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[ UNIT1: REAL NUMBERS }

~

&

Learning Points

O
0‘0

Prime numbers, Composite numbers and Funda
H.C.F and L.C.M of numbers

O O
0‘0 0‘0

X3

8

Proof for irrational numbers

mental theorem of arithmetic

The relationship between two numbers and their H.C.F and L.C.M

/

Number of questions Easy

Average Difficult

63 28

30 5

I. Four alternatives are given for each of the following questions / incomplete statements.

Choose the correct alternative and write the complete answer along with its letter of

alphabet.
1. /2 isa/an
(A) Rational number (B) Irrational number
(C) Integer (D) Natural number
2. 5-+3isa/an
(A) Irrational number (B) Rational number
(C) Composite number (D) Prime number
3. Rational number in the following is,
(A) 5 (B)m ©V3 (D)3v3
4. Which of the following is not an irrational number?
(A) V2 (B) V3 © V9 (D) V5
5. Rational number in the following is,
(A)V3 (B) V4 (C) V5 (D) V7
6. =m isa/an
(A) Irrational number (B) Rational number
(C) Prime number (D) Composite number
7. 7x11x13 + 13 is a/an
(A)Prime number (B) composite number
(©) Irrational number (D) odd number
8. Prime factorization of 91 is,
(A) 2x13x7 (B) 13x7 (C) 91x1 (D) 13x7x%1
9. The number of primes between 1 and 10 is,

(A) 2 (B) 3 €4 (D) 12

(1 Mark)
(Easy)

(Easy)

(Easy)

(Easy)

(MQP-2025:Easy)

(Easy)

(Aug - 2024 : Easy)

(SLP-2024 : Easy)

(Easy)




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Any composite number can be expressed as the product of (Average)
(A) even numbers (B) odd numbers
(C) prime numbers (D) square numbers

The prime factorization of 120 is, (MQP-2019 : Easy)
(A) 2° x 32 x 5! (B) 2% x 3'x 51

(C) 2°x 3'x 52 (D) 2® x 3! x 5t

The prime factors of 30 is, (Easy)
(A)2,3,5 (B)5,3 (C)15,2 (D) 6, 5

The L.CM of 2 and 3 (Easy)
A)2 (B3 (C)5 (D) 6

The H.C.F of 3 and 5 is, (SLP-2023 :Easy)
(A) 1 (B) 3 Q5 (D) 15

The H.C.F of any two consecutive natural numbers is, (Easy)
(A)O (B) 1 G2 D)3

The H.C.F of any two prime numbers is, (June-2023 : Easy)
(A)O (B) 2 (OGN (D) -1

If ‘a’ and ‘b’ are co-primes, then their H.C.F is, (Easy)
(A)O (B)axb Q)1 D)a+b

The H.C.F of the smallest composite number and the smallest prime number is,
(September-2020: Average)
(A) 4 (B) 2 ©1 (D) 8
For any two positive integers, ‘a’ and 'b’, H.C.F (a, b) x L.C.M (a, b) is equal to
(April-2019 :Easy)
(A) (@ +Db) (B) (a-b) (€) (@ x b) (D) (@ + b)

The H.C.F of (12, 15) is 3. The L.C.M of (12, 15) is, (Average)
(A) 60 (B) 45 (C) 36 (D) 90

The HC.Fof 52 x 2 and 2°> x 5 is, (MQP-1,2024 : Easy)
(A) 2x5 (B)2° x5 (C) 5% x2° (D) 25 x 52

Two positive integers a and b are expressed as, a=x3 y? andb=xy3 If x and y are
prime numbers, then the H.C.F of (a, b) is, (Average)
(A) xy (B) xy? ©) x*y? (D) x* y?

The L.C.M of aand 18 is 36 and H.C.F of aand 18 is 2. The value of ais,  (Average)
(A)2 (B) 3 (C) 4 D)1

If p and q are co-primes, then the H.C.F of p? and ¢? is, (Easy)

Apa B)L (C)p+g (D)pQ

If 180 = 2* x 32 x5 then the value of x s, (SLP-2020 : Difficult)
(A1 (B) 2 ©€)3 (D)4




26. The product of H.C.F and L.C.M of the numbers15 and 20 is,
(April-2024 : Average)

(A) 15 (B) 20 (C) 300 (D) 35
27. 'a’ is an odd number and ‘b’ is a number divisible by 3. If the L.C.M of ‘a" and b’ is 'p’ then
the LC.M of 3a and 2b is, (Difficult)
(A) p? (B) 5p (©)6p (D) 3p
28. The H.C.F and L.C.M of two numbers a and b are 5 and 200, then the product of aand b is,
(Average)
(A) 205 (B) 1000 (C) 200 (D) 195
Il. Answer the following questions. (1 Mark)
29. Express 140 as the product of prime numbers. (Easy)
30. State the fundamental theorem of arithmetic. (MQP 2024:Easy)
31. If the H.C.F of the numbers 24 and 36 is 12, then find their LC.M  (Easy)
32. Express 96 as its product of prime factors. (June-2019 : Easy)
33. Express 156 as its product of prime factors. (Easy)
34. 1f 200 = 2™ x 5™, then find the value of m and n. (April-2024 : Difficult)

35. Find the maximum length of the rod which can measure the rods of length 24m and 36m
exactly. (Average)

36. Write the number which has only 7 and 3 as its prime factors. (Average)
37. Observe the given factor tree and find the value of x and y. (Easy)




Answer the following questions. (2 Marks)

38.
39.
40.
41.

42.

43.

44.
45.
46.
47.
48.
49.
50.

51.

52.

53.

If the H.C.F. of (306, 657) is 9 then find the L.C.M of (306, 657). (Easy)
7 x 11 x 13 + 13 is a composite number. Justify this statement. (Average)

If the L.C.M of (91, 26) is 182, then find the H.C.F of (91, 26) (Easy)
What is a composite number? Which is the composite number among 23 and 24? (MQP
2024:Easy)

Find the largest number that divides 438 and 606 without leaving any reminder.

(MTE 2024:Average)

Prove that v/3 + 5 is an irrational number. (MQP,2024 : Average)
Prove that /5 — 7 is an irrational number. (Average)

Prove that 2 ++/5 is an irrational number. (April 2018:Average)
Prove that 6 ++/2 is an irrational number. (June 2025:Average)

Prove that 5 —+/3 is an irrational number. (Average)
Prove that 3+2v/5 is an irrational number. (Average)
Prove that 2v/3 —4 s an irrational number. (Average)
There is a circular path around a sports field. A takes 18 minutes to drive one round of the field,
while B takes 24 minutes for the same. Suppose they both start at the same point and at the
same time, and go in the same direction, after how many minutes will they meet again at the
starting point? (Average)
According to fundamental theorem of arithmetic, if 40 = x¥z, then find the value of x, y
and z
(April 2025:Average)

The length and breadth of a rectangular field are 147m and 56m respectively. Calculate
the maximum length of a rod that can be used to measure both length and breadth
exactly. How many times this rod has to be used to measure the length of the field?

(May 2025 Average)
A sweet seller has 420 kaju barfis and 130 badam barfis. She wants to stack them in such
a way that each stack has the same number of barfis, and they take up the least area of
the tray. What is the number of barfis that can be placed in each stack for this purpose?

(Average)
IV. Answer the following questions. (3 Marks)
54. Prove that v/2 is an irrational number. (Average)
55. Prove that v/3 is an irrational number. (September-2020 : Average)
56. Prove that v/5 is an irrational number. (June-2020 : Average)




57.

58.

59.

60.

61.

62.
63.

Find the H.C.F and L.C.M of the numbers 510 and 92 by the method of prime factorization
and verify that LC.M x H.C.F = The product of the numbers (SLP-2024 :
Average)

Find the H.C.F and L.C.M of the integers 336 and 54 by the method of prime factorization
and verify that L.C.M x H.C.F = The product of the integers. (SLP-2024 : Average)
Find the H.C.F and L.C.M of 26 and 91 by the method of prime factorization and verify
that L.C.M x H.C.F = The product of the numbers (Average)

Find the H.C.F of 135 and 75 by prime factorization method and then find the L.C.M of
H.C.F(135, 75) and 20. (SLP-2020:Difficult)

Find the L.C.M and H.C.F of 12, 15 and 21 by prime factorization method. (Average)

Find the L.C.M and H.C.F of 6, 72 and 120 by prime factorization method. (Average)

An army contingent of 616 members is to march behind an army band of 32 members in
a parade. The two groups are to march in the same number of columns. What is the
maximum number of columns in which they can march? Also find the number of rows of
each team. (Difficult)




L UNIT 2 : POLYNOMIALS }

-

&

Learning Points:

X3

S

J
0‘0

X3

S

X3

S

X3

S

K/
0‘0

Degree of a polynomial
Types of polynomials
Zeroes of the polynomial
Geometrical meaning of the zeroes of a polynomial
Relationship between Zeroes and Coefficients of a Polynomial
Finding a polynomial when its zeroes are given

)

Number of questions

Easy

Average

Difficult

56

33

10

13

I. Four alternatives are given for each of the following questions / incomplete statements.

Choose the correct alternative and write the complete answer along with its letter of

alphabet.

. The degree of a polynomial p(x) = x* =3x +4x> -6 is,

In the polynomial p(x) = x> — 1, the value of p(2) is,

A2 B)3 Q)0 D)1
In the figure, the number of zeroes of the polynomial y = p(x)

A) 4 B) 3 Q2 D)7

(1 Mark)

[MQP 2018, Easy]

A) 2 B)1 0)3 D)6
. The degree of a linear polynomial is, [MQP 2019, Easy]
A0 B) 1 Q2 D) 3
. The degree of a polynomial p(x) = 2x* + 3x -11 + 6 is, [Easy]
A) 2 B) 6 03 D) 4
. The degree of a quadratic polynomial is, [Easy]
A) 4 B) 1 03 D) 2
. The degree of a cubic polynomial is, [MARCH 2020 Easy]
A) 4 B) 1 03 D) 2
. The maximum number of zeroes of a quadratic polynomial is, [SLP 2024, Easy]
A) 4 B) 1 Q)2 D) 3
In the quadratic polynomial f(x) = x*-9x +20 the value of f(0) is, [Easy]
A) 20 B)11 C)-20 D)29

[Easy]

represented in the graph is,
[JUNE 2019, Easy]




10. In the figure, the polynomial y = p(x) is represented in the graph. The number of zeroes of

the polynomial is,

A) 4 B) 2 03 D) 1

11. In the figure, the number of zeroes of the polynomial y = p(x) is,

VAEREERY
F oo b4

.

-

A3 B) 5 04 D) 2

[Easy]

[Easy]

12. The quadratic polynomial whose sum and product of the zeroes are -2 and 8 is,

A X +2x + 8 B) x*—2x—8 Q) x> +2x-8
13. In the figure, the number of zeroes of the polynomial y = p(x) is,

A) 1 B) 3 Q2 D) 4
14. In the figure, the zeroes of the polynomial y = p(x) is,

A) 1and -4 B) -3 and -4 C)-2and -4

10

[SLP 2019, Difficult]

D) x*°—2x + 8
[Easy]

(EASY)

D) -1 and -4




15. If a and B are the zeroes of the polynomial p(x) = ax*> + bx + ¢, then the value of a x B is,
[APRIL 2024, Easy]

A)Z

B) O D) =
16. If a and B are the zeroes of the polynomial p(x) = ax?> + bx + ¢, then the value of a + B is,
[Easy]
b -b c —c
A~ B) — O D)—

17. If one of the zeroes of the polynomial p(x) = x> — x + k is 2, then the value of k is,
[JUNE 2019, Difficult]
A) 2 B) -2 C) -6 D) 6

18. If the sum of the zeroes of the polynomial p(x) = kx* +2x +3k is equal to the product of its
zeroes, then the value of k is, [Average]
3 3

A)§ B)_?Z 02 D) =

19. The quadratic polynomial whose sum and product of the zeroes are 4 and 5 respectively is,
[MQP 2023, Easy]

A)p(x) =x*-4x-5B)p(x) = x* + 4x -5 Q) p(x) = x*-5x+4 D)p(x) =x>-4x+5
20. The sum of the zeroes of the polynomial p(x) = x* - 2x — 8 is, [MQP 2024, Average]
A) -8 B) 2 Q-2 D) 8
21. If the graph of a polynomial P(x) passes through the coordinate points (-3,0), (-1,-5), (0, -6)
and (2,0) then the zeroes of the quadratic polynomial are, [MQP 2024: Difficult]
A) -3 and -6 B) 0 and -3 C) -1and -5 D) -3 and 2

Il. Answer the following questions. (1 Mark)
22. What is the maximum number of zeroes of a cubic polynomial? [Easy]
23. Find the number of zeroes of the polynomial p(x) from the given graph.

[MQP 2020, Easy]

A

X! X
\.-I

24. Find the number of zeroes of the polynomial p(x) from the given graph.
[JUNE 2020, APRIL 2023, Easy]

{
8 e
|

25. Write the degree of the polynomial p(x) = x> + 2x* - 5x* - 6 [APRIL 2016, Easy]

11




26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

38.
39.

Write the degree of the polynomial f(x) = x* -3 x> + 2 [APRIL 2018, Easy]
Write the degree of the polynomial f(x) = 2x* = x* + 5 [APRIL 2019, Easy]
Write the degree of the polynomial p(x) = 3x ® —4x ? +5x % -3x +4 [APRIL 2023, Easy]
Write the degree of the polynomial p(x) = x(x*> + 2x) + 3x - 5 [Average]

Write the degree of the polynomial g(p) = 7p* - 2p* + 3p?+ p -3 [MQP 2024, Easy]
Find the sum of the zeroes of the polynomial P(x) = x 2 =5x + 6 [JUNE 2023, Easy]

Find the product of the zeroes of the polynomial P(x) = 2x*-9x + 10 [SLP 2020, Easy]

Find the sum of the zeroes of the polynomial P(x) = x* + 7x + 10
[March 2024, Easy]

If the product of the zeroes of the polynomial f (x) = 2x* - 3x + k is 3, then find the value of
k. [Average]

Write the quadratic polynomial whose sum and product of the zeroes are -3 and 2
respectively. [SLP 2019, Easy]
Find the zeroes of the polynomial p(x) = x > -3 [Easy]

Find the zeroes of the polynomial p(x) = x * -25 [Easy]

If P(x) = 2x ® +3x2 -11x +6, then find the value of p(1) [Average]

Write the zeroes of the polynomial y=p(x) given in the graph. [MARCH 2025, Easy]

. Answer the following questions. (2 Marks)
. Write the standard form of linear polynomial and quadratic polynomial. [MQP 2020, Easy]

. Find the zeroes of the polynomial P(x) = 6x > -3-7x [MQP 2019, Average]
. Find the zeroes of the polynomial P(x) = 4x? —4x -3
[APRIL 2019, Average]
. If the sum of zeroes of the polynomial p(x) = ax® +bx + cis -3 and product of the zeroes is 2,
then prove that b + ¢ = 5a [Difficult]
. If @ and B are the two zeroes of the polynomial P(x) = x*- 4x + 5 then find the value
of a? + p2.

[Difficult]

12




45. If a and B are the two zeroes of the polynomial P(x) = x* +3x + 1 then find the value of% +1

B
[Difficult]
46. If a and B are the two zeroes of the polynomial P(x) = x* +3x + 1 then find the value
of a?p + ap? [Difficult]
47. One of the zeroes of the polynomial P(x) = 2x > - 6x + k is twice the other. Find the value of
'k’ [SEPT 2020, Average]
48. The sum and product of the zeroes of the polynomial P(x) = ax® +bx -4 are i and -1
respectively. Find the value of a and b [Average]
49. Find the zeroes of the polynomial P(x) = x? - 5x + 6 [Average]
50. Find the polynomial whose zeroes are V3 and —/3 (Difficult)

IV. Answer the following questions. (3 Marks)
51. Find the zeroes of the quadratic polynomial p(x) = x* - 2x — 8 and verify the relationship between

the zeroes and the coefficients. [Difficult]
52. Find the zeroes of the quadratic polynomial p(x) = x* + 7x + 10 and verify the relationship between
the zeroes and the coefficients. [JUNE 2023, APRIL 2025, Difficult]

53. Write the quadratic polynomial whose sum and product of the zeroes are — 3 and 2

respectively and find the zeroes of this polynomial. [MARCH 2024,Difficult]
54. Write the quadratic polynomial whose sum and product of the zeroes are 7 and 12
respectively and find the zeroes of this polynomial. [JUNE 2024, Difficult]

V. Answer the following questions. (4 Marks)
55. Find the quadratic polynomial represented in the graph. Verify the relationship between the
zeroes and the coefficients. (Difficult)

y=plx)

EIE R R

VI. Answer the following question. (5 Marks)

56. Write the quadratic polynomial whose sum and product of the zeroes are -6 and 8
respectively. Find the zeroes of this polynomial. Verify the relationship between the zeroes
and the coefficients. (Difficult)

13




[ UNIT 3 : PAIR OF LINEAR EQUATIONS IN TWO VARIABLES ]

@rning Points: \

1. Introduction to a pair of linear equations in two variables
2. The standard form of a pair of linear equations in two variables
3. Graphical Method of Solution of a Pair of Linear Equations
4. Interpretation of the relationship between the ratio of coefficients of linear equations
5. Algebraic Methods of Solving a Pair of Linear Equations
(i) Substitution Method (ii) Elimination Method
6. Application Problems J

Number of questions Easy Average Difficult
51 12 29 10

I. Four alternatives are given for each of the following questions / incomplete statements. Choose the
correct alternative and write the complete answer along with its letter of alphabet. (1 Mark)

1. If the lines drawn for the pair of linear equations a;x+b1y+c1=0 and a;x+bay+c,=0 are

coincident then the correct relation among the following is, (June-2025, Easy)
A)i:E:& B)iiﬁii C)izﬂig D)iiﬂzi
a2 b2 CZ a'2 b2 CZ a'2 b2 C2 a2 b2 C2

2. If the lines drawn for the pair of linear equations aix+biy+ci=0 and axx+bay+c,=0 are

intersecting then the correct relation among the following is, (July-2021, Easy)
C
A)ﬁ:ﬂii B)i:ﬂ:_l C)iiﬂ D)i:i
a'2 b2 C2 aZ b2 CZ a2 b2 bZ a'2
3. In the pair of linear equations, aix+b1y+c1=0 and axx+by+c,=0 if 4 # E then,

a2 2
(June-2022, Easy)
A) Equations do not have any solution
B) Equations have unique solution
C) Equations have three solutions
D) Equations have infinitely many solutions

4. If the pair of linear equations aix+b1y+c1=0 and a:x+b.y+c,=0 have unique solution, then the
correct relation among the following is,
(Easy)
C C
b pa_b_a  a_hb & b
b, &

A) a # L B) =+ = e e
a2 b2 a2 C2 b2 a2 b2 C2

14




5. The lines representing the equations 2x+3y-9=0 and 4x+6y-18=0 are
A) Intersecting lines B) Perpendicular to each other (April-24, Average)
C) Parallel lines D) Coincident lines

6. The lines representing the equations x+2y-4=0 and 2x+4y-12=0 are
(September-2020, Average)
A) Intersecting lines B) Parallel lines
C) Perpendicular to each other D) Coincident lines

7. The pair of linear equations 2x-5y+4=0 and 2x+y-8=0 has (Easy)

A) exactly two solutions

B) infinitely many solutions
C) unique solution

D) no solution

8. The lines represented by the pair of linear equations x — 2y=0 and 3x+4y — 20=0 are
(July-2021, Average)
A) intersecting lines  B) perpendicular to each other
C) parallel lines D) coincident lines

9. If the pair of linear equations x+2y —4 =0 and 2x+4y — 12=0 are represented in a graph they are
(April-2024, Average)
A) intersecting lines  B) perpendicular to each other
C) parallel lines D) coincident lines

10. The lines represented by the pair of linear equations x —y =8 and 3x — 3y=16 are
A) intersecting lines  B) perpendicular to each other (June-2022, Average)
C) parallel lines D) coincident lines

11. If a pair of linear equations is inconsistent then the lines represented by them are
(Easy)
A) intersectinglines  B) perpendicular to each other
C) parallel lines D) coincident lines

12. If the lines represented by the pair of linear equations x+2y=3 and 2x+4y=k are coincident then
the value of 'k’ is, (August-2024, Difficult)
A) 3 B) 6 Q-3 D) -6

13. If the lines represented by the pair of linear equations 3x+2ky=2 and 2x+5y+1=0 are parallel

then the value of 'k’ is, (Difficult)
A) _—5 B) E @) E D) §
4 5 4 2

15




14. The pair of linear equations representing coincident lines among the following is,
(Average)
A) x-2y=0 B) 2x+3y=9 C) x+2y=4 D) x+y=8
3x+4y=20 4x+6y=18 2x+4y=12 x-y=4

15. The incorrect statement with respect to the lines represented by the pair of linear equations
among the following is, (Average)

A) If the lines are parallel, then the equations have no solution

B) If the lines are perpendicular to each other, then the equations have no solution

C) If the lines are coincident, then the equations have infinitely many solutions

D) If the lines are intersecting, then the equations have unique solution

16. The values of x and y which satisfy the equation 2x+3y=16 are (Average)
A) x=5,y=2 B) x=2, y=5 C) x=-5,y=-2 D) x=-5,y=2

Il. Answer the following questions (1 mark)

17. Write the standard form of a pair of linear equation with variables 'x" and 'y'.
(Easy)

18. How many solutions does the pair of linear equations in two variables have if they are
inconsistent?

(April-2022, Average)
19. How many solutions does the pair of linear equations aix+b1y+ci=0 and axx+byy+c2=0

have if 4 # & ?
a'2 b2

(September-2022, Easy)

20. How many solutions does the pair of linear equations in two variables have if the lines
represented by them are coincident? (Easy)

21. The perimeter of a rectangle having length ‘I’ units and breadth ‘b’ units is 32m. Form a
linear equation in two variables for this statement.

(Average)

22.In a class, 'The number of boys (x) is 1 more than twice the number of girls (y)'. Form a linear
equation in two variables for this statement. (Average)

23. If the lines represented by the equations x+2y-4=0 and ax+by-12=0 are coincident, then
find the value of ‘a’ and 'b'. (Average)
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24. If the lines represented by the equations 4x+py+8=0 and 4x+4y+2=0 are parallel, then
find the value of 'p'. (Difficult)

25. How many solutions does the pair of linear equations x+2y-4=0 and 3x+2y-5=0 have?
(June-2023, Easy)

26. How many solutions does the pair of linear equations 2x+3y-9=0 and 4x+6y-18=0 have?
(Easy)

27. How many solutions does the pair of linear equation in two variables have if the lines
represented by them are intersecting?
(June-2024, Easy)

28. How many solutions does the pair of linear equations 2x-3y+4=0 and 3x+5y+8=0 have?
(April-2024, Average)
29. How many solutions does the pair of linear equations 2x + 3y —9 =0 and 3x — 2y + 6 = 0 have?
(March-2025, Average)

l1l. Answer the following questions ( 2 marks)

30. Solve the given pair of linear equations by elimination method.

2x +y =10
X-y=2 (March- 2025, Average)
31. Solve the given pair of linear equations by elimination method.
3x -y =15
2x -y =5 (Average)
32. Solve the given pair of linear equations by elimination method.
2x +y =28
x—y=1 (June-2024, Average)
33. Solve the given pair of linear equations by substitution method.
Xx+y=14
X-y=4 (Average)
34. Solve the given pair of linear equations by substitution method.
X+2y=38
x-y+1=0 (Average)
35. Solve the given pair of linear equations by elimination method.
2x+y=8
3x-y =7 (March-2024, Average)
36. The sum and difference of two positive integers are 10 and 2 respectively. Find the integers.

(Average)

37. The sum of two positive integers is 15. If one number is 1 more than the other, then find the
integers. (Average)
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38. Solve the given pair of linear equations by elimination method. (Difficult)

3x+2y=5

x—y=1

39. Solve the given pair of linear equations by elimination method. (Difficult)
2x +5y =7
5x +2y =7

IV. Answer the following questions (3 mark)

40. A fraction becomes % when 2 is added to both numerator and denominator but when 3 is

added to both numerator and denominator it becomes 2 . Find the fraction
(Difficult)

41. After 10 years x will be twice as old as 'y'. Ten years ago, the age of 'x’ was six times of 'y'.
Find their present ages. (Difficult)

42. Ritu takes 2 hours to row 20 km downstream and 2 hours to row 4 km upstream. Determine
Ritu's speed in still water and the speed of the stream.
(Difficult)

43. The ratio of monthly income of two persons is 9 : 7 and the ratio of their monthly
expenditures is 4 : 3. If each of them manages to save Rs. 2000 at the end of the month then find
their monthly income.

(Difficult)

44. Five years hence, the age of ‘A" will be three times that of his son. Five years ago, 'A’s age was
seven times that of his son. Find their present ages.
(Difficult)

V. Answer the following questions (4 mark)

45. Solve the given pair of linear equations by graphical method.
2Xx+y=6
2x-y=-2 (Average)

46. Solve the given pair of linear equations by graphical method.

X+2y=6

X+y=2 (Average)
47. Solve the given pair of linear equations by graphical method.

2x+y=8

X-y=1 (June-2019, Average)
48. Solve the given pair of linear equations by graphical method.

X+2y=6

X+y=5 (March-2025, Average)

18




49. Solve the given pair of linear equations by graphical method.
X+3y=6
2x-3y=12 (March-2019, Average)

50. Solve the given pair of linear equations by graphical method.
2x+y=6
2x-y=2
( May-2025, Average)
51. Solve the given pair of linear equations by graphical method.
2x-y=7
X-y=2 (July-2022, Average)

19




EJNIT 4 : QUADRATIC EQUATIONSJ

/Lea rning Points: \

Definition of quadratic equation and the standard form
Identifying quadratic equations among the given equations
Solution to quadratic equations by factorization method
Discriminant of a quadratic equation and nature of roots

O O O
> 0‘0 0‘0 0‘0

X/

*

&

% Application problems j
Number of questions Easy Average Difficult
73 16 44 13

I. Four alternatives are given for each of the following questions / incomplete statements.
Choose the correct alternative and write the complete answer along with its letter of
alphabet. (1 Mark)

1. The standard form of a quadratic equation is,

(MQP 11 -2020 : Easy)
A) ax?-bx+c=0 B) ax?+bx+c=0 C) ) ax?-bx-c=0 D)) ax?-bx-c=0
2.The quadratic equation among the following is,
(APRIL-2025 EXAM-1 : Average)
A) x3-6x  B) p(x)= x2+7x C))3x=9 D) x2+3x+4=0
3. The quadratic equation among the following is,
(SLP-2022 : Easy)

A)x?2-3x+2=0 B))2x+3=0 C)x?—-5x+6=0 D)2x3+7x+1=0

4. The constant obtained when the quadratic equation 5x?=2(2x+3) is written in the standard
form is,

(MQP 11 -2020 : Average)
A)5 B) 6 C)4 D) -6
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5. X(x+2)=6 This is a (MQP-1: 2025 : Average)

A) linear equation B) quadratic equation

C) cubic polynomial D) quadratic polynomial

6. The standard form of a quadratic equation 2x2? = 3x — 5is, (Easy)
A x?—x+5=0 B)2x?2+3x—-5=0

C)2x?—-3x—-5=0 D)2x?2—-3x+5=0

7. The product of two consecutive positive integers is 30. The equation for this statement is,
(APRIL -2019 : Easy)

A) (x+2)=30  B)(x-2)=30  C) (x-3)=30 D) X (x+1)=30

8. The discriminant of the quadratic equation ax? + bx + ¢ = 0 is, (APRIL-2024 EXAM-3 : Easy)
A) b? — 4ac B) ¢? —4ab C) b? + 4ac D) a? + 4ab
9. The value of discriminant of the quadratic equation x? + 4x + 4 = 0 is, (SLP-2024 : Average)
A) 0 B) 12 C) 16 D) 48
10. If the value of discriminant of a quadratic equation is zero, then the nature of the roots is
(MQP-2022 : Easy )
A) Distinct, Real and Irrational B) Real and Equal
C) Distinct, Real and Rational D) No real roots
11. The nature of the roots of the quadratic equation x? — 2x + 1 = 0 is, it has
(MQP-2021 - Average )
A) it has two equal real roots
B) it has two distinct, real and rational roots
C) it has two distinct, real and irrational roots
D) it has no real roots
12. If the roots of the quadratic equation x2 + 6x + k = 0 are real and equal, then the value of <k’ is,
(MQP 1-2020- Average)
A)9 B) -9 C)8 D)5
13. If the roots of the quadratic equation ax? + bx + ¢ = 0 are real and distinct, then
(SLP-2024 — Easy)
A)a’?—4ac>0 B)b?>—4ac=0 C)a?—4ac=0 D) b?> —4ac> 0
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14. The roots of the equation (x-3)(x+2) = 0 are (JULY-2021 : Easy)
A)-3.2 B) 3,-2 C) -3,-2 D) 3,2
15. If one of the roots of the quadratic equation (2x-3)(x+5)=0 is -5 then the other root is,
(MQP-2021 : Easy)
A5 B) = ) 3 D)§
16. If one of the roots of the quadratic equation 2x? + ax + 6 = 0 is 2 then the value of ‘a’ is
(JULY-2021 : AoQ00T¢€0)

A) 7 B)Z C) -7 D)~

Il. Answer the following questions (1 mark)

17. Express the equation x(2+x)=3 in the standard form of a quadratic equation (APRIL -2023 : Easy)

18. Express the equation XTH = i in the standard form of a quadratic equation.

(JUNE -2020 : Average)
19. Write the discriminant of the quadratic equation px? +gx -r = 0 (MQP-2020 : Average)
20. Find the discriminant of the quadratic equation 2x? —4x +3 =10
(APRIL-2019 : Average)
21. If one of the roots of the quadratic equation (x+4)(x+3)=0 is -4 then find the other root.
(SEPT -2020: Easy)
22. Find the roots of the quadratic equation (x-1)(x+3) =0 (SLP -2024 : Easy)
23. Find the discriminant of the quadratic equation x? —=5x +1 =10
(JUNE-2023 : Average)
24. Write the nature of the quadratic equation x2 — 9 = 0
(MQP-4, 2024 : Average)
25. Write the equation 2m? = 2 — m in the standard form of the quadratic equation.

(Easy)
26. Find the roots of the quadratic equation x? — x =0 (Easy)
27. Write the roots of the quadratic equation x(x + 2) = 0 (MARCH-2025 : Easy)
28. Write the roots of the quadratic equation ax? + bx + ¢ = 0 (May 2025 Easy)

29. 'The product of two consecutive positive integers is 306'. Write this statement in the
standard form of quadratic equation. (Average)
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I1l. Answer the following questions (2 marks)

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Find the roots of the quadratic equation x? + 7x + 12 = 0 by factorization method.
(JUNE-2019 : Average)
Find the roots of the quadratic equation x? + 4x — 60 = 0
(MQP-4,2024 : Average)
Find the roots of the quadratic equation x? + 3x + 2 = 0 by factorisation method.
(MQP-2, 2024 : Average)
Find the roots of the quadratic equation 2x? + x —6 = 0
(SLP-4,2024 : Average)
Find the roots of the quadratic equation x? + 8x + 12 = 0
(APRIL-2025 : Average)

Find the discriminant of the quadratic equation, 2x? — 5x + 3 = 0 and write the nature of
the roots. (SEPT-2020 : Average)
Find the discriminant of the quadratic equation, 4x* — 4x + 1 = 0 and write the nature of
the roots. (JUNE-2019 : Average)
Find the discriminant of the quadratic equation, 2x? — 6x + 3 = 0 and write the nature of
the roots. (MQP-1,-2021 : Average)

Find the discriminant of the quadratic equation, x? + 4x + 4 = 0 and write the nature of the
roots. (SLP-2024, Average)
Find the discriminant of the quadratic equation, 2x? —5x — 1 = 0 and write the nature of
the roots. (SEPT-2020, Average)

Prove that the roots of the quadratic equation x% + ax — 4 = 0 are real and distinct.
(MQP-1,2021 : Average)

For what value of 'k’ the roots of the equation kx? + 6x + 1 =0 are equal?
(SLP-2022 : Average)

If the quadratic equation x? + bx + 9 = 0 has two equal real roots then find the equation.
(MQP-1,2024: Average)

Find the value of ‘k’ for which the quadratic equation 2x? + kx + 3 = 0 has equal real roots.
(MQP-2, 2024 :Average)

Find the discriminant of quadratic equation x? + 4x +5 = 0 and hence write the nature of the
roots. (APRIL-2024 :Average)

Find the roots of the equation 3x2 — 5x + 2 = 0 by Factorisation method.

(MQP-2,2021 :Average)
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IV. Answer the following questions (3 marks)

46.

47.

48.

49.

50.

ol.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

The sum of the areas of two squares is 640m?. If the difference between their perimeters is 64 m, then
find the sides of the square.

(MQP-1,2020 :Average)
The sum of the squares of two consecutive odd positive integers is 290. Find the integers.

(MQP-2,2021 :Average)
Age of mother is twice the square of age of her son. After 8 years mother’s age will be 4 years more
than the thrice the age of her son. Find their present ages. (APRIL-2023:Average)
The difference between the altitude and base of a right angled triangle is 5cm. If the area of the
triangle is 150cm?, then find the base and altitude of the triangle. (APRIL-2025 :Difficult)
The sum of the squares of two consecutive even positive integers is 164. Find the integers.

(APRIL-2024:Average)

Find the two numbers whose sum is 27 and the product is 182.

(MQP-1,2024 :Average)
The altitude of a right angled triangle is 7 cm less than its base. If the hypotenuse is 13 cm, then find
the other two sides.

(MQP-1,2024: Average)
A student bought some books for Rs.60. Had he bought 5 more books for the same amount each book
would have cost Rs.1 less. Find the number of books bought by him.

(MQP-2,2024 :Difficult)
Age of a father is 30 years more than his son. After 5 years, the product of their ages becomes 400.
Find the present ages of both the son and father.

(MQP-3,2024 :Average)
A number is 3 more than the other number. If the sum of their squares is 29 then find the numbers.

(MQP-3, 2024: Average)
The base of a triangle is 4 cm more than twice its height. If the area of triangle is 48cm?, then find the
length of the base and height of the triangle.

(MQP-4,2024 :Average)
Some students planned a picnic. The budget for the food was Rs.900. As 10 of them failed to join the
picnic, the cost of the food for each member was increased by Rs.15. Find how many students went
for the picnic. (SLP-2024 :Difficult)
The area and perimeter of a rectangular field are 60 m? and 32 m respectively. Find the length and
breadth of the field. (MQP-2023:Average)
A train travels 480 km at a uniform speed. If the speed had been 10 km/h more, it would have taken 4
hours less for the same journey. Find the speed of the train. (MQP-2, 2021: Difficult).
The area and perimeter of a rectangular field are 400 m? and 80 m respectively. Find the length and
breadth of the field. (Average)
To save fuel, to avoid air pollution and for good health two persons ‘A’ and ‘B’ ride bicycle for a
distance of 12 km to reach their office. As the cycling speed of ‘B’ is 2 km/h more than that of ‘A’, ‘B’
takes 30 minutes less than that of ‘A’ to reach the office. Find the time taken by A and B to reach the

office. (April 2020 - Difficult)

24




62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

A dealer sells an article for Rs. 24 and gains as much percent as the cost price. Find the cost

price of the article. (Average)

A dealer sells an article for Rs. 24 and loses as much percent as the cost price. Find the cost

price of the article. (Average)

If the equation (1+m?)x? +2mcx+c? -a? =0 has equal roots, then prove that c2 = a?(1+m?)
(Difficult)

If the roots of the equation (b — c)x? + (¢ — a)x + (a — b) = 0 are equal then prove that
2b=a+c
(June 2019- Difficult)

Answer the following questions (4 mark)

A motor boat whose speed is 11km/h in still water takes 2 hours 45 minutes to go 12 km upstream
then to return downstream to the same spot. Find the speed of the stream.
(SLP-2024:Difficult)
The ages of two students ‘A’ and ‘B’ are 19 years and 15 years respectively. Find how many years it
will take so that the product of their ages becomes equal to 480.
(JUNE-2019 :Average)
A motor boat goes down the stream 30 km and again returns to the starting point in a total time of 4
hours and 30 minutes. If the speed of the stream is 5km/h, then find the speed of the motor boat in
still water.
(SLP-2020 :Difficult)
An express train takes 1 hour less than a passenger train to travel 132 km between two towns A and
B. The Average speed of the express train is 11km/h more than that of a passenger train. Find the
Average speed of these trains.
(SLP-2022 :Difficult)
Age of person ‘A’ is 26 years more than age of person ‘B’ .The product of their ages 3 years from
now will be 360. Find the present ages of person ‘A’ and person ‘B’
(SLP-2023 :Difficult)
A farmer wishes to grow a 100 m? rectangular vegetable garden. Since he has only 30m barbed wire,
he fences the sides of the rectangular garden letting his house compound wall act as the fourth side
fence. Find the dimensions of the garden.
(Difficult)
The denominator of a fraction is one more than twice it numerator. The sum of this fraction and its
reciprocal is % Find the fraction.

(May 2025 - Average)
In a school, it was decided to distribute Rs. 1500 equally to the students who secure A+ grade in the
10" standard annual examination. But after the results, 5 more students secured A+ grade than
expected before the examination. Hence the amount received by each student was reduced by Rs. 25.
Find the number of students who secured A+ grade after examination

(SLP- 2025: Difficult)

25




L UNIT 5 : ARITHMETIC PROGRESSIONS}

-

Learning Points:

Definition of an arithmetic progression

General form of an arithmetic progression

nth term of an arithmetic progression

The sum of n terms of an arithmetic progression

X/
°e

X/
°

>

X/
*

L)

X/
°e

¢ Application problems J
Number of questions Easy Average Difficult
84 20 56 8

I. Four alternatives are given for each of the following questions / incomplete statements.
Choose the correct alternative and write the complete answer along with its letter of

alphabet. (1 Mark)
1. The arithmetic progression in the following is, (Easy)
A)1,2,4,8....... B)3,7,10, 14....... 0)1,4,9,16......... D) 5,9,13,17........
2. The common difference of the arithmetic progression -7,-9,-11,-13.......... is, (Easy)
A) -7 B)-2 C)2 D)3
3. The common difference of the arithmetic progression 100, 93 , 86......... is,
(MARCH 2025) (Easy)
A) -7 B) 7 C)3 D)5

4. The formula to find the n' term of an arithmetic progression is (AUG 2024) (Easy)
A)a,=a+ (n-1)d B)an=a+(n+l)d Clan=a-(n-1)d D)ar=n+l

5. If the n'™ term of an arithmetic progression is 5n+3, then the 3™ term of the progression is,
(June 2019) (Average)
A) 11 B) 18 C) 12 D) 13
6. If the n™ term of an arithmetic progression a,= 3n — 2, then the 9th term is
(September 2020) (Easy)

A) -25 B) 5 C)-5 D) 25
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7. 1If the n™ term of an arithmetic progression a,= 24 — 3n , then the 2™ term is,
(APRIL 2019) (Easy)

A) 18 B) 15 C)0 D) 2
8. If the n™ term of the arithmetic progression an= 2n — 1 then the 4" term is, (Easy)
A) -7 B) 7 C)5 D) 6
9. Inan arithmetic progression if a,= 3n+4 then an+1" term is, (Average)
A) 3 B) 3n+1 C) 3n+7 D) 3n+5

10. In an arithmetic progression, if a, =2n+1 then the common difference of the progression is,
(JUNE 2020) (Easy)
A)0 B) 1 C)2 D) 3
11.If 6, x , 14 are in arithmetic progression, then the value of x is,
(APRIL 2024: Easy)
A) 10 B) 20 C)18 D)12

12. In an arithmetic progression, if a=12, d =4, a, =76 then, n=

(Average)
A) 17 B) 18 C) 16 D) 19
13. In an arithmetic progression, ifa= -7, d=5 then, ai> = (Average)
A) 48 B) 45 C) 46 D) 42

14. If the first term of an arithmetic progression is ‘m” and the common difference is 3 then
the 10" term of the progression is,
(Average)

A) m +25 B) m+12 C) m+30 D) m+27
15. If (2p+1), 13, (5p-3) are the three consecutive terms of an arithmetic progression, then the
value of ‘p’ is,
(Average)
A) 4 B) -4 C)2 D)3
16. If 4, x1, an, X2 , 22, 28 are in arithmetic progression, then the value of x; and x. respectively
is,

(Average)

A) 10, 16 B) 16,10 C)16, 22 D)22,16
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17. There are 20 terms in an arithmetic progression. If the first term is 2 and the last term is 78,

then the arithmetic progression is, (JUNE 2024 EXAM 2 Average)
A)2,58......... B)2,7,12, ........ C) 2, 6, 10,........
D)2,4,6,..........

18. The nth term of the arithmetic progression 3, 7, 11, 15,........ IS,
(Average)
A) an=4n-1 B) an = 3n-4 C)an = 4n-7 D) an =4n +1

[P

19. The formula to find the sum of all terms of the arithmetic progression with first term ‘a
and the last term ‘I’ is (Easy)

A) sn= (a+]) B) sn =7 (a-l) C)sn==(ax1D) D) $n = (a+ 1)

20. If an,Snand Sn_1represent the nth term, sum of the first n terms and sum of first ( n — 1)
terms, then the correct relation among the following is,
( JUNE 2025 - Easy)
A)Sn-1=an+Sn B)an=Sn-Sn-1 C)Sh=Snh-1-an D)Sh=an-Sn-1

Il. Answer the following questions (1 Mark)
21. If the first term of an arithmetic progression is ‘a’ and the last term is ‘an’ then write the
formula to find the sum of the first n terms of the arithmetic progression.

(JUNE 2019) (EASY)
22. In an arithmetic progression if ‘b’ is the first term and ‘d’ is the common difference, then

write its ‘n’™ term. (Easy)

23.Ifa,atd,at2d ........... | is an arithmetic progression then find the n™" term of the
progression from the last term (Easy)

24. If the sum of three consecutive terms of an arithmetic progression is 21, then find the second
term. (Average)

25. If the m™ term of an arithmetic progression is ‘n’ and the n™ term is ‘m’, then find the p™
term. (Difficult)

26. In an arithmetic progression the sum of first 4 terms is 20 and the sum of first 3 terms is

12 then find the 4™ term of the arithmetic progression. (Average)
27. If the 4" term of an arithmetic progression is 11 and the 3" term is 7, then what is the
common difference? (Average)

28. If the 3" term of an arithmetic progression is 13 and the 2" term is 8, then find the first term
of the progression. (Average)
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29.

30.

31.

32.

Write the general term of an arithmetic progression. (Easy)

If 4, x, 28 are in arithmetic progression then find the value of x. (Average)

If the n'" term of an arithmetic progression a, = 7 — 4n then find the common difference.
(Average)

If the n'" term of an arithmetic progression a, = 4n + 1 then find its first three terms
(Average)

I11. Answer the following questions. ( 2 marks)

33.

34.

35.

36.

37.

38.

39.

40.

41.

Find the 15" term of the arithmetic progression 2,7, 12,.............. using formula.(Average)

Find the number of terms of the arithmetic progression 100, 96, 92, ........... 12.

(Average)
There are 10 terms in an arithmetic progression. If the last term is 34 and common difference
is 3, then find the first term of the progression. (Average)

Find out, which term of the arithmetic progression -1, 3, 7, 11............. is 95 using
formula (Average)
Find whether 77 is a term of the arithmetic progression 1,5,9,13...... using formula.
(Average)
Find the 26" term of the arithmetic progression 5, 8, 11....... using formula.
(Average)

Find the 30" term of the arithmetic progression 2, 5, 8......... using formula.

(AUG 2024) (APRIL 2024) ( JUNE 2024 EXAM — 2) (Average)

Find the sum of the first 10 terms of the arithmetic progression 3+7+11.......... using
formula. (APRIL 2018) ( MARCH 2025) (JUNE 2025) (Average)

Water is heated up to 24°C at constant pressure. When the heating of water is continued,
the temperature of water is increasing at the rate of 4°C per minute. Find how many
minutes are required for water to reach 100° C using formula.

(APRIL 2018) (Average)
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42.

43.
44,

45.

46.

47.
48.

49,

50.

51.

52.

53.

54,

55.

56.

S7.

58.

Find the sum of the first 10 terms of the arithmetic progression 5+8+11+............ using
formula. (JUNE 2020) (Average)
Find the sum of first 20 positive integers using formula. (Average)
Find, which term of the arithmetic progression 21, 42, 63............. is 210 using formula.
(Average)
Find the sum of the first n terms of the arithmetic progression 1,3,5,7............ n using
formula. (Average)
Find the sum of the first n terms of the arithmetic progression 2,4,6,8............ n using
formula. (Average)
How many two digit numbers are divisible by 3? (Average)
Find the sum of the natural numbers between 1 and 201 that are divisible by 5 using formula.
(Average)
If a, A, b are in arithmetic progression, then prove that A:a:—b. (Average)
Find, which is the first negative term of the arithmetic progression 25,20,15,........... using
formula. (Average)
Find, which term of the arithmetic progression 2,7,12............. is 47 using formula.
(Average)
Find, which term of the arithmetic progression 3,15,27,39,.............. i1s 132 more than its
54" term using formula. (Average)
Find how many terms of the arithmetic progression 3, 6, 9, .... must be added to get the sum
165. (July-2022: Average)

. Answer the following questions. (3 Marks)

The sum of first 6 terms in an arithmetic progression is 114. If the sum of first 5 terms of
the progression is 80, then find the progression. (Average)

The 7" term of an arithmetic progression is four times its 2" term. If the 12" term is 2 more
than thrice the fourth term, then find the arithmetic progression. ( APRIL 2019) (Average)

Find the arithmetic progression whose third term is 16 and its 7th term exceeds the 5th term
by 12. (July 2022: Average)

The 5™ term of an arithmetic progression is 26 and the common difference is three times the
first term. Find the sum of first 20 terms of the progression. (Average)

The digits of a three digit number are in arithmetic progression and the sum of the digits is
15. If the digits of units place and hundreds place are interchanged, then the number
obtained is 594 less than the original number. Find the original number. (Average)
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

The number 56 is divided into 4 parts such that they are the terms of arithmetic
progression. If the ratio of the product of their extremes to the product of their means is
5:6 then find the four terms.
(Difficult)
A straight wooden stick of length 25 cm is cut into 5 parts whose lengths are in arithmetic
progression. The sum of the squares of each part is 135. Find the length of the each part.
(Difficult)

The 9™ term of an arithmetic progression is one more than 5 times its 2" term and its 12"
term is 7 more than twice the 5™ term. Find the arithmetic progression.

(Average)
Find the sum of the integers between 1 and 100, all of which leave a remainder 1 when
divided by 5.

(Average)
The sum of three numbers in an arithmetic progression is 216. The biggest number is 7
times the smallest number. Find the numbers.

(Average)
The sum of the 4™ term and 8" term of an arithmetic progression is 24 and the sum of 6%
term and 10" term of the progression is 44. Find the first three terms of the progression.

(JUNE 2019) (Average)

The three angles of a triangle are in arithmetic progression. If the smallest angle is half the
biggest angle then find the measures of all the angles of the triangle.

(Average)

If the m™ term of an arithmetic progression is% and n™ term is im then prove that the mn™

term is 1.

(Difficult)
If the p™ term of an arithmetic progression is *a’, q" term is °b’ and r'" term is *¢” then prove
that a(g-r) +b(r-p) +c(p-q) =0

(Difficult)
The sum of first 9 terms of an Arithmetic progression is 144 and its 9th term is 28. Then
find the first term and common difference of the Arithmetic progression.

(April- 2022: Average)

IVV. Answer the following questions. (4 Marks)

69.

In an arithmetic progression the first term is 22, " term is -11 and the sum of the first ‘n’
terms is 66. Find the number of terms of the progression and common difference.
(Average)
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70. Five integers are in arithmetic progression. The difference obtained on subtracting the
square of the first term from the square of the fifth term is 192 and the sum of the 2" and
4" term is 16. Find the five terms of the progression
(Easy)
71. In an arithmetic progression the sum of the first ‘n’ term is 210 and the sum of the first
(n-1) terms is 171. If the first term of the progression is 3, then find the progression. Also
find the 20" term of the progression.
(APRIL 2024) (Average)

72. The sum of the interior angles of a polygon of ‘n’ sides is (n — 2) 180°. The interior angles
of a pentagon are in arithmetic progression. If the smallest angle is 72° then find the angles
of the pentagon.

(April 2024 -Average)

73. A person works in a shop from Monday to Saturday. His every day earnings are in
arithmetic progression. His total earnings from Monday to Wednesday are Rs. 525 and
Friday he gets Rs. 100 more than his Monday’s earning. Find his every day’s earning.

(August 2024) (Average)

74. The angles of a quadrilateral are in arithmetic progression. If the sum of a pair of opposite
angles is 130°, then find the angles of the quadrilateral. (Average)

75. An arithmetic progression consists of 16 terms. The sum of all its terms is 768. If the last
term of the progression is 93, then find the arithmetic progression. Also show that the sum
of all the terms of this progression is equal to 3 times the sum of first 16 odd natural numbers
using formula.

(March 2025 -Average)

76. In an arithmetic progression 71" term is five times its 2" term and 5" term is 1 less than
twice the 3" term. Write the Arithmetic progression. Find the 15" term of this progression
using formula. (May 2025: Average)

77. The ratio of 11" and 8" terms of an arithmetic progression is 3:2. Find the ratio of sum of
the first 5 terms to the sum of first 21 terms.

(Difficult)

78. The 7" term of an arithmetic progression is four times its 2" term and the 12" term is 2
more than thrice its 4™ term. Find the progression.
(Difficult)

79. The ‘p’" term of an arithmetic progression is ‘q” and ‘q’" term is ‘p’. Prove that ‘r'™ term
of the progression is p+g-r (Average)

80. There are five terms in an Arithmetic Progression. The sum of these terms is 55, and the
fourth term is five more than the sum of the first two terms. Find the terms of the Arithmetic
progression. (April 2020: Average)
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81. In an Arithmetic Progression sixth term is one more than twice the third term. The sum of
the fourth and fifth terms is five times the second term. Find the tenth term of the Arithmetic
Progression.

(April 2020: Average)

V. Answer the following questions. ( 5 Marks)
82. The sum of first ‘n’ terms of an arithmetic progression is 5n — n?. Write the progression.
Find the 21% term and also find the sum of first 21 terms of the progression.
(Average)
83. The common difference of two different arithmetic progressions is equal. The first term of
the first progression is 3 more than the first term of the second progression. If the 7™ term
of the first progression is 28 and the 8" term of the second progression is 29, then find the
progressions.
(Difficult)

84. An arithmetic progression contains 30 terms. 17" term of the progression is 4 more than
the thrice of its 5" term. The 10" term of the progression is 31. Find the last three terms of
the progression and also find the progression.

(June-2024: Average)
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{ UNIT 6 : TRIANGLES ]

/Learning Points points: \

Similar Figures

Similarity of triangles

Thales theorem ( Basic Proportionality theorem)
Converse of Thales theorem

AAA, SAS, SSS criterion for similarity of triangles

X3

2

X3

A

X3

€

X3

2

X3

2

\ <& Problems based on theorems /
Number of Questions Easy Average Difficult
55 18 30 7

I. Four alternatives are given for each of the following questions/incomplete statements.
Choose the correct alternative and write the complete answer along with its letter of
alphabet. (1 Mark)

1) In the following, the shapes which are always similar are, ( March 2025 (Easy)
A) Any two equilateral triangles
B) Square and rectangle
C) Square and rhombus
D) Any two trapeziums

2) Which of the following pair of triangles are always similar? [Model : 2022 , Average]
A) Two isosceles triangles B) Two scalene triangles
C) Two equilateral triangles D) Two right angled triangles

3) In AABC, DE || AB. If CD =3cm, EC =4 cm, BE = 6 cm, then DA is equal to
(Average)

A) 7.5cm B) 3cm C)4.5cm D) 6 cm

4) D and E are the points on sides AB and AC of triangle ABC. If DE || BC, AD =2 cm,
BD =3 cmand BC = 7.5 cm and then length of DE is
¢ (Average)

A) 2.5cm B) 3cm C)5cm D) 6 cm
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5) AABC and ADEF are similar and if % = % then the correct relation among the

following is
(Average)
A) 2B = £E B) zZA=4D C)«B=2«D D) zA =¢£F
6) In the figure, value of x is (Average)
A)4cm B) 5cm C) 6cm D) 8cm

7) In AABC, DE || BC, AD=x,DB=x -2, AE=x+ 2 and EC = x— 1 then value of X is

(Average)
A) 3 B) 4 C)5 D) 3.5
8) AABC is similar to ADEF such that 2 AB = DE and BC = 8 cm, then length of EF is
A) 12 cm B) 4 cm C) 16 cm D) 8cm (Average)
9) In AABC, AE=7AC, AB =6 cm and DE || BC then length of AD is
A)2cm B)l2cm C)1.5cm D) 4 cm (Average)
10) In the figure, If DE || AC then the correct relation among the following is
(Average)

9 oy y= D)
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11) AABC ~ ADEF. If AB=4 cm, BC=3.5 cm, CA=2.5 cm and DF = 7.5 cm then,
Perimeter of ADEF is
A) 10 cm B) 14 cm C) 30 cm D) 25 cm (Average)

12) In the figure, AACB ~ AAPQ. AB =6 cm, BC=8 cm and PQ =4 cm then length of AQ

is (Easy)
B P
A
Q
C
A)2cm B) 2.5cm C)3cm D) 3.5cm
A
13) In the figure, the value of x is (Average)

-
cm
l‘ 16 cm —j‘

g

A) 4 cm B) 5cm C)8cm D) 3cm

14) In ALMN, 2L =50° and 2N = 60° If ALMN ~ APQR then measure of £Q is (Easy)
A) 50° B) 70° C) 60° D) 40°

15) D and E are midpoints of sides AB and AC of AABC. If BC = 6¢cm and DE||BC then,
length of DE is (Easy)
A)12 cm B)3 cm C)5cm D)6 cm

16) In trapezium ABCD, ABJ|DC and P,Q are points on sides AD and BC respectively. If
PQ|IDC, PD = 18cm, BQ = 35cm and QC = 15cm then length of AD is

(Difficult)
A B
/ ,}/\3."01:
P Q
18en 13em
= \»
A)5cm B) 57cm C) 60cm D) 62cm
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17) ABCD is a parallelogram. If P is a point on BC and AB is produced to meet DP at L, then
the correct relation among these is

» c (Difficult)
bp _ bc bp _ bC bp _ BL bp _ 4B
(A) BL  PL (B) PL ~ BL © PL ~ DC (D) PL ~ DC
18) In the figure, value of x is (Average)
24 em
\Bc’m
e
(A) 64 cm (B) 60cm (C) 25cm (D) 53cm
19) If a flag pole of height 5m casts a shadow of length 4m then the height of the tree that
casts a shadow of 20m at the same time is, (Difficult)
(A) 256m (B) 30m (C) 60m (D) 20m

20) If in AABC and ADEF, £B = £E, 2C = £F and AB = 3DE, then the triangles are, (Easy)
A) congruent but not similar ~ B) similar but not congruent
C) neither congruent nor similar D) congruent and similar

21) If in AADE and AABC, 2 D = «B and £E = «C then which of the following is

incorrect? (Easy)
)22 =48 )2 =4 )2 =42 yAE = 2B
DB CE AB  AC BC  AB AC ~ BC

22) In the figure, D and E are midpoints of AB and AC respectively. If DE = 4cm then BC is

equal to R (Easy)

B C

A) 4cm B) 6cm C) 8cm D) 12cm
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23) In the figure, if XY|IBC then % Is equal to (July:2021) (Easy)

X Y
B > C
A B) 1 C) e D)%+
24) In the figure, if EFJICA and FG ||AB then 2—5 is equal to (Difficult)

DG GB AF AB
A5 B) oo 09 Jes D) &
25) In the figure ABJ|PQ. If PQ = 1.5cm, QC = 2cm and BQ = 8cm then length of AB is,
(Average)
P
B Q C

A) 10cm B) 7.5cm C) 9.5cm D) 3.5cm

26) In the figure DE||BC and if AD = x, BD =y, AE =m and CE =n, then the correct relation
among the following is

(Easy)
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27) In the figure, If APQR ~ A ABC then the pair of corresponding sides among these is

(Average)

A) PQand AB
C) QRand AC

(MQP-1 2024-25)

B) PR and AB
D) PR and BC

o)

28) In the figure, DE||BC. If AD =2 cm, AE =1 cm and BD = 6 cm then the length of EC is

B
A)2cm B)3cm C)4cm D) 5cm

Il. Answer the following questions (1 mark)
29) What are similar figures?
30) Write two conditions for similarity of polygons.
31) State Basic proportionality theorem (Thales theorem)

32) State AAA criterion for similarity of triangles.

33) In the given figure, write the similarity criterion used

39

(May 2025 Easy)

(Easy)

(Easy)
(June/may:2022 - Easy)

(Easy)

to show that A ABC ~ A QRP.
(March 2025) (Easy)




34) In the given figure, write the side of APQR corresponding to the side AB of AABC.
June-2023 (Average)

35) In the given figure, find the value of x . (Average)

36) In triangle ABC, if DE||BC, AD = 1.5 cm, BD =3 cm and AE = 1 cm then, find the length
of EC. (Average)

37) In the figure APOQ ~ A ROS and PQ)||SR . If PQ:SR =1 :2 then, find OS : OQ

(MQP-1 2024-25) (Average)
Q
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38) In the given figure, find the length of FC (Easy)
A

1cm 2 om

F

E
21:7
C

B

I11. Answer the following questions (2 marks)
39) In the parallelogram ABCD, E is midpoint of AD and BE cuts CD at F.

Prove that AABE ~ACFB (Average)
40) In AABC, DE||BC. If AD=2.4cm, AB=3 cm, AC=5cm then find AE

(Average)
41) A vertical pole of length 6 m casts a shadow 4 m long on the ground and at the same time
a tower casts a shadow 28 m long. Find the height of the tower. (Average)
42) Two line segments AB and CD intersect each other at a point ‘O’. Join AC and BD such
that AC || BD and prove that AAOC ~ ABOD. (March 2025 Average)
43) In the trapezium ABCD, AB || DC. Diagonals AC and BD intersect each other at O.
show that 22 = £2 (Difficult)
BO DO
A > B
o)
D > C
44) Intriangle ABC, DE | BC.If AD =x, BD =x — 2, AE = x + 2 and EC = x — 1 then find x
and hence find AD : DB. (Difficult)

45) In the figure, E is a point on side CB produced of an isosceles triangle ABC with AB = AC. If
AD 1 BC and EF L AC, prove that A ABD ~ A ECF. (Difficult) &
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46) In the figure, Z—I; = % and £ 1= /2. Show that A PQS ~ A TQR.

(Average)
T
P
1 AN
Q S- | LS
IV. Answer the following questions (3 mark)
47) D is a point on the side BC of a triangle ABC such that £ ADC = £ BAC.
Show that AC? = BC.CD (Average)
48) In the figure, ABCD is a parallelogram. If P divides AB in the ratio 2:3 and Q divides DC
in the ratio 4:1 then prove that OA =2 x OC (Average)
= L ] £
L ]
F. > E

49) In the figure, A, B and C are points on OP, OQ and OR respectively such that AB || PQ
and AC || PR. Show that BC || QR. (MQP 2-2024 -25) [Easy]
P

50) Sides AB and BC and median AD of a triangle ABC are respectively proportional to sides
PQ and QR and median PM of A PQR. Show that A ABC ~ A PQR (Average)

P
| m
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51) In the figure, g = % and £ PST = £ PRQ. Prove that PQR is an isosceles triangle.
P ) (Easy)

V. Answer the following Questions ( 4 marks)
52) State and prove Basic Proportionality theorem.
(March 2018 / 2017April 2023/2025)  (Average)
53) Prove that “If in two triangles, corresponding angles are equal, then their corresponding

sides are in the same ratio (or proportion) and hence the two triangles are similar.”

(March 2022 /March 2019/April 2023/March 2025) (Average)

54) Prove that “If in two triangles, sides of one triangle are proportional to (i.c., in the same
ratio of) the sides of the other triangle, then their corresponding angles are equal and hence
the two triangles are similar.” (MQP 2025 — 03 Average)

55) Prove that “If one angle of a triangle is equal to one angle of the other triangle and the
sides including these angles are proportional, then the two triangles are similar.”

(MQP 2025 — 02 Average)
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[UNIT 7: COORDINATE GEOMETRY ]

(Learning Points Points: \

Cartesian system
The distance between two points: Distance formula
Section Formula

\ Mid-point Formula /

O O O O
0‘0 0‘0 0‘0 0‘0

Number of questions Easy Average Difficult
58 27 21 10

I. Four alternatives are given for each of the following questions / incomplete statements.
Choose the correct alternative and write the complete answer along with its letter of

alphabet. (1 Mark)
1. The coordinates of the point lying on x — axis are, [Easy]
A)(x, 0) B)(y,0) C) (0, x) D)(0,y)
2. The coordinates of the point lying on y — axis are, [Easy]
A)(x, 0) B)(y,0) C) (0, x) D)(0,y)
3. The perpendicular distance of the point A(2, 5) from y — axis is, [Easy]
A) 2 units B) 5 units

C) 7 units D) 3 units

4. The distance of the point (3, -4) from the x — axis is, [Easy]
A) 3 units B) 5 units
C) 4 units D) -4 units

5. The coordinates of origin are, [MQP 2018/2019:Easy]

A) (1,1) B) (2, 2)
C) (0, 0) D) (3, 3)

6. The distance of the point P(a, b) from the origin (0,0) is,
[April 2018, July 2022:Easy]

Aa?+ b’ B) VaZ — b7 OREY D) VaZ ¥ b2
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7. The distance of the point P(x, y) from the origin is,
[June 2019, March 2025, May 2025:Easy]

A) X2+ y? B) x? —y? COJx+y D) {/x? +y?
8. The distance between the points A (5, k) and (1, 0) is 5 units. The value of ‘k’ is,
A)+3 B)-3 C)-2 D)+4 [Average]

9. The coordinates of the midpoint of the line segment joining the points (2, 3) and (4, 7) are,
[JUNE-2018 : Easy]

A) (-3, 5) B) (1, 2) C)(3,5) D) (6, 10)

10. The coordinates of the midpoint of the line segment joining the points (-4, 2) and (-2, 6) are,
[MQP-3, 2025: Easy]

A) (3, 2) B) (-3, 4) C) (-2, 3) D) (-4, 1)
11. If the coordinates of the midpoint of the line segment joining that points A(-5, 9) and
(8,9) are P(E, 4) then the value of ‘X’ is,
[Average]

A) 13 B) 3 C)-2 D)-3

12. The distance between the points A (x1,y1) and B (x,,y,) is,
[MODEL PAPER-4:2025: Easy]

A) \/(xz —x1)% + (¥, —y1)? B) \/(xz +x1)2 = (y2 + y1)?
C)V(xi+x) + (2 +y1) D) Vx% +y2

13. The distance of the point (-3, 4) from the origin is, [Easy]
A)7 B) 1 C)5 D) -5

14. In the following, a point on the x — axis is, [Easy]

Il. Answer the following questions. (1 Mark)

15. Find the distance between the points (0,0) and (-3, 5).
[Easy]
16. Find the distance of the point (6, 8) from the origin.
[Model paper-1:2025: Easy]
17. Write the coordinates of the midpoint of the line segment joining the points A(xq,y4) and
B(x2, ¥2)-
[April-2020, MQP -2 : 2024/25 : Easy]
18. Find the coordinates of the midpoint of the line segment joining the points A(5, 4) and B(1, 4)
[MODEL PAPER-4: 2025: Easy]
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19.

20.

21.

22.

23.

Find the coordinates of the midpoint of the line segment joining the points (2, 3) and (4, 3)
(Oct-2024:Easy)
Find the coordinates of the midpoint of the line segment joining the points P(3, 4) and Q(5, 6) using
midpoint formula.
[April 2022:Easy]
If the midpoint of the line segment joining the points (6, 3) and (4, y) are (5, 5), then find the value
of ‘y’.
[Average]
Write the coordinates of the point P which divides the line segment joining the points A(xq, y1)
and B(x,, y,) internally in the ratio mi:m;

[Easy]
Write the coordinates of the point P which divides the line segment joining the points A(xq, y1)

and B(x,, y,) internally in the ratio 1:1.
[Easy]

Ill. Answer the following questions. (2 Marks)

24

25.

26.
27.

28.

29.
30.

31.

32.

. Find the distance between the points P (2, 3) and Q (4, 1) using distance formula.
[June 2019, July2022, Easy]
Find the distance between the points P (2, 4) and Q (8, 12) using distance formula.
[June-2018 : Easy]
Find the distance between the points P (5, 6) and Q (1, 3) using distance formula. [MQP-2025:Easy]

Find the distance between the points (-5, 7) and (-1, 3) using distance formula.
[APRIL -2020, OCT-2024 : Easy]

Find the distance between the points A (2, 6) and B(5, 10) using distance formula.
[April-2022:Easy]
Find the distance between the points A(5, -7) and B(1, -3). [Easy]
If the distance between the points P(2, -3) and Q(10, y) is 10 units, then find the value of ‘y’.
[Average]
If the distance between the points (3, 1) and (0, x) is 5 units, then find the value of ‘x’.
[MQP-2025:Average]
Find the coordinates of the point P and Q from the given graph and find the length of PQ using
distance formula.
[APRIL-2024 : Easy]

W
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33.

34.

35.

36.

37.

38.

39.

40.

Find the ratio in which the point (-4, 6) divides the line segment joining the points (-6, 10)
and (3, -8) internally.
[JULY-2022 : Average ]
Find the coordinates of the point which divides the line segment joining the points (4, -3) and (8,
5) internally in the ratio 3 : 1.
[MARCH-2019, APRIL-1: 2024, JUNE- 2 : 2024 Average]
Find the coordinates of the point which divides the line segment joining the points (-1, 7) and
(4, -3) internally in the ratio 2 : 3.
[MARCH — 2023, MARCH -1 : 2025 : AUGUST-3 : 2024, Average]
Find the coordinates of the point which divides the lines segment joining the points (1, 6) and
(4, 3) in the ratio 1 : 2 internally.
[APRIL -2020, MODEL PAPER-3:2025, Average]
Find the coordinates of the point which divides the line segment joining the points (1, -3) and
(8, 5) internally in the ratio 3 : 1.
[MODEL PAPER:2025, Average]
Find the coordinates of a point A, where AB is the diameter of a circle whose centre is (2, — 3) and
Bis (1, 4).
[Average]
A(2, 4) and B(2, 8) are the end points of the diameter AB of a circle. Find the coordinates of the
centre of the circle.
[May 2025: Average]
A circle with centre (-5, 4) is passing through a point (-7, 1). Find the radius of the circle.
[Model paper-2025: Average]

IV. Answer the following questions. (3 Marks)

41.

Find the ratio in which the point ‘P’ divides the line segment ‘AB’ in the given graph using formula.
[Model Paper-2025:Average]

TR
%
23

N

b
4
Y 1o
N\f

Xf
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42

43

44,

45,

46.

47.

48.

49.

50.

51

. In the figure, find the coordinates of the point which divides the line segment ‘AB’ internally in the
ratio 1:2 using section formula.
[Model Paper-2025:Average]

. Prove that the points A (1, 5), B(2, 4) and C(9, -3) are collinear using distance formula.
[Average]
Verify whether the points A (7, -2), B(5, 1) and C(3, 4) are collinear using distance formula.
[Average]
Verify whether the points (5, -2) (6, 4) and (7, -2) are the vertices of an isosceles
triangle.
[Average]
The vertices of a triangle are A(8, -4), B( 9, 5) and C(0, 4). Show that it is an isosceles triangle.
[September-2020:Average]
The midpoint of a line segment joining the points A(x, 0) and B(O0, y) is (4, 3). Find the
length of AB.
(March-2023:Difficult)
Find the coordinates of the point of trisection of the line segment joining the points
(4, -1) and (-2, -3).
(Difficult)
Find the coordinates of the point of trisection of the line segment joining the points
(2,-2)and (-7, 4).
(Model Paper-2025:Difficult)
Find the ratio in which the line segment joining A(1, — 5) and B(- 4, 5) is divided by the x-axis. Also
find the coordinates of the point of division.
[Average]
. Find a relation between x and y such that the point (x, y) is equidistant from the point (3, 6) and
(-3, 4).
[Difficult]
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52. The point P(x, y) is equidistant from the points A(7, 1) and B(3, 5). Find the relationship between x
andy. If the points A, P and B are collinear, then find the coordinates of the point ‘P’.
[Model Paper-2025:Difficult]
53. The coordinates of the three vertices of a parallelogram are A(1, 2), B(2, 3) and C(8, 5). Find the
coordinates of the 4™ vertex.

Dix,p) C(8,5) [Difficult]

A(l. 2) B(2.3)

54.1f A(1, y), B(4, 3), C(x, 6) and D(3, 5) are the consecutive vertices of a parallelogram, then find the
value of ‘X" and ‘y’.
[March 2025:Difficult]

A(1,y) B(4, 3)
~ 7
/
/ \4
N
D(3.5)  C(x6)

55. If A(4, 5), B(7,y), C(4,3) and D(x, 2) are the vertices of a parallelogram, then find the values of x
andy.
D(x, 2) C(4, 3) [Model Paper-2025:Difficult]

™
A

A(4, 5) B(7,y)

56. The vertices of a triangle ABC are A(-3, 2), B(-1, -4) and C(5, 2) and M and N are the midpoints of
AB and AC respectively. Prove that 2MN = BC
[April-2019:Difficult]

A(-3.2)

B(-1,-4) C(5.2)
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57. The vertices of a triangle ABC are A(7, 2), B(9, 10) and C(1, 4) and E and F are the midpoints of AB
and AC respectively. Prove that EF =% BC

[Difficult]
A(7, 2)
E F
B( 9, 10) C(1.4)
58. Prove that the points (1, 7), (4, 2), (-1, -1) and (-4, 4) are the vertices of a square.
[Average]
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[UNIT 8 : INTRODUCTION TO TRIGONOMETRY ]

"

/Lea rning Points:

O
0‘0

Trigonometric ratios

O
0‘0

O
0‘0

Trigonometric ratios for standard angles

Trigonometric identities and problems

J

Number of questions

Easy

Average Difficult

100 13

56 31

I. Four alternatives are given for each of the following questions / incomplete statements.

Choose the correct alternative and write the complete answer along with its letter of
alphabet.

1.In the figure, cosR is equal to

A) 22 B) 2& o=

PR QR PQ
2. Inthe figure, IN

MN

A) cosL B) cot L C) cosecL
3. In the figure, the value of sinC is,

2 V3 1
A) 5 B) - @) B D) 1

4. If sinf = %, then the value of cosec? is,

13 5 13
A) - B) 5 Q) 5

5. If A = 30° then the value of sin’A s,
A O

B); ok

51

(1 Mark)
Q
(Easy)
D) 2¢
QR P R
L
(Easy)
D) sec L
M N
A [July-2021: Easy]
1 2
B \,1§ C
[Easy]
D) =
[Average]
1
D) O NG




10.

11.

12.

13.

14.

15.

16.

The value of sin30° + cos60° is,

1

1 3
A) > B) 5 @) " D) 1
If sinA = iz then the value of ZA,

A) 90° B) 60° C) 30° D) 45°
If cosecO = g then the value of sin@ is,

5 3 3 5
A) 3 B) 5 @) " D) "

If 13cos8 = 12, then the value of sec@ is,

12 13 12 13
A~ B~ Q3 D)5
The value of sec?26° — tan?26° is,

A5 B) 0 Q2 D) 1
The value of sin45° x cos45° is,

1 V3 1 1
A) % B) > @) " D) 3
The value of tan45° x cot45% s,

1

A) V3 B) 2 01 D) 7
If 2sin26 = /3, then the value of '8’ is,
A) 90° B) 60° C) 30° D) 45°
If sinf = i , then the value of cos@ is,

y y X
A G B) % O%Fs
If sinA + sin®A = 1, then the value of cos?A + cos*A is,
A5 B)2 03 D) 1
If sin@ = % then the value of (1 — cos?8) is,

9 6 9 25
A) 52 B @) s D)

52

[MQP- 2020: Easy]

[MQP- 2020:Average]

[Easy]

[Average]

[Average]

[Average]

[Average]

[MQP 1 -2021: Average]

[MQP 1- 2021: Difficult]

p) =

y

[MQP 1- 2021:Difficult]

[MQP-2 2021: Average]




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

The correct relation among the following is,

A) tan?6 = sec?6 + 1 B) sinf = ——
SecH
C) cotf = Sinb D) sin%6 + cos?6 = 1

CosO

The value of (sin30° + cos60° — tan45?) is,

A) O B) -1 Q2 D) 1

(3 + sec®A) is equal to,

A) 4 + tan’A B) 4 + cot’A C) 2 + cot’A

The value of (sinA X cosecA) is,

~ |3

A) 2 B) 1 Q) —% D)

(1 + tan?8) is equal to,

A) cosec?6 B) cos?6 C) sec?6

(sec? — 1)(1 — cosec?0) is equal to,

A)-1 B) cotd o0 D) cosecO
2 1.

cot“f — ———is equal to,

A) -1 B) 1 C) sin%0 D) cos?6

If (secA —tanA) = k, then (secA + tanA) is equal to,
A)1- B)1-k C)1+Kk D)+
If 8tan P = 15, then sin P — cos P is equal to,

A) = B)~ C)— D)~
If tan? 6 = g where 0 is an acute angle,then the value o

8 7 7 64
A) > B) 3 C) " D) oy

Il. Answer the following questions. (1 Mark)

27.

In AABC, if ZABC = 90° and £ACB = 30°, then find AB:AC.

f (1+sinB)(1—sinb)
(1+cos8)(1—cosB)

[July 2021: Average]

[July 2021: Average]

[July- 2021: Average]

D) 3 + cot’A

[July- 2021: Average]

[June- 2022: Average]
D) cot?0

[Difficult]

[Average]

[Average]

[Average]

is,  [Difficult]

[June 2019:Difficult]

28. If sinf = % and cosf = g, then find the value of sin?6 + cos?60  [MQP 1 2020: Average]

29. Find the value of cosec60° + sec30°.

30. Find the value of sin90° + tan45°
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[Easy]
[MQP 2 2020: Average]




31.

32.

33.

34.

35.
36.

37.
38.
39.
40.
41.

42.

In AABC, if ABLBC, ~ACB = 30° and AB = 15m, then find the measure of BC.

Find the value of tan45° + cot45°.

If cosO = ;—;} ,then find the value of secé.

If sin®A = 0, then find the value of cosA.

If 15cotA = 8, then find the value of tanA.

[SLP 2020:Difficult]
[June 2020: Easy]

[September 2020:Easy]

[September 2020:Easy]

[Average]

In the figure, ABC is a right angled triangle. If 2C = 30° and AB = 12cm then find the

measure of AC.

[June 2022:Average]

If x tan 45° - sin 30° = cos 30° - tan 30°, then find the value of x.
Find the value of 5 tan? A— 5 sec® A + 1.

What is the value of sinA - cosecA?

What is the value of tanA - cotA — cosA - secA?

Find the value of tan®45° — sin?30°.,

If sinA = cosA, then what is the value of A?

I1l. Answer the following questions. (2 Marks)

43.If sin @ = % and cos @ :% , then find the value of sec 8 and tan @

44,

45.

If cosec8 = g and tang = 1—52 , then find the value of cos8

In the adjoining figure, find the value of sinoc and cos«.
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[Average]
[Difficult]
[Average]
[Difficult]
[Average]

[Average]

[Easy]

[Average]

[Average]




46.

47.

48.

49.

50.
51.

52.
53.
54.

55.

56.

57.

In the figure, find the value of sinP and tanR. [SLP 2023:Easy]

Q V3 P
In the figure, find the value of tanP —cotR. [Average]
P
12cm 13cm
Q R

Scm

In the figure, ZABC = 90°. Write the values of the following.
[March 2025:Easy]

i) sina

i) tan6

In the figure, find the value of sincc + cos6 [Average]
Evaluate : 2tan®45%+ cos?30° — sin%60° . [MQP 2019:  Average]

If V3 tan 8 =1 and 6 is an acute angle, find the value of sin 36 + cos 26.
[April 2023:Average]

Show that (tandxsinA)+cosA = secA. [June 2019:Average]
If cos@ = 0.6, then show that 5 Sin — 3 tang = 0. [MQP 2020: Difficult]
Prove that (sec*d - sec’0) = tan®6 + tan*6. [MQP 2020:Difficult]
Prove that cosecA (1- cosA) (cosecA + cotA) = 1.

[September 2020: Difficult]
Prove that tan®0 —sin®0 = tan®6.sin’@ [Difficult]

Prove that cot?0 —cos?6 = cot®6.cos’6 [Difficult]
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67. If

68.
69.
70.
71.
72.

73.

74.
75.
76.

77.
78.

Prove that sin30° + cos60° + tan45° = Sec60°.

5in30%+cos60° ,
Prove that - = sin90°.

0sec309— cos459
c0s545°. sin45°

Find the value of —————
sec300— cot60°

1+cosA

— 2
eosA = (cosecA + cotA)

Prove that

+sin

1 A 2
Prove that T (secA + tanA)

cosA 1+sinA

1+sinA COSA

= 2secA

Prove that

SinA 1+cosA
Prove that —— +

- = 2cosecA
14+cosA SinA

cosA—sinA.cosA _ cosecA—1

Prove that : =
COSA +sinA.cosA cosecA+1

Prove that sin30%cos60° + cos30°sin60° = sin90°

V3SecA
CosecA

= 1, then find the value of A.

Prove that secA (1- sinA) (secA + tanA) = 1

If 2sin@ = 1, then find the value of cos?60° + sec?30°
Prove that tan’d + cot®8 = sec’® + cosec’d — 2
Evaluate: 4sin30° + cos60°.sec60° — 3tan45°.

Evaluate : 6cos60° — sin30° + sin®45° + cos?45°.

5c05260+4sec?30—tan?45
sin300+co0s300

Evaluate :

sec60®  2sin90° tan45° 1
Prove that 5 5t 5= =
cot45 cos 0 cosec30 2

If sinf = § then find the value of (2cot’0 + 2)

Find the value of 2cos?6 + ———
1+cot?6

. 5 5
Find the value of —— — ——

If sec?A(1+sinA)(1-sinA) = k, then find the value of ‘k’

IV. Answer the following questions. (3 Marks)

79.

80.

81.

SinA COSA .
Prove that —— + = sind + cosA.
1—cotA 1-tanA
1+4+cosA SsinA
Prove that — — = 2cotA.
sinA 1+cosA
1+sinA cosA
Prove that — —— = 2tanA.
CosA 1+sinA
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[Average]

[April 2024:Average]
[Average]
[April 2019:Average]
[Difficult]
[April 2025:Average]
[Average]
[April 2024:Average]
[July 2024:Average]
[July 2024:Average]

[Difficult]
[Average]
[Difficult]
[Average]

[Average]

[March 2025:Average]

[Average ]
[Average]
[Difficult]

[Difficult]
[Average]

[MQP 1 2021:Difficult]
[SLP 2020: Average]

[Average]




82.

83.

84.

85.

86.

87.

88.

89.

90.

Prove that 22922950 _ . 0vp. [IMQP 1 2021:Difficult]

2sin30-sinf

0 —2cin3
Prove that 20256 _ 4 ing. [Difficult]

2c0s30—cosf

Prove that S1A—C0sA | stndtcosd 2 __ [MQP 2 2021:Difficult]
SinA+cosA SinA—cosA 2sin“A-1
If x = ptan® + g secB and y = p secd + q tan8, then prove that x* —y? = g* - p*

[June 2020:Difficult]

Prove that (sec® — cosB){(cosecd — sinB)(tand + cotB)} = 1. [MQP-2 2021:Difficult]

secA+tanA-1 _ 1+sinA

Prove that = . [June 2024:Difficult]
tanA—secA+1 CcoSA

Prove that —=2¢ tand_ _ cotd + secH. cosech. [Difficult]
1-cos@ 1+cos6

Prove that 2r4-sind _ secA-1 [Difficult]
tanA+sinA secA+1

Prove that (sinA + cosecA)® + ( cosA + secA)? = 7 + tan®A + cot?A.

[MQP1 2024: Average]

91. Prove that sec6(1 — sinB)(secd +tan6) = 1. [March 2022: Average]
92. Prove that cosecA(1 — cosA)(cosecA + cotA) = 1. [Average]
93. Prove that (cosecA - sinA)(secA — cosA) = S - [Difficult]
tanA+cotA
94. Prove that izzzj = cosecA + cotA. [April 2023: Average]
95. Prove that 1+S%nA = secA + tanA. [Average]
1-sinA
96. Prove that(secA — cosA)(cotA + tanA) = tanA.secA. [June 2023: Average]
97. Prove that (cosecA — sinA)(tanA + cotA) = cotA.cosecA. [Average]
_ . 4sinf—cosf—1 o
98. If tan@ = /3, then find the value of T — [Difficult]
0_200 o_ 0
99. Evaluate : ZCOSSB_O 300)+mn450 ﬁcosswo [June 2022: Difficult]
3sec30°+2co0s60°+cot45
100. Prove that S00+sin®0 | cos?6-sin%9 _ [Difficult]

cosf +sinf cosf —sinf
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[UNIT 9: SOME APPLICATIONS OF TRIGONOMETRY]

a )

Learning Points:

% Angle of elevation
% Angle of depression
% Line of sight

X/
*

X/
*

\ % Application problems J
Number of questions Easy Average Difficult
36 11 19 6

I. Four alternatives are given for each of the following questions / incomplete statements.
Choose the correct alternative and write the complete answer along with its letter of

alphabet (Imark)
1. The length of shadow of a tower on level ground is +/3 times the height of the tower. The angle
of elevation of sun is, (Easy)
A)45° B) 30° C) 60° D) 90°
2. If a tower of height 6m casts a shadow of length 24/3 m on the ground, then the angle of
elevation of the sun is, (Easy)
A) 60° B) 45° C) 90° D) 30°
3. The ratio of the height of a tower and the length of its shadow on the ground is v3 :1. The
angle of elevation of Sun is, (Easy)

A) 30° B) 45° C) 6Q° D)75°
4. At some time of the day, if the length of the shadow of a tower is equal to its height then the
angle of elevation of the sun is, (Easy)

A) 30° B) 60° C) 90° D) 45°

5. In a circle with centre ‘O’ AC is a tangent at ‘A’. If OC=4cm and 2ZACO=30° then the radius of
the circle is,

A) V3 cm B)4V3cm C)2cm D)3 cm
[MQP 2021 Difficult]
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Il. Answer the following questions (1 mark)

6. A person standing at a distance of 10m away from the foot of building observes its top at an
angle of 45°. Find the height of the building. (Easy)

7. Name the angle formed by the line of sight with the horizontal when the line of sight is above
the horizontal level. (Easy)

8. Name the angle formed by the line of sight with the horizontal when the line of sight is below
the horizontal level. (Easy)

9. A ladder makes an angle of 60° with the ground, when placed against a wall. If foot of the
ladder is 6m away from the wall, find the length of ladder. (Easy)

10. At certain time in a day, if the height and length of the shadow of a tree are equal, then find
the angle of elevation of sun. (Easy)

I11. Answer the following questions (2 mark)

11. The angle of elevation of the top of a tower from a point on the ground which is 30m away

from the foot of the tower is 30°. Find the height of the tower. (MQP 2019, Easy )
C
30"
-
A 30 B

12. The angle of elevation of the top of a vertical tower on a level ground from a point at a
distance of 9v/3 m from its foot on the same ground is 60°. Find the height of the tower.

(MQP 2019, Easy )
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13. Find the diameter of the circular base of right circular cone whose slant height is 8cm and
semi vertex angle is 60°. (MQP 2020, Average)

60/ 8m

14. A person standing on a ground observes the top of a windmill of height 40+/3 m at an angle of

elevation 30°. Find the distance between the person and the foot of windmill. (Average)
E
40v3
300
3 B C

15. From the top of a building of height 50v/3 m a person observes an object on the ground at
angle of depression 60°. Find the distance of the object from the building.

(MQP 2020, Average)
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IVV. Answer the following questions (3 mark)

16. Two windmills of height 50m and 40v/3 m are on either side of the field. A person observes
the top of the windmills from a point in between them. The angle of elevation was found to be 45°
and 30°. Find the distance between the windmills. (June 2019, Average)

17. Two vertical poles are on either side of the road. The width of the road is 90 feet and heights
of the pole are in the ratio 1:2. From a point between them on the road the angle of elevation to

the top of the poles is 60°. Find the heights of the poles. (SLP 2020, Average)
E
D
h 2h
60() 60()
A 90 -x B X C

18 .From a point on the ground, the angles of elevation of the top and bottom of a transmission
tower fixed at the top of a 20m high building are 60° and 45° respectively. Find the height of the
transmission tower. (MQP-1 2021, Average)

20m Mm

0
l 5 60
C D

19. A tower and a building are standing vertically on the same level ground. The angle of
elevation of the top of the building from the foot of the tower is 30° and the angle of elevation of
the top of the tower from the foot of the building is 60°. If the tower is 50m high, find the height
of the building. (MQP 2022, Average)
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50m

20. A cable tower and a building are standing vertically on the same level ground. From the top of
the building which is 7m high, the angle of elevation of the cable tower is 60° and the angle of

depression of its foot is 45°. Find the height of the tower. (June 2022 , Average)
e
60’
AN 45" E
7m 7m
45°
B D

V. Answer the following questions (4 marks)

21. A tower and a pole stand vertically on the same level ground. It is observed that the angles of
depression of the top and foot of the pole from the top of tower of height 60 m is 30° and 60°
respectively. Find the height of the pole. (June 2020 , Average)
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A

30°
60°

60 m .

h

22. An aircraft flying parallel to the ground in the sky from the point A through the point B is
observed, the angle of aircraft at A from a point on the level ground is 60°, after 10 seconds it is
observed that the angle of elevation of aircraft at B is found to be 30° from the same point. Find at
what height the aircraft is flying, if the velocity of aircraft is 648 km/hr.

(Take V3 =1.73)

( September 2020 , Average)

1800 + x

23. The angle of depression from the top of a vertical tower to a point on the ground is found to
be 60° and from a point 50m above the foot of the tower the angle of depression to the same point
is found to be 30° as shown in the figure. Find the height of the tower.

(MQP 2022, Average)
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24. A building on the ground is in the form of a conical tomb surmounted by a cylinder of height
10 feet as shown in the figure. From a point P on the same ground the angle of elevation of the
top edge of the cylinder is found to be 30° and the angle of elevation to the vertex of the cone is
found to be 45°. If the diameter of the outer edge of circular base of the cylinder is 9.4 feet, find
the height of the conical shaped tomb. (SLP 2022 , Average)

~—B —D P

«—94 ft—>

25. The angle of elevation of the top of a building from the foot of a tower is 30° and the angle of
elevation of the top of the tower from the foot of the building is 60°. Both the tower and building
are on the same level. If the height of the tower is 50m, then find the height of the building.

(April 2022 , Average)
A C I

50m

60’ 30 l
B D

26. As observed from the top of a 75 m high light house from the sea level, the angles of
depression of two ships are 30° and 45°. If one ship is exactly behind the other on the same side
of the light house, then find the distance between the two ships.

(MQP 2023 , April 2020- Average)

<

75 (m

45" 30°

Y
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27. As observed from the top of a building standing vertically on the ground, the angle of
depression of a point 'C' on the ground is 60°. From the foot (B) of the building when moved
through point 'C' in a straight line and observe the top of the building, from point 'P', if the angle
of elevation has to be 30° (as shown in the figure) then show that the distance moved from 'C' to
'P" is twice the distance BC. (MQP 2023, Average)

A
.............. 609}.

B

28. A tower and a building are standing vertically on a level ground. The angles of elevation of
the top of the tower from a point on the same ground and from the building are found to be 30°
and 60° respectively. If the distance of the point from the foot of the tower is 30v/3 m and height
of the building is 10m, then find the distance between the foot of the tower and building and also

the distance between their tops. (SLP 2023 , Average)
A
P 60 D
10m
30°
C 30V3m B E

29. In the given figure, a rope is tightly stretched and tied from the top of a vertical pole to a peg
on the same level ground such that the length of the rope is 20 m and the angle made by it with
the ground is 30°. A circus artist climbs the rope, reaches the top of the pole and from there he
observes that the angle of elevation of the top of another pole on the same ground is found to be
60°. If the distance of the foot of the longer pole from the peg is 30 m, then find the height of this

pole. (Take /3 =1-73) (April 2023 , Difficult)
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30. A 1.2 mtall girl spots a balloon moving with the wind in a horizontal line at a height of
88.2 m from the ground. The angle of elevation of the balloon from the eyes of the girl at any
instant is 60°. After some time the angle of elevation reduces to 30° (see the figure). Find the
distance travelled by the balloon during the interval. (June 2023 , Average)

Ci S Aa
1 27 A
‘ P 1
II // 1
II ,’, E
,I ,// I
' . 1
U 7 !
X # : 88.2m
’ Re 1
7 0 1
/72X00 :
. 0 !
5]:3_ 0 Dlccsin Punnsensd B
1.2cm | v
F 30m G

31.In A ABC, AD L BC. If L ABC =60°, L ACB =30° and BC = 36 cm, then find measures of

AB, AC and AD.

60°

( MQP 2024 , Average)

30
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32. In the figure, the poles AB and CD of different heights are standing vertically on a level
ground. Calculate the angle of elevation from a point P on the line joining the foot of the poles on
the level ground, to the tops of the poles. The height of CD and the distance PD are 20v/3 m and
20 m respectively. If ZAPC = 90° and BP is 10 m, then find the length of the pole AB and the

distance AC between the tops of the poles. (Difficult)
C
?
A 203
?
B 10m P 20m D

33. Two kites ‘A’ and ‘B’ are flying one below the other above the horizontal ground as shown
in the figure. Kite ‘A’ is flying 300 m above the ground. The angles of elevation of kites ‘A’ and
‘B’ as observed from a point ‘P’ on the ground are 60° and 30° respectively. Find the distance
between the two kites ( AB ). After some time when the thread of kite ‘A’ is released, it moves
horizontal to the ground and reaches the point ‘A' > in the sky. If P, B, Al are in the same line,
then find the distance between the kites (A!B). (June 2024 , Difficult)

A A

60"13Q"

P

34. There are two vertical towers on a level ground which are 300m apart. A soldier in an helicopter
above the ground observes the top of the towers and he found the angles of depression to be 60°
and 30° as shown in the figure. If the height of the taller tower is 500 m and the distance between

the foot of the shorter tower and the foot of the altitude from the helicopter to the ground is 100v/3
m, then find the height of the shorter tower.

(Exam-3 2024, Difficult)
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P H Q
60° 30°
Moo C .
Al N[ E
500 m
v
B 100vV3 G D

+«— 300m —

V1. Answer the following questions (5 marks)

35. A pole and a tower are standing vertically on a level ground. The height of the pole is 6m and
the angle of elevation to the top of the pole from the bottom of the tower is 30°. The angle of
elevation to the top of the tower from the top of the pole is 60° as shown in the figure . Find the
height of the tower (CD) . Also find the distance (AC) between the top of the pole and the top of

the tower (April 2025 , Difficult)

60° ol

6 m

30

B

D

36. The lighthouse [AB] of height 10v/3 m stands vertically on a sea shore. A tower [CE] and a
ship [F] are standing 30m and 10m away from the foot of the lighthouse respectively. The angle
of elevation of the top of the tower from the top of the lighthouse is 30° . Find the height of the

tower and distance between the top of the lighthouse to the top of the tower [AE]. Also find the
angle of depression formed from the top of the lighthouse to the ship. (Difficult)
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[ UNIT 10: CIRCLES ]

[Learning Points \

++ Secant, tangent and point of contact
+ Theorem: “The tangent at any point of a circle is perpendicular to the radius through the

point of contact”.
» Theorem: “The lengths of tangents drawn from an external point to a circle are equal”

\ +« Application problems based on theorems )

DS

>

I. Four alternatives are given for each of the following questions/incomplete statements.
Choose the correct alternative and write the complete answer along with its letter of

alphabet. (1 Mark)
No. of Questions Easy Average Difficult
35 20 12 3
1) In the figure, secant to the circle is, [JUNE 2022, Easy]

A) AB B) PQ C) XY D) MN

2) Inthe figure, the tangent to the circle is, " . -
[ Easy] = —>
A) MN B) OE C)CD D)AB ) / 0 \
M \y N
3) In the figure, point of contact is, (Easy) E
A
A) P B)C C)D D)E : -
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4) In the figure, PA, PC and PD are tangents drawn to the circle with centre

O. If AP = 3cm, CD = 5cm then the length of PC is, o Scm .
[JUNE 2019, Easy] 7o ) /
A)3cm B) 5 cm C)8cm D) 2 cm N
3cm W

5) The angle between the tangent and radius drawn at the point of contact is, [ MARCH 2022,

Easy]
A)30° B)60° C) 90° D)180°
6) The distance between the parallel tangents in the circle of radius 3.5cm is,
[Average]
A) 7cm B)1l4cm C) 3.5cm D)1.75cm
7) A line intersecting a circle in 2 points is a, [JUNE 2020, Easy]
A) chord B) secant
C) tangent D) radius

8) The line that intersects circle at only one point is a,
[APRIL 2020, Easy]

(A) tangent (B) secant (C) radius (D) Chord
9) In the figure, PA and PB are tangents to the circle with centre O. If ZAPB=80°then AOB is equal
to

(Average)
P
B
A) 80° B)100° C)180° D)360°
10) In the figure CP and CQ are tangents to the circle with P ‘
A
centre O. ARB is another tangent at R. If CP =11cm, ‘1}
C
BC = 7cm then length of BR is, [Average] Vi
B

A)7cm B)5cm C)12cm  D)4cm
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11) If the angle between the two radii drawn in a circle is 130°, then the angle between the
tangents drawn at the ends of the radii is, [Average]
A)9Q° B)50° C)70 D)40°

12) In the figure, O is the centre of a circle. AP and AQ are tangents drawn
to the circle from the point A such that ZPAQ = 90°. If AP =4cm then
the radius of the circle is, (Average)

A)2cm B)3cm C) 4cm D)1cm

13) In the figure, PQ and PR are tangents drawn to the circle with centre O
from the point P such that ZQPR = 50° then £OQR is equal to,

[Easy]

A)25° B)35° C)40° D)20°

14) In the figure, XY is tangent to the circle with centre O. If ZAOB =
130° then the measure of ZBAY is,

[ MARCH 2025 ,Average]
A)90° B)25° C)50° D)65°

15) In the figure, if ZACB=50° then ZBAT is equal

to, [Average]
A)70° B)60° C)50° D)40°

B
16) In the figure, RQ is tangent to the circle with
centre O. If SQ = 6¢cm, QR = 4cm then the Q R
length of OR is [Easy]
S
A)dcm B)5cm C)écm D)3cm

17) A tangent PQ at a point P of a circle of radius 5cm meets a line through the centre O at a
point Q so that OQ = 12cm. Length of PQ is, [Average]

A) 12cm B) 13cm  C) 8.5cm D)v119cm
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18) If the length of the tangent drawn from Q to the circle is 24cm and the distance from Q to
the centre of the circle is 25cm then the radius of the circle is

[Easy]
A) 7cm B) 12cm C) 15cm D) 24.5cm

19) In the figure, TP and TQ are tangents to the circle with centre O. If ZPOQ = 110° then the
measure of £PTQ is (Easy)

P

A) 60° B) 70° C) 80° D) 90° ) A D e W6
Il. Answer the following questions (1 mark) e
20) What is a tangent? (Easy)
21) What is a secant? (Easy)
22) What is the measure of the angle between the tangent and radius drawn at the point of contact
in a circle? (Easy)
23) What is the maximum number of tangents that can be drawn to a circle from an external
point? (Easy)
24) How many tangents can be drawn at a point on the circle ? (Easy)

25) In the figure, AB and AC are tangents drawn to a circle with centre O from the external
point A. If zBOC = 130°then find the measure of 2BAC.

[APRIL 2020, Easy]

26) In the figure, O is the centre of a circle. OA is the radius and AP is the tangent. If ZOPA =
40° then find the measure of ZAOP.
[JUNE 2024 Easy]




I11. Answer the following Questions (2 mark)

27) In the given figure , PA and PB are tangents to the circle with centre ‘O’ . If PA=4 cm and
£APO = 40° ,then find the measure of ZAOB and find the length of PB
[MARCH 2025, Average]

28) In the given figure, AP, AX and AY are the tangents drawn to the circles.
Prove that AY = AX
[JUNE 2019,Easy]

29) Two concentric circles of radii 5 cm and 3 cm are drawn. Find the length of the chord of the

larger circle which touches the smaller circle at point P. [JUNE 2019, Easy]

(A

e |

AP B

30) In a circle with centre O, AB is the diameter and AP is the tangent. If ZOCB = 25°then find
the measure of 2APB [MODEL 2019,Average]




IV.Answer the following questions ( 3 mark)

31) Prove that “The tangent at any point of a circle is perpendicular to the radius through the point
of contact”. [MARCH 2025, Average]

32) Prove that “the lengths of tangents drawn from an external point to a circle are equal”.
[MARCH, JULY 2019, SEPTMBER 2020,MARCH 2022, MARCH,JUNE,AUGUST 2024,
Average]

33) PQ is a chord of length 8 cm of a circle of radius 5 cm. The tangents at P and Q intersect at a
point T. Find the length of TP. (Difficult)

34) Two tangents TP and TQ are drawn to a circle with centre O from an external point T.
Prove that # PTQ =2 £ OPQ. (Difficult)
P

Q
35) In the given figure, PQ and RS are two parallel tangents

to a circle with centre O and another tangent AB with point
of contact C intersecting PQ at A and RS at B. Prove that
£AOB = 90°. [APRIL 2019, Difficult] = 5

R Y i =
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[ UNIT 11: AREAS RELATED TO CIRCLES }

(Learning Points: \

¢ Area and perimeter of a circle
% Sector and area of sector
Segment and area of segment
Length of arc of a sector

\ < Application problems J

%

X/ X/
L XA X 4

>

Number of questions Easy Average Difficult

38 9 19 10

l. Four alternatives are given for each of the following questions/incomplete statements.
Choose the correct alternative and write the complete answer along with its letter of
alphabet. (1 Mark)

1. If area of the circle is 497 sq. units then its perimeter is,
[April 2019 Easy]
A) 7munits  B) 9munits  C) 14w units D) 497 units

2. The total area of two congruent circles of radius r units is,
[MQP 2019 Easy]

A) 2nr? B) 2 C) %m’z D) nrr?

3. Inacircle of radius r the length of an arc of a sector of angle 9 is,
[June 2020 Easy]

0 0 0 0
A) — X mr? B) — x 2mr? C)—Xx mr D)—Xx 2nar
360 360 180 180

4. The area of sector of i‘“part of the circle with radius r cm is,
[SLP 2020 Easy]

nr?

2 2
~_cm? C)%cm2 D) =~

A) 7 em? B)’f}—0

360

cm?

5. The area of sector of Z‘“part of the circle with radius r cm is,

[Average]
A) ™ em? B) LA C) 37 2 D) ™2 em?
360 90 4 2
6. If diameter of the circle is 14cm, then its circumference is [June 2024 Average]
A) 28 cm B) 44 cm C) 56 cm D) 88 cm
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10.

11.

12.

13.

14.

15.

16.

17.

18.

In the figure, O is centre of the circle and length of the arc APB is 47 cm. If OB =9 cm
then the measure of 8 is, [March 2025 Average]
A) 60° B) 80° C) 85° D) 70°

In the figure, area of segment APB is, (Average)
A) Area of circle — area of A AOB

B) Area of circle — Area of minor sector

C) Area of sector OAPB —area of A AOB

D) Area of circle — Area of major sector

If the diameter of a circle is 21cm, then its circumference is,

[Average]
A) 44 cm B) 88 cm C) 66 cm D) 55 cm
If the area of a circle is 154cm?, then its circumference is, [Average]
A)1lcm B) 22 cm C) 44 cm D) 55 cm
In the figure, radius of the circle with centre O is r cm. Area of sector OAPB is,

[Average]
A) (360—30)7r? om? B) (360+30)7r? om? Q) 30mr? 5 D) 60mr? 5

360 360 360 360
The length of arc of a quadrant of radius r cm is,
[Average]

A) % cm B) 4nrcm  C) % cm D) 2mr cm

1. Answer the following questions ( 1 mark)
Write the formula to find area of a sector of a circle, if angle at the centre is ‘0’ degrees.
[June 2019  Easy]
Write the formula to find length of the arc of sector of a circle, if angle at the centre is ‘0’
degrees. (Easy)
A circle is divided into 8 equal parts. Find the measure of the angle formed
at the centre in each sector. (Easy)
In the figure, O is the centre of a circle of radius 3.5cm and ZAOB = 90°.
Find the length of the minor arc [Average]

If the diameter of the circle is 7cm then find the length of the semicircular
arc. [Average]

The area of a quadrant is ; cm?. Find the radius of the circle. (Easy)
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19

20

21

22

23

24

25

26

27

. The length of the arc of the quadrant of a circle is 22cm. Find the radius of the circle.
(Easy)

. If the area of a circle and its circumference are numerically equal then find the radius of
the circle. (Average)
I1l.  Answer the following questions ( 2 marks)

. In-acircle of radius 21 cm, an arc subtends an angle of 60° at the centre. Find the length of
the arc [Average]

. In-a circle of radius 4 cm, an arc subtends an angle of 45° at the centre. Find the area of
the sector.

(Usem =3.14) [Average]

. Areas of two circles C1 and C; are 92cm? and 62cm? respectively. Find the radius of the
circle Cz whose area is equal to sum of areas of C; and Co. [June 2019 Average]

. The length of the minute hand in a clock is 14 cm. Find the area swept by
the minute hand in 10 minutes. [MQP -2 2025 Average]

. Find the area of the quadrant of a circle whose radius is 20 cm and also
find the perimeter of the quadrant. [MQP -2 2025 Average]

IV.  Answer the following ( 3 marks)

. A hand fan is made up of cloth fixed in between the metallic wires. It is in the shape of a
sector of a circle of radius 21 cm and of angle 120° as shown in the figure. Calculate the
area of the cloth used and also find the total length of the metallic wire required to make
such a fan. [June 2020  Difficult]

. In-a circle of radius 21 cm, an arc AC subtends an angle of 60° at the centre.
Find: (i) the length of the arc AC (ii) area of the sector OAC formed by the arc
[ SLP 2022  Average]
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28. In the given figure, O is the centre of the circle of radius 21cm. If ZAOB = 60° then find
the area of the segment. (Take /3 = 1.73)

[March 2025 Average]

29. In the given figure, ACB is a semicircle. If AB = 10 cm and AC = 6 cm, then
find the area of the segments in the semicircle.
[Difficult]

C

B

A o)
«“—10cm —

30. In the figure ‘O’ is the centre of the circle. Area of a sector AOB : Area of the circle=1:5

and if the radius of the circle is 7 cm then find the length of the arc AB.
[MQP 3 2025 Difficult]
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31. In the figure, the area of the sector AOBP is 231 cm? and length of the arc APB is 22cm.
Find the radius and the measure of angle 6 [April 2024 Difficult]

F

32. In the figure, diameters AB and CD intersect at O. If the length of the arc BC = 22cm and
£2AOD = 60° then find the area of the sector AOC.

[Aug 2024  Difficult]

33. The area of the sector of a circle is numerically equal to the length of the
arc of the same sector. If the length of the arc is % cm, then find the
radius of the circle and also the angle subtended by the arc at the centre.

[MQP Difficult]
34. The area of the sector OAYB shown in the figure is 462 cm? . Find the

length of the arc AYB if LAOB = 120°.

Y B
| é?

35. In the figure AXB and CYD are the arcs of two concentric circles with centre O. The
length of the arc AXB is 11 cm. If OC =7 cm and £ AOB = 30°, then find the area of the
shaded region. [ Take =§ ]

[Average]

11 cm

/ = \ (Difficult)
B
C D
>~
]
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36. ABC is an equilateral triangle. Arcs are drawn in A ABC with A, B and C as the centres of
the circles of radius 3-5 cm as shown in the figure.If the area of the A ABC is 49v3 cm2,,
then find the perimeter of the shape
PQRSTUP.

37. In the given figure O is centre of the circle of radius 7cm. If the length of the arc APB is %

cm then find the area of the shaded region. ( Take = = %)

(May 2025 - Difficult)
38. In the given figure, the length of the semicircular arc of the circle with centre O is 44cm. If
20PQ = 45° then find the area of the segment PRQ.
(SLP 2025 - Difficult)
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[UNIT 12: SURFACE AREAS AND VOLUI\/IES}

~

-

Learning Points: \

0,

% Curved surface area, Total surface area an volumes of Cube, cuboid, cylinder, cone,
sphere and hemisphere.

% Surface area of combined solids

VVolume of combined solids

%

X4

L)

L)

+« Application problems j
Number of questions Easy Average Difficult
65 26 23 16

I. Four alternatives are given for each of the following questions/incomplete statements.
Choose the correct alternative and write the complete answer along with its letter of alphabet.

(1 Mark)
1. The formula to find the total surface area of cube of edge ‘a’ units is,
[Easy]
A) 4a? B) 6a? C) 4a’ D) 6a°
2. The formula to find the lateral surface area of cube of edge ‘a’ units is, [Easy]
A) 6a? B) 4a° C) 6a° D) 4a?
3. The formula to calculate the volume of a cube of edge ‘a’ units is,
[Easy]
A) a? B) a* C)a® D) a®
4. The formulato find the total surface area of a cuboid of length ‘I’, breadth ‘b’ and height ‘h’ is,
[Easy]
A) 2(Ib+bh+hl)? B) Ixbxh C) 21 (bxh) D) I+b+h
5. The formula to find the lateral surface area of a cuboid of length ‘I’, breadth ‘b’ and height ‘h’
is, [Easy]
A) 2l (b+h) B) 2h(l+b) C) Ixbxh D) 2Ix2bx2h
6. The formula to find the volume of a cuboid of length ‘I, breadth ‘b’ and height ‘h’ is, [Easy]
A) l+b+h B) Ixbxh C) Ib+h D) (Ixh) +b
7. The formula to find the curved surface area of a right circular cylinder of base radius ‘r’ and
height “h’ is, [Easy]
A) mr?h B) mr(r+h) C) mh(r+r) D) 2xrh
8. The formula used to find the total surface area of a right circular cylinder of base radius ‘r’ and
height ‘h’ is, [Easy]
A) 27 (r+h) B) 2nrh C) mth(r+tr) D) nr?h
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9. The formula used to find the volume of a right circular cylinder of base radius ‘r’ and height ‘h’

is, [Easy]
A) mr? B) 2nr?h C) nr?h D) 2nrh

10. The formula used to find the curved surface area of a right circular cone of base radius ‘r’ and

slant height ‘I’ is, [Easy]
A) nurl B) nr?l C) mr?h D) ;mr?h

11. The formula used to find the total surface area of a right circular cone of base radius ‘r’ and

slant height ‘I’ is, [Easy]
A) 2nrh B) mr(r+) C) mr*h D) ;mr*h

12. The formula used to find the volume of a right circular cone of base radius ‘r’ and slant height

‘I’ and vertical height ‘h’ is, [Easy]
A) nr?h B) mr(r+) C) smh D) mrl

13. The formula used to find the surface area of a sphere of radius ‘r’ is
[Easy]
A) r? B) 2mr? C) 3mr? D) 4mr?

14. The formula used to calculate volume of a sphere of radius ‘r’ units is
(July 2022) [Easy]

2 . . 1 - 4 - 4 .
A) gnr2 cubic units  B) gnr3 cu.units C) gnrg cu.units D) Enr2 cu.units

15. The ratio between volumes of cylinder and cone whose base radius and vertical heights are

equal [Average]
A)l:3 B)6:1 C)3:1
D)1:6
16. The base radius and the height of a cylinder and cone are equal. If the volume of cylinder is 60
cm? then the volume of cone is, [Average]
A) 180cm3 B) 18cm?3 C) 30cm?® D) 20cm?®
17. The base radius of a cone is 8cm and its slant height is 10cm. Its vertical height is,
[Average]
A) 3cm B) 6¢cm C) 5cm D) 10cm
18. The volume of a cube of edge 6¢cm is, [Average]
A) 36cm? B) 12cm? C) 216cm?® D) 18cm?®
19. The volume of a cuboid whose length, breadth and height are 2cm, 3cm and 5cm respectively
is, [Easy]
A) 10cm? B) 16cm?® C) 60cm?® D) 30cm?®
20. The curved surface area of a cylinder is 100cm? and its height is 10cm. The circumference of
its base is, [Easy]
A) 100cm B) 10cm C) 20cm D) 50cm
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21. The amount of water required to fill the tank of length 5m, breadth 6m and height 2m completely

is, [Difficult]
A) 6L B) 60L C) 20L D) 60,000L
22. If the area of base of a cylinder is 22cm and height is 10 cm then its volume is
[Easy]
A) 22000cm?® B) 2200cm?® C) 220cm? D) 220cm?

23. The base radius and the height of a cylinder and cone are equal. If the volume of cylinder is
360cm? then the volume of cone is
(Sept 2020) [Average]

A) 120cm?® B) 180cm?® C) 90cm?® D) 360m?*
24. The surface area of sphere with radius 7cm is
(Sept 2020 Average)
A) 154cm? B) 616cm?® C) 616 cm? D) 308 cm?
25. The volume of a cube with edge is 5 cm is (Easy)
A) 125cm?> B)30cm? C) 100 cm® D) 125 cm?®

Il. Answer the following: (1 mark)
26. Write the formula to find the total surface area of a hemisphere with radius is ‘r’ units.

[Easy]
27. Write the formula to find the curved surface area of a hemisphere whose radius is ‘r’ units.

[Easy]
28. Write the formula to find the volume of a hemisphere whose radius is ‘r’ units.

[Easy]
29. Write the formula to find the volume of a sphere whose radius is ‘r’ units.

[Easy]
30. Find the ratio of the volumes of sphere and hemisphere having equal radius.

[Average]
31. Find the ratio of the total surface areas of sphere and hemisphere having equal radius.

[Average]

32. The base radius and the height of a cylinder and cone are equal. If volume of the cone is 30cm?
then find the volume of cylinder. [Average]

33. The circumference of the base of a cylinder is 10cm and its height is 25cm. Find its curved

surface area.
[Average]
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34. Write the formula to calculate the total surface area of the toy shown in the figure.
[Difficult]

35. The hemispheres are hollowed out from the base of a cylinder as shown in the figure. Write the
formula to find the volume of the solid. [Difficult]
r

36. Find the radius of the cylinder whose volume is 500cm? and height is 10cm.

[Average]
37. The ratio of diameters of two cylinders is 9:1 and the ratio of their heights is 1:9. Find the ratio of
their volumes. [Difficult]

38. Find the surface area of a sphere of radius 7cm. [April 2018 Easy]
l1l. Answer the following questions : (2 marks)

39. Find the curved surface area of a cylinder whose height is 20cm and radius is 6¢cm.
[Easy].

40. A cuboid is formed by joining two identical cubes of volume 27cm?®. Find the total surface area
of the cuboid. [Easy]

41. A toy is made by joining a cone of radius 7cm and height 4cm on a hemisphere of radius 7cm.
Find the volume of the toy.
[Average]

42. Two hemispheres of radius 7cm are joined at the ends of a cylinder of radius 7cm and height
10cm. Find the total surface area of the solid.

[Average]
43. The volume of a cube is 125cm?. Find its lateral surface area.

[Average]
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44. The volume of a sphere is 38808 cm?. Find its surface area. [Difficult]

IV. Answer the following questions (3 marks)

45. A toy is in the form of a cone of radius 6 cm mounted on a hemisphere of same radius. The total

height of the toy is 14 cm. Find the total surface area of the toy. [Average]

46. A solid is made as shown in the figure. The height of the cylinder is 10cm and its radius is

3.5cm. Find the total surface area of the solid. [Average]

47. A juice seller was serving his customers using glasses as shown in Figure. The
inner diameter of the cylindrical glass was 6 cm and the height of a glass is 12 cm.
Find the actual capacity of the glass . [Difficult]

48. A circus tent is built in the shape of a cylinder surmounted by a conical top using

canvas. If the height and diameter of the cylinder are 5 m and 126 m respectively, and the total height of
the tent is 21 m, then find the area of the canvas used for making the tent.

[Difficult]
V. Answer the following questions (4 marks)

49. A lorry has a fully filled petrol tank with hemispheres attached at both ends of the cylinder as
shown in the figure. Petrol was drained from the tank at a rate of 742.5L per minute in 1 hour. If
the diameter of the tank is 3m, find the length of the tank. [Difficult]
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50. A cone is mounted on a hemisphere whose radius is same as that of the hemisphere. If the volume of
hemisphere is %9 cmiand the slant height is 12.5cm then find the surface area of the solid.

[Average]

51. A spherical glass vessel has a cylindrical neck 8 cm long, 2 cm in diameter; the diameter of the spherical
partis 8.5 cm. By measuring the amount of water it holds, a child finds its volume to be 345 cm?3. Check
whether she is correct, taking the above as the inside measurements, and = 3.14.

[Difficult]

52. A solid is in the form of a cone mounted on a right circular cylinder, both having same radii as shown
in the figure. The radius of the base and height of the cone are 7 cm and 9 cm respectively. If the total
height of the solid is 30 cm, find the volume of the solid.

[April 2018 Average]

A
—_—
9icm
o S— e
30 cm
D/ 7 cm E

53. A solid is in the shape of a cylinder with a cone attached at one end and a hemisphere attached to the
other end as shown in the figure. All of them are of the same radius 7 cm. If the total length of the solid is
61 cm and height of the cylinder is 30 cm, calculate the cost of painting the outer surface of the solid at the

rate of Rs. 10 per 100 cm?. [June2018 Difficult]

30 cm
61 cm

87




54. The bottom of a right cylindrical shaped vessel made from metallic sheet is closed by a cone shaped
vessel as shown in the figure. The radius of the circular base of the cylinder and radius of the circular base
of the cone each is equal to 7 cm. If the height of the cylinder is 20 cm and height of cone is 3 cm, calculate
the cost of milk to fill completely this vessel at the rate of Rs. 20 per litre. [March 2019 Difficult]

20 cm

A

55. A milk tank is in the shape of a cylinder with hemispheres of same radii attached to both ends of it as
shown in figure. If the total height of the tank is 6 m and the radius is 1 m, calculate the maximum quantity

of milk filled in the tank in litres. [June 2019 Average]

Height 6 m

56. A medicine capsule is in the shape of a cylinder with hemispheres stuck to each of its ends. The length

of the entire capsule is 14 mm and the diameter of the capsule is 5 mm. Find its surface area.
[Sept 2020 Difficult]

14mm
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57. A solid is in the shape of a cone placed on the cylinder as shown in the figure. The radii of both the
cylinder and the cone are equal to 5 cm. If the height of the cylinder is 11 cm and the total height of the

solid is 23 cm, then find the curved surface area and volume of the solid. [June 2024 Average]
li
A S5 cnl B
23 cm
11 em
c " iscm Do

58. A solid consisting of a right circular cone of height 120 cm and radius 60 cm standing on a hemisphere
of radius 60 cm is placed upright in a right circular cylinder full of water such that it touches the bottom as
shown in the figure. If the radius of the cylinder is 60 cm and height is 180 cm, then find the volume of

water left in the cylinder in terms of 1. [April 2025 Difficult]

120 cm

59. A solid is made of a cylinder with a hemispherical depression having the same radius ( ‘r cm ) as that
of cylinder at the top end as shown in the figure. The volume of the hemispherical depression is 18000 1t
cm?. If the height of the cylinder is 145 cm, then find the total surface area of the solid.

[April 2025 Difficult]
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60. A solid toy is in the form of a hemisphere surmounted by a right circular cone. The height of the cone

is 2 cm and the diameter of the base is 4 cm. Determine the volume of the toy. If a right circular cylinder

circumscribes the toy as shown in the figure, find the difference of the volumes of the cylinder and the toy.
[May 2025 Difficult]

s

-, .
________

s,

H G

61. From a solid cylinder whose height is 2:4 m and diameter is 1-4 m, a conical cavity of the same height
and same diameter as that of the cylinder is hollowed out. Find the total surface area of the remaining
solid.. [May 2025 Average]

VI. Answer the following questions (5 marks)

62. A toy is made by attaching a hemisphere to one side and a cone on the other side of a cylinder.

The diameter of these three solids are same. The diameter of cylinder is 10 cm and its height is 20

cm. If the slant height of the cone is 13 cm then find the surface area and volume of the toy.
[Easy]

63. From a solid cylinder whose height is 2.8 cm and diameter is 4.2 cm, a conical cavity of the same height
and same diameter is hollowed out. Find the total surface area of the remaining solid.
[Difficult]
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64. From a wooden cylinder of radius 6cm and height 27cm, a hemisphere and a cone of radius
same as that of the cylinder are carved out from either bases of the cylinder. If the height
of the cone is 8 cm then find the surface area and volume of the solid.

[Average]
65. The volume of a cylinder is 5 times the volume of a cone. The radius of the base and the
slant height of the cone are 7 cm and 25 cm respectively. The radius of the base of the

cylinder is 14 cm. Find the volume and lateral surface area of the cylinder.

[Aug 2024 Difficult]
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[ UNIT : 13 STATISTICS ]

Learning Points:

% Mean, Median and Mode for grouped data
% The relationship between Mean, Median and Mode

Number of questions Easy Average Difficult
64 14 47 3

I. Four alternatives are given for each of the following questions / incomplete statements.
Choose the correct alternative and write the complete answer along with its letter of
alphabet. (1 Mark)

1. The most repeated score in the given dataset is, (April 2021 Easy)

A) Mean B) Mode C) Median D) Range
2. The formula to find the midpoint of a class interval is, (Easy)
A) Upper class limit—Lower class limit B) Upper class limit XLower class limit
C) Upper class limitZ+Lower class limit D) Upper class limit+iower class limit
2 3
3. The lower limit of the modal class in the given frequency distribution is ( Easy)
Class Interval 10-20 20-30 30-40 40-50
Frequency 6 4 12 3
A)10 B)20 030 D)50

4. If The mean of adatais 7.5, Y fixi = 120+3k and } fi = 30 then the value of 'k’ is, (Easy)

A) 35 B) 3.5 C) 0.35 D) 3.05
5. Cumulative frequency is calculated to find (Easy)
A) Mean B) Median C) Mode D) Deviation

6. The empirical relationship between the three measures of central tendency is,
(April 2024) (Easy)
A) 3 Median = 2 Mean + Mode B) 3 Mean = 2 Median + Mode
C) Mean = 3 Median + Mode D) Mode = 3 Mean +2 Median
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n

=-C
7. In the formula to find the median, Median = L + (2 - f) x h 'h' refers to (Average)

A) Lower limit of the median class
B) frequency of median class

C) size of the class interval

D) cumulative frequency

8. The Mean and Mode of the given set of a data are 7.5 and 6. The median of the data is,
(Average)
A)3 B) 5 Q7 D)9

9. The median of the heights of girls in a school is, 149.03cm. The interpretation of this
statement is,
(Average)

A) The height of 25% of girls is more than149.03cm and the height of 75% of the girls is
less than 149.03cm

B) The height of 50% of girls is more than149.03cm and the height of 50% of the girls is
less than 149.03cm

C) The height of 75% of girls is more than149.03cm and the height of 25% of the girls is
less than 149.03cm

D) The height of 60% of girls is more than149.03cm and the height of 40% of the girls is
less than 149.03cm

10. The formula to find the mean by step deviation method is, (MQP -4 2025 EASY)
- Z fiu - Xfi
A)x—a+—2fi X h B)x—a+—2fiui><h
_ > fiug - _ L XLfiu
C)x—ax—zfixh D)x_a'—ZfiXh

Il. Answer the following questions. (1 Mark)
11. Write the midpoint of the class interval10 — 24. (Easy)
12. In the given frequency distribution table write the median class interval.
(SLP -2024 — Easy)

Marks Number of Students Cumulative
Frequency
0-10 3 3
10-20 4 7
20-30 7 14
30-40 6 20
n=20
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13. In the given frequency distribution tables write the modal class.  (March 2025 — Easy)

Class interval Frequency
1-3 4
3-5 8
5-7 2
7-9 2
14. Write the formula to find the mean by direct method. (June 2021 Easy)

15. Find the upper limit of the modal class in the given frequency distribution table.
(March2025 Easy)

Class Interval 0 -10 | 10-20 | 20-30| 30-40 | 40 -50
Frequency 5 8 7 12 6

16. If the Median of a data is 3 more than Mean, then by how much does the Mode exceed
the Mean?

(Average)
17. Write the formula to find the median for grouped data. (Easy)
18. Write the formula to find the mode for grouped data. (Easy)
19. Find the Median of the data whose Mode is 12.4 and Mean is 10.5 (Average)
20. Find the Mode of the data whose Mean is 27 and Median is 33 (Average)

21. If the Mode and Mean of a given data is 7 and 8 respectively, then find the Median.
(Average)

Answer the following questions. (2 Marks)
22. The Mode and Median of a given data are 50.5 and 45.5 respectively. Find the Mean using

formula. (Average)
23. Find the Mean for the given data by direct method. (Average)
Class Interval Frequency
1-5 2
6-10 3
11-15 4
16-20 1

24. Complete the following table by considering the Assumed Mean of the data to be 62.5
(Average)
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Class
interval C
|

Frequency

f

Midpoint

Deviation
di

10 -25

25-40

40 - 55

55-70

70 -85

85 -100

DO OO N WwW|N

V. Answer the following questions. (3 Marks)
25. Find the Mean for the given data by direct method

Class Interval Frequency
45-55 3
55-65 10
65-75 11
75-85 8
85-95 3

26. Find the Mean for the given data by direct method

Class Interval Frequency
1-3 2
3-5 5
5-7 8

7 -9 3
9-11 2

27. Find the Mean for the following frequency distribution table

Class Interval Frequency
10-14 2
15 -19 3
20 -24 5
25 -29 3
30-34 2
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28. Find the Mean for the following frequency distribution table

29. The Mean for the given data is 18. Find the value of 'x

Class Interval Frequency
0-10 4
10 - 20 9
20 -30 15
30-40 14
40 -50 8

Class Interval Frequency
11-13 7
13 -15 6
15-17 9
17 -19 13
19 -21 X
21-23 5
23 =25 4

]

30. Find the Mean for the following grouped data.

(Average)
Class 15-25 | 25-35 | 35-45 | 45-55 | 55-65
Interval
Frequency 5 8 12 15 9

(Average)

(Difficult)

31. Find the Mean for the following grouped data using assumed mean method.

(Difficult)
Class 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Interval
Frequency 7 8 12 13 10

32. Find the Mean for the following data using step deviation method.

(Difficult)
Class 20-40 | 40-60 | 60-80 | 80-100 | 100 - 120
Interval
Frequency 7 15 20 8 5
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33. Find the Mean for the following grouped data. (April 2022) (Average)
Class 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Interval
Frequency 2 3 5 7 3
34. Find the Mean for the following grouped data. (March 2025) ( Average)
Class 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Interval
Frequency 2 3 6 5 4
35. Find the Mean for the following grouped data. (August 2024) (Average)
Class 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Interval
Frequency 2 5 6 5 2
36. Find the Mean for the following grouped data by direct method  (June 2024)
(Average)
Class 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Interval
Frequency 4 6 5 4 1
37. Find the Mean for the given frequency distribution table by direct method (July 2022)
(Average)
Class 5-15 | 15-25 | 25-35 | 35-45 | 45-55
Interval
Frequency 1 3 5 4 2
38. Find the Mean for the given frequency distribution table (June 2023) (Average)
Class 5-15 | 15-25 | 25-35 | 35-45 | 45-55
Interval
Frequency 4 6 5 6 4

39.

Find the Mean for the given data by direct method. (July 2024) (April 2024) (Average)
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Class
Interval

2 -6

6-10

10-14

14 -18

18 —22

Frequency

4

1

5

40. Find the Mean for the given data. (February 2022) (Average)

Class 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Interval
Frequency 5 8 20 15 7

41. Find the Mean for the given data. (April 2023) ( Average)

Class Interval Frequency
1-5 4
6-10 3
11-15 2
16 -20 1
21-25 5

42. Find the Median for the following frequency distribution table. (Average)

Class Interval | 100-150 | 150-200 | 200-250 | 250-300 | 300-350
Frequency 6 3 5 20 10
43. Find the Median for the following frequency distribution table. (Average)
Class Interval | 50 -60 60 -70 70 -80 80 -90 90 -100
Frequency 6 9 20 10 5

44. Find the Median for the following frequency distribution table.

(June 2024) (Average)

Class Interval | 50 -60 60 -70 70 -80 80 -90 90 -100
Frequency 5 8 10 4 3
45. Find the Median for the following frequency distribution table.
Class Interval 1-10 11 -20 21-30 31 -40 41 -50
Frequency 5 8 20 15 7
46. Find the Median for the following frequency distribution table.
Class Interval 0-20 20 -40 40 -60 60 -80 80 -100
Frequency 6 5 9 4 2
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47.

48.

49.

50.

51.

52.

53.

54.

Find the Median for the following frequency distribution table.
Class Interval | 20-40 40 -60 60 -80 80 -100 | 100-120
Frequency 7 15 20 2 4
Find the Median for the following frequency distribution table. (June 2020) (Average)
Class Interval | 20-40 40 -60 60 -80 80 -100
Frequency 7 15 20 8
Find the Median for the following frequency distribution table. (July 2022) (Average)
Class Interval 0-20 20 -40 40 -60 60 -80 80 -100
Frequency 6 9 10 8 7
Find the Median for the following frequency distribution table. (Average)
Class Interval 5-15 15 -25 25 -35 35-45 45 -55
Frequency 1 3 5 7 2

Find the Median for the following frequency distribution table. (Average)

Class Interval 5-15 15 -25 25 -35 35-45 45 -55

Frequency 3 4 8 7 3
Find the Median for the following frequency distribution table. (March 2025 Average)
Class Interval | 15 -20 20 -25 25 -30 30-35 35-40

Frequency 4 5 10 5 6

Find the Median for the following frequency distribution table. (Average)
Class Interval 50-52 53-55 56-58 59-61 62 — 64
Frequency 15 110 135 115 25
Find the Median for the following frequency distribution table. (Average)
(April 2019)
Class Interval 1-4 4-7 7-10 10 -13 13-16 16- 19
Frequency 6 30 40 16 4 4
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55.

56.

57.

58.

59.

60.

61.

Find the Mode for the following frequency distribution table. (Average)
Class Interval | 10 -20 20 -30 30 -40 40 -50 50 - 60
Frequency 6 4 12 3 5

Find the Mode for the following frequency distribution table. (Average)
Class Interval 5-10 10-15 15-20 20-25 25-30
Frequency 3 5 8 4 5

Find the Mode for the following frequency distribution table. (Average)
Class Interval 1-3 3-5 5-7 7-9 9-11
Frequency 7 8 2 2 1

Find the Mode for the following frequency distribution table. (Average)
Class Interval 0-20 20 -40 40 -60 60 -80 80 -100
Frequency 10 35 52 61 38

Find the Mode for the following frequency distribution table. (Average)

Class Interval

0-10

10 -20

20 -30

30 -40

40 -50

Frequency

6

9

15

9

1

Find the Mode for the following frequency distribution table. (Average)
Class Interval 0-10 10 - 20 20 - 30 30 - 40 40 - 50
Frequency 7 9 15 11 8

Find the Mode for the following frequency distribution table. (Average)

Class Interval

0-10

10 -20

20 -30

30 -40

40 -50

Frequency

7

8

2

2

1
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62. Find the Mode for the following frequency distribution table. (Average)

Class Interval

1-3

4-6

7-9

10-12

13-15

Frequency

7

8

2

2

1

63. Find the Mode for the following frequency distribution table. (Average)

Class Interval

5-15

15 -25

25 -35

35-45

45 - 55

Frequency

3

4

8

7

3

64. Find the Mode for the following frequency distribution table. (Average)

Class Interval

10 -20

20 -30

30 -40

40 -50

50 - 60

Frequency

3

9

6

7

5
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[ UNIT 14: PROBABILITY }

ﬁearning Points: \

% Random Experiment

% Equally likely outcomes of an experiment
Definition of Probability — Probability formula
Sure Event and Impossible Event

X3

8

X3

8

X3

8

The elementary evens of an experiment
The relationship between the probability of an event P(E) and the probability of
complementary event P(E)

\ % Probability in daily life situations. /

Number of questions Easy Average Difficult

64 14 39 11

X3

8

I. Four alternatives are given for each of the following questions / incomplete statements.
Choose the correct alternative and write the complete answer along with its letter of

alphabet. (1 Mark)

1. 1. The probability of a sure event is, (June 2017, April 2024, Easy)
Al B)O C)-1 D)15

2. The probability of an impossible event is, (April 2020, Easy)
Al B)O C)-1 D)15

3. Inan experiment of tossing a coin, the number of all possible outcomes is, (Easy)
Al B)2 C)3 D)4

4. In an experiment of tossing two coins, the number of all possible outcomes is, (Easy)
A) 2 B) 3 C)4 D)5

5. Adieis thrown once. The number of all possible outcomes is, (Average)
A) 12 B)24 C)36 D)6

6. Which of the following cannot be the probability of an event?
A2 B)-1.5 C) 15% D) 0.7 (Easy)

7. Which of the following can be the probability of an event? (May-2025Easy)
A) B) 1.5 Cr D) -5

102




8. A die numbered from 1 to 6 is thrown once. The probability of getting an odd number on
the top is, [April-2016, Average]

A)Z B)

[N N
O
-
alN
O
~
o[

9. The probability of an event 'E' is 0.05, then the probability of ‘not E"is, [March —2019
Average]
A) 0.59 B) 0.95 01 D)1.05

10. The letters of English alphabet are written on cards without any repetition and are put

inside a box. A card is randomly drawn from the box. The probability of getting an vowel

is, [Average]
3 5 1 2
A)e B, Che Dy
11. If the probability of an event ‘E' P(E) = 0.75 then the value of P(E) is, [March-
2023Average]
A) 2.5 B) 0.25 C) 0.025 D) 0.75
12. A die is thrown twice. The number of all possible outcomes s, [Average]
A) 12 B)24 C)36 D)6

13. The probability of winning a game is Z’ then the probability of losing the same game is,
[Sept-2023,Average]
1 3 1 1
A) 3 B); C) D);
14. The probability of getting a square number of the top when the die is thrown once is,
[ Average]
2 6 5 8
A) = B) 5 O3 D)y
15. There are 28 bulbs in a box. 7 bulbs are defective among them. The probability of getting
a non-defective bulb when a bulb is drawn randomly from the box is, [Difficult]
7 21 27 28
A)s B)>s C)s D)=
16. There are 3 red, 4 white and 5 blue balls. A ball is drawn at random from the bag. The
probability of getting a white ball is, [Average]

3 4 4 8
As B); 05 D)

17. A and B are two friends. The probability that their birthday falls on the same day is,
[Difficult]

364 1
A) P B)% 01 D)0
18. If P(E) is the probability of an event then the correct statement is, [Easy]
A)0O<P(E)<1 B)O<P(E)<1
C)0<P(E)YI] DO<P(E)<1
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19.

20.

21.

22.

23.

24.

25.

26.

Two dice are thrown simultaneously. The probability that the sum of the numbers

appearing on the top of the faces is greater than 12 is, [Difficult]

Ay B) - C)1 D)

A die is rolled once. The probability of getting an even number on the top is, [Average]

A) < B); C)05 D)2

A die is rolled once. The probability of getting a prime number on the top is, [Average]

A B); ©; Dx

The probability of winning a game is 0.3, then the probability of losing the same game is,
[ Model QP-2017, Average]

A)0.1 B)0.3 C)0.7 D)1.3
The sum of all the elementary events of a random experiment is,

[ Model QP 2024, Preparatory QP 2025,Model QP-2025, May-2025, Easy]
A0 B): C)1 D) -1

If the probability of a student scoring 100% in Mathematics examination is %, then the

probability of the student not scoring100% in the same subject is, [Average]

A) g B)§ C) i D) §

The possible outcome of a random experiment is either win or loss. If the probability of
winning is twice the probability of losing, then the probability of winning in the
experiment is, [Difficult]

A); B): C)1 D) 2

The probability of getting 53 Fridays or 53 Saturdays in a leap year is, [Difficult]

A); B): C)2 D) 1

Il. Answer the following questions. (1 Mark)

27.

28.
29.

30.

31.
32.

Find the probability of selecting a vowel from the word ‘'TRIANGLE' [ Average]

Write the value of P(E) + P(E) with reference to probability.[ Model QP-2025, Easy]
If P (E) =0.05, then find P(E). [March-2019, Easy ]

If the probability of raining at a specific time on a day is 0.75, then what is the probability
of not raining on the same time? [Model QP-2023, Average]

If P(A)=§ , then find the value of P(4) [Sept-2020, Average]
If the probability of an event ‘B’ is P(B)=0.65 then find the value of P(B) [Average]
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33.
34.
35.

36.

37.

38.

39.

40.

41.

42.

Find the probability of getting the number 6 on the top, when a die is thrown once. [Easy]
A fair coin is tossed once. Find the probability of getting a head.  [April-2017, Easy]

If the probability of winning a game is 0.8, then find the probability of losing the same
game. [ March-2019,Easy ]

If P(A)=80% then prove that the probability of not'A’ i .[Model QP-2024, Difficult]

A fair coin is tossed twice. What is the number of all possible outcomes? [Easy]
Answer the following questions. (2 Marks)

A coin is tossed once. Find the probability of getting i) one head only ii) at least one head

on the top. [Difficult]

Find the probability of getting a number between 2 and 6, when a die is rolled once.
[Average]

Two dice are rolled simultaneously. Find the probability that the sum of the two numbers
on the top is 5. (Average)
A die numbered from 1 to 6 is rolled twice. Find the probability that the sum of the two

numbers on the top is 10. [ April-2019, Average]
Two numbered from 1 to 6 are rolled once. Find the probability that the sum of the two
numbers on the top is more than 7. [ Average]

43. The probability of an event ‘A’ is P(A) and P(A) : P(A)=1:2. Find the value of P(A)

44,

45.

46.

[Difficult]
A game of chance consists of spinning an arrow which comes to rest

pointing at one of the numbers 1, 2, 3, 4, 5, 6, 7, 8 and these are equally ﬂp‘
likely outcomes. Find the probability that it will point at an even number. de

[Sept-2020, Average]
A box contains cards numbered from 2 to 25 and is well-shuffled. A card is drawn at random.
Find the probability that the card drawn is i) an even number ii) a perfect square.
[Average]
A bag contains 6 red, 5 blue and 4 green balls. A ball is drawn at random from the bag.
Find the probability that the ball drawn is i) not green ii) red [Average]

47. There are 36 mangoes in a basket. i th of the mangoes are rotten and others are good.

Find the probability of getting a good mango when one mango is drawn randomly from
the basket. [ April 2024 , Average]
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48.

49.

50.

51.

52.

53.

54.

55.

56.

S7.

‘A’ is a random experiment. If P(A) : P(A)= 5: 11, then find P(A) and P(A)
[Average]

There are 500 watches in a box. 50 watches among them are defective. A watch is drawn
at random from the box. Find the probability that the watch drawn is defective.
[April-2018, Easy]

A die whose faces are numbered from 1 to 6 is rolled once. Find the probability of getting
a prime number or the multiple of 5 on the top. [Average]

Two dice whose faces are numbered from 1 to 6 are rolled once. Find the probability that
the sum of the numbers on their top is 6. [June 2018:Average]

A fair coin is tossed twice. Find the probability of getting i) two heads ii) tail in particular
[March-2019:Average]

A die whose faces are numbered from 1 to 6 is rolled once. Find the probability of getting
a) an even number b) a perfect square number [April 2020:Average]

The faces of a die are marked with letters A, B, C, D, E, | from English alphabet. Find the
probability of getting a vowel on the top when the die is rolled once. [September
2020:Average]

There are 6 blue and some red marbles in a box. The probability of drawing a blue marble
is %- Find the number of red marbles in the box and also find the probability of taking out

a red marble. [May 2025:Difficult]

The six faces of a die show the given numbers: 1, 2, 3, 4, 1, 5. This die is rolled once. Find
the probability of getting a perfect square number. [May 2025:Average]

There are 20 discs in a box which are numbered from 1 to 20. Find the probability of
getting a perfect cube number when a disc is drawn at random from the box. [Average]

IV. Answer the following questions. (3 Marks)

58.

59.

60.

61.

62.

63.

When a die is rolled once, find the probability of getting a number on the top that is i)
greater than 2 ii) less than or equal to 2 iii) not greater than 2 [Average]

Two coins are tossed simultaneously. Find the probability of getting a) at least one head
b) both heads ¢) no head [Average]

A bag contains cards numbered from 5 to 30. A card is drawn at random from the bag.
Find the probability that the card drawn is a) a multiple of 2 and 3 b) a square number c) a
multiple of 3 [Average]
There are 3 red balls, 5 white balls and 8 blue balls. A ball is drawn at random from the
bag. Find the probability that the ball drawn is a) a red ball b) not a white ball [April-2020,
Average]

A box contains 20 cards numbered from 1 to 20. One card is drawn randomly from the
box. Find the probability of getting a card bearing i) a perfect square number ii) a number
which is divisible by both 2 and 3. [March-2025:Difficult]

A bag contains white, black and red balls only. A ball is taken out at random from the bag.
The probability of taking out white ball is % and the probability of taking out black ball is
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é. Find the probability of taking out the red ball. If the bag contains 20 black balls, find the

[Difficult]
64. The following table shows the marks obtained by 50 students for 100 marks.

total number of balls in the bag.

Marks

0-34

35-50

51-70

71-90

91-100

Number of students

8

9

14

11

8

Find the probability of a student scoring i) less than 34 ii) between 71-90 iii) more

than 90
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MODEL ANSWERS
UNIT:1 REAL NUMBERS
I. Multiple Choice Questions

1. B) irrational number
2. A) irrational number
3. A5

4.C)9

5. B) V4

6. A) irrational number
7. B) composite number
8.B) 13,7

9.C)4

10. C) Prime numbers
11. D) 23x31x5!

12. A) 2,35

13.D) 6

14.A) 1

15.B) 1

16.C) 1 A) 60

17.B) axb

18.B0 2

19. (C) (axh)

20. (A) 60

21. (A) 2x5

22. B) x y?

23.(C)4

24.(B)1

25.B) 2

26. C) 300

27.C) 6p

28. B) 1000.

I1. ONE MARKS QUESTIONS

29). 2140
2|70
5|35
717

140 =2 x 2 x5 x 7 = 22x5x7

30. Every composite number can be expressed as a product of primes and this factorization is unique
except for the order in which the prime factors occur.
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3l. HxL=AxB
L:(AXB)

H
_24%36

2
LCM =72

32. 2|96
2|48
2|24
2|12
2|6
3|3
96=2"x3

33. 156 = 2° x 3 x13

34. 2200
2100
2|50
5|25
5|5

200= 2M x 5"
200 = 23 x 572
m=3,n=2

35. 224
2012
2l6
313
|1
24= 23x3,

2|36
2|18
319
313
Il
24=23x3, 36 =22x3
HCF (24, 36) = 12

36. 21

37.x=2& y=5, Therefore x+y=7
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1. TWO MARKS QUESTIONS:

38 HxL=AxB
L:(Axm

H
_ 306X657

9
LCM = 22338

39 7x11x13+13
=13(7 x 11 + 1)
=13x78
~ 7 x11x 13+ 13 is composite number

40, HxL=AxB
H=(AxB)/L
= (91 x 26) /182
= 2366 /182
HCF =13

41. A Number which can be expressed as two or more its factors is know as composite number .
composite number 24 = 2x2x2x3

42.
2438
3] 219
73|73

438 = 2x3x73

2| 606
3303
101] 101

606 = 2x3x101
HCF=2x3=6
43. Let as assume, v/3 + 5 is a rational numbers
V3+5=2 (aandbare co-prime, b#0)
V3=2-5
\/— - a-5b

b
V3 is a rational number ,

a—-5b . .
— isa rational

but v/3 is not a rational number

this gives as contraduction

our assumption that 5 ++/3 isa rational number is wrong
V3 + 5 is an irrational number
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44. Let as assume +/5 — 7 is a rational numbers
V3 - =bi (aand b are co-prime, b#0)
V3=o+7

\/3 — a+7b

b

/5 is a rational number = a;—w is rational. but+/5 is not a rational number
our assumption that /5 — 7 is a rational number is wrong
V5 — 7 isanirrational number
45, Let as assume 2 ++/5 is a rational numbers
2++/3 =§ (aand b are co-prime, b#0)
V3=5-2

\/— _a-2b

b

. . —-2b , . .
/5 is a rational number aT is rational but /3 is not a rational number

our assumption that 2 ++/5 is a rational number is wrong
2 ++/5 is an irrational numbers

46.Let as assume 6 ++/2 is a rational numbers
6++2 =§ (a and b are co-prime, b#0)
V2=2-6

\/— _ a-6b

b

. . —-6b , . .
V2 is a rational number % is rational but+/2 isnot arational number

our assumption that 6+ +/2 isa rational number is wrong
6+ /2 is an irrational numbers

47.Let as assume 5 - v/3 is a rational numbers

5-v3 =bi (a and b are co-prime, b#0)

. . 5h—a . , . .
V3 is a rational number Ta is rational but+v/3 is not a rational number

our assumption that 5-+/3 is a rational number is wrong
5-+/3 is an irrational numbers

48. Let as assume 3 + 2+/3 is a rational numbers
3+2V/5= bi (a and b are co-prime, b#0)

2v5=2-3
_a-3b
V5= 2b

. . -3b . , . .
v/5 is a rational number % is rational but+/3 is not a rational number

our assumption that 3 + 2v/5 is a rational number is wrong
3+ 2+/5 is an irrational numbers
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49. Let as assume 2v/3 — 4 is a rational numbers
N3-4 :bi (aand b are co-prime, b#0)

2V3=+4
_ a+4b
V5= 2b

) ) +4b | ) . .
/5 is a rational number % is rational but+/5 is not a rational number

our assumption that 2v/3 — 4 isa rational number is wrong
2+/3 — 4 isan irrational numbers
50.. They meet again at the time by their value of the LCM
18 = 2 X 3 x 3=2x32

12 =2 Xx2x%x3=22x%x3
LCM L=22x 32= 36
LCM L= 4x 9= 36

Therefore, They meet again after 36 minutes at the initial point

51. 240
2|20
2|10
5|5
|1
Lx=2,y=3& z=5

52. 3|147
7149
717
I
147 = 3 x72

2|56
2|28
2|14
7|7
|1
56 = 23x7 HCF(147,56) is 7
Maximum length of the rod = 7m. This rod is to use 21 times to measure the field

53.  2/420
2210
3|105
5(35
77
|1
420 = 22x3%x5x7
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2|130
5/65
13113
it

130 = 2x5x13
HCF(420,130) = 10
No. of barfis in each stack = 10

IV. THREE MARKS QUESTIONS

54. Let as assume that +/2 is a rational numbers
V2 =b3 (a and b are co-prime, b#0)
2
2=5
2b? = a?
a? divisible by 2, then a is also divisible by 2

‘a’ have 2 as common factor
We can writeup a =2k

a? = 4k?
2b? = 4Kk?
b? = 2k?

b? divisible by 2 then b is also divisible by 2
‘b’ have 2 as common factor
a and b have at least 2 as a common factor
but this contradicts the fact that a and b are co-prime

this contradiction has arisen because of our incorrect assumption that v/2
V2 is a ir rational number

55. Let as assume that /3 is a rational numbers
a

V3 = - (aand b are co-prime, b # 0 )
2

3=5
3b? = a?

a? divisible by 3,, then a is also divisible by 3
‘a’ have 3 as common factor

We can writeup a =3k

a® = 9k?
3b? = 9k?
b2 = 3k?

b? divisible by 3 then b is also divisible by 3
‘b’ have 3 as common factor
a and b have at least 3 as a common factor
but this contradicts the fact that a and b are co-prime

this contradiction has arisen because of our incorrect assumption that v3
V3 is airrational number
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56. Let as assume that /3 is a rational numbers

V3 = (aandb are co-prime, b#0)
2

5=
5b? = a2

a? divisible by 5,, then a is also divisible by 5
‘a’ have 5 as common factor
We can writeup a =5k
a? = 25k?
5b? = 25k?
b? = 5k?

b? divisible by 5 then b is also divisible by 5
‘b’ have 5 as common factor

a and b have at least 5 as a common factor
but this contradicts the fact that a and b are co-prime
this contradiction has arisen because of our incorrect assumption that v/5
V5 isairrational number

5. |2 [510 5 T92
3 |255 > 146
5 |8 23| 23
17 | 17 1
1
510 = 2x3x5x17 92 = 2x2x23

HCF of (510,92) =2
LCM of (510,92) = 2°x3x5x17x23
LCM = 23460
HxL=AxB
2x23460 = 510 x92
46920 = 46920
LCM x HCF = Product of two integers

58.  336=2x2x2x2x3x7
54=2x3x3x3
LCM of (336,54)=2x3x2x2x2x7x3x3=3024
HCF of (336,54)=2x3=6
LCM x HCF= A x B
336 x 54 = 3024 x 6
18144 = 18144
LHS = RHS
59. 26=2x 13
91=7x13
HCF of (26, 91) = 13
LCM of (26,91)=2x7x 13 =182
HCFx LCM=Ax B
13 x 182 = 26 x 91
2366 = 2366 LHS = RHS
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60.

3 135 3 [75 2 |20
3 |45 5 |25 2 |10
3 15 5 |5 515
5 5 1 1
1
510 = 3x3%x3x5 75 = 3x5x5 20 = 2x2x5

HCF of (135,75) =15
LCM of (15,20) = 2x2x5x3x5
LCM = 60

61. 12, and 21
12=2x2x3
15=3x5
21=3x7
HCF of (12,15,21)=3
LCMof (12,15,21) =3 x2x2x5x7 =420

62. 6=2x3
72 = 2% 2%x2x3%3
120 = 2x 2x2x3x5
HCF of (6, 72, 120) = 3x2 =6
LCM of (6, 72,120) = 2?x3?x5 =360

63. 2/616
2/308
2|154
777
11/11
11 616 = 23x7x11

2|32
2|16
2|8
2|4
2|2
|1 32=2°
HCF (616,32) = 8
Maximum number of column in which they march = 8
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Unit : 02 POLINOMIALS

l. Multiple choice questions :
1) A3
2) B)1
3) O3
4) D)2
5 C)3
6) C)2
7) A)20
8) B)3
9) B)3
10)C)3
11) C)4
12) A) x> +2x + 8
13)C) 2
14) C)-2 and -4
15) C)§
16) B) ‘:b
17) A) 2
18) B) =
19) D) p(X) =x2-4x +5

20) B) 2
21) D) -3 and 2

1. ONE MARKS QUESTIONS:
22) 3
23) 4
24) 3
25) 4
26) 3
27) 3
28) 4
29) 3
30) 4
31)5
32) Product of zeros = 12—0 =5
33)7
34) 6
35) x* + 3x + 2
36) p(x) = x * -3,
P(x)=0, X=-v3 &x=++/3

37) P(x) =0,
x?-25=0
x? =25

x=-5 & x=+5
38) P(1)=2(1)*+3(1)%-11(1) + 6
=2+3-11+6
=0
39)C)-2 and -4
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. TWO MARKS QUESTIONS:
40) Linear polynomials = bx +c
Quadratic polynomials = ax®+ bx +c
41) p(x) = 6x% - 7x -3
p(X) = 6x% - 9X + 2x — 3
p(x) =3x (2x -3) + 1(2 x-3)
pP(x) =(2x-3) Bx +1)
2x-3=0 or 3x+1=0
3 -1

S oor x ==
2 3

X =
42) p(x) =4x*-4x-3
p(X) = 4x% - 6X + 2x — 3
p(x) = 2x (2x -3) + 1(2x - 3)
p(x) =(2x - 3) (2x + 1)
2x-3=0 or 2x+1=0
-1

3
X == or X = —
2 2

43) a+p=—== 5 b=3a -(1)
axB::%=§=2-+c=2a - (2)
add (1) and (2)
b+c=5a
44)  Sum of polynomials = o + [3=_7b = _le =4
Product of polynomials=ax 3 = % =LB=pg

az+p’=(a+p)*-2(axp)
= 4-2(5)
=16-10=6

45) P(x) = x*+ 3x + 1
Sum of polynomials = a + = %b =-3
Product of polynomials=ax = % =1

a B axpP 1

46) P(x)=x2+3x+1
a=1,b=3,c=1
Sum of polynomials = a + = %bz -3
Product of polynomials=a x = % =1
a’f+pPa=ap(a+P=1(-3)=-3

47) P(x)=2x?—6x +k
a and B are zeros of P(x),
Fromdata =2«
Sum of polynomials = a + |3=_7b
-9
1

at+t2a=
3a=6
a=2
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Product of polynomials =a x p = %
a(2a)="
2a’=k
2 (272 =k

48) P(x) = ax® +bx —4
Sum of polynomials = o+ B:‘;b =
Product of polynomials=ax 3 =

- Product of polynomials = % =-1

=

=-1

a|®

Sum of polynomials = %b =

49) p(x)=x*-5x+6
P(X) =X* -6X+X—6
p(x) =x (X -6) + 1( X — 6)
p(X) = (x - 6) (x + 1)
Xx-6=0andx+1=0
X =6 and x =-1

50) o=V3 p=—V3
a+B=v3+(—V3)=v3 -V3 =0
axP=v3 (—V/3)=-v/9=-3
p(x) =x>-0x-3
p(x) =x*> — 3

Iv. THREE MARKS QUESTIONS:
51) p(X)=x*-2x-8

P(X) =X? - 4x + 2x — 8
p(X) =X (X -4) + 2( x—4)
p(x) = (x-4) (x+2)

x-4=0andx+2=0
X =4 and X =-2
Sum of polynomials = o+ = %b =-(-2)=2

() +(2)=2

Product of polynomials=a x = % =-8
(4) (-2)=-8

52) p(X)=x®+7x+10
p(x) =% +5x + 2x + 10
p(x) =x (X +5) +2(x+5)
p(X) = (x +5) (x +2)
Xx+5=0andx+2=0
Xx=-5 and x=-2

Sum of polynomials = o + = _Tb -7
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(-5 +(-2)=-7
Product of polynomials = o x p = % =10

(-5)(-2) = 10
53) Sum of polynomials = a + Bz%b -3
Product of polynomials=ax 3= o= 2
expected polynomial p(x) = x>~ (a+p)x + o
P(X) = X*— (-3)x +2
P(X) = x>+ 3x + 2
px) =0
x> +3x+2=0
X2+ 2X+x+2=0
X(xX+2)+1(x+2)=0
(x+1) (x+2)=0
x+1=0andx+2=0
x=-1 and x=-2
~ zeros o =-1and B=-2

[o

54) Sum of polynomials = a + B:%b -7

Product of polynomials=ax 3 = —= 12
Expected polynomial p(x) = x*— (o + B)x + a
p(x) = X2 — (7)x + 12
p(x) = X2- 7x + 12
zeros of polynomials p(x) =0
x?-7x+12=0
X2 -4x-3x+12=0
X(X-4)-3(x-4)=0
(x-4) (x-3)=0
x-4=0andx-3=0
x=4 and x=3
~zeroso=4 and p=3

| a

V. FOUR MARKS QUESTIONS:
55) a=-1 pB=4
atp=-1+4=3
axB=(1)4=-4
p(x) =x*-3x—4
zeros of polynomials p(x) =0
X2 -4x+x—-4 =0
X(x-4)+1(x-4)=0
(x+1)(x-4)=0
x+l=0andx-4=0
x=-1andx= 4

VI. FIVE MARKS QUESTIONS:
56) a=-1 p=4
at+pPp=-1+4=3
axp=(-1)4=-4
p(x) =x*-3x—4
zeros of polynomials p(x) =0
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X2 -4x+x—4 =0

X (x-4)+1(x-4)=0
(x+1)(x-4)=0

Xx+l=0andx-4=0
x=-landx= 4

Unit : 03 PAIR OF LINIEAR EQUATIONS WITH TWO VARIABLES

I. Multiple Choice Questions :

1)

2)
3)
4)

5)
6)
7)
8)
9)
10)
11)
12)

13)
14)

15)
16)

pa_h o
a2 b2 C2
A) i +* E
a, b
B) equations have unique solution
A) i +* E
b,

D) Co-incident lines

C) Parallel lines

C) A unique solution

A) Intersecting lines

B) parallel lines

B) parallel lines

B) Parallel lines

C)6
15

B =

) 4

B) 2x+3y=9

4x+6y=18
B) If the lines are perpendicular to each other, there is no solution
A) x=5, y=2

I1. One mark questions

17) aix+b1y+c1=0 and axx+byy+c,=0
18) No solution

19) unique solution

20) Many solutions

21) 2(1+b)

22) (2x+1) +y

23) a=3, b=6

24) p=4

25) Equations have unique solution
26) Co-incident lines

27) One solution

28) One solution

29) One solution
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I11. Two mark questions
30) 2x+y=10,

x=4
substiyute the value of x in equation (1)
2x+y=10
2(4)+y=10
8+y=10
y=10-8
y=2

31) 3x-y=15,
2X-y=5

x=4
substitute the value of x in equation (1)
3x+y=15
3(4)+y=15
12+y=15
y=15-12
y=3

32) 2x+y=8
X-y=1

x=3
substitute the value of x in equation (1)
2X+y=8
2(3)+y=8
6+y=8
y=8-6
y=2
=1

33) x+y=14 ----- @
X-y=4 ----- (2)

x+y=14

y=14 - x

substitute the value of y in equation (2)
X-y=4
X-(14-x)=4
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X-14+x=4
2x = 4+14
2x =18
x=9
substitute the value of x in equation (1)
x+y=14
O+y =14
y =14-9
y=5

34) x+2y=8 ----- 1)
X-y= -1 ----- 2

X+2y=8
X=8-2y
substitute the value of x in equation (2)
x—-y=-1
(8-2y) —y = -1
8-2y-y=-1
8 -3y = -1
-3y =-1-8
-3y =-9
y=3
substitute the value of y in equation (1)
X+2y=8
x+2 (3) =8
X =8-6
X=2

35) 2x +y =8

x=3
substitute the value of x in equation (1)
2X+y=8
2(3)+ty =8
6+y=8
y=8-6
y=2
36) Letthe numbersbex &y
x+y =10
X-y =2

X=6
substitute the value of x in equation (1)
x+y 10
6+y =10
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37)  Let the numbers be x&y
X+y =15 & x+1 =y

x+y=15

Xy =-1

2x =14

X=7

substitute the value of x in equation (1)

X+y =15

7+y =15

y = 15-7

y=8

38) Multiply eqn (1) by 1 and egn (2) by 2
(3x+2y=5)1
x-y =12
3Xx+2y=15
2X -2y=2
5x =7
X =7
X=7/5
(3x+2y=5)1
x-y =13
3x+2y =5
3x-3y =3

39) Multiply egn (1) by 5 and egn (2) by 2
(2x+5y = 7)5
(5x+2y = 7)2
10x + 25y =35
10x+4y =14
ONOENC)

x=1
substitute the value of x in equation (1)
2x+5y =7
2(1) +5y =7
2+5y=7
S5y=7-2
S5y=5
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y=1
IV. Three mark questions
40) Let the fraction be x/y
According to the equation

X+3 9

y+2 11

11x+22 = 9y+18
1Ix-9y=-4  -—---memme- (1)

X+3 5
y+3 6
6x+18=5y=15
6x-5y=15-18
6X+5y=-3 = - 2
From equation (1) & (2)
(11x-9y=-4) 5
(6x+5y=-3) 9
55x - 45y = -20
54x - 45y = -27
0 & ®)
x=7
Substitute value of x in equation
11x -9y =-4
11(7) - 9y=-4
77-9y=-4
Oy =-4-77
-9y =-81
9y =81
y=9
x=7, y=9

The required fraction is “/s.

41) From given
x+10 = 2(y+10)
x+10 = 2y=20
X-2y =10 e @
From given
x-10 = 6(y-10)
x-10 = 6y — 60
X-6y = -60+10
X-6y =-50  -mememeee- (32)

subtract equation (2) from equation (1)
x-2y=10
X-6y=-50
G & ¢
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y=15
Substitute value of y in equation (1)

x-2y=10
x-2(15)=10
x-30=10
x=10+30
x=40

Present age of x is 40

Present age of y is 15

42) Let speed of boat is still water = x km/hr
Speed of current =y km/hr

Now speed of Ritu during down
Stream = (x+y) km/hr
Upstream = (x-y) km/hr
As per the questions given

2(x+y)=20
X+y=10 - (1)
2(x-y)=4
X-Yy=2 --m-mee- 2
adding equation (1) and (2)
x+y=10
X-y=2

X=6
putting the value of x in equation (1)
x+y=10
6+y=10

y=10-6

y=4

Speed of Ritu in still water 6 km/hr
Speed of current = 4 km/hr

43) Let in comes and expenditure of persons be x & y
Income — expenditure = saving
(9x-4y = 2000) 3
(7x-3y) = 2000) 4

27x - 12y = 6000
28x — 12y = 8000
-1x =-2000
X = 2000
putting the value of x in equation (1)
9x-4y=2000
9(2000)- 4y = 2000
18000 — 4y = 2000
-4y = - 16000
y = 4000
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* Now we can find monthly income.
Income of first person = 9x
=9 (2000)
= 18000

Income of second person =7 (2000)
= 14000
44) Let age of Abe =x

Sonagebe =y

According to question after five year
x+y = 3(y+5)
x+y = 3y+15
x-3y = 15-5
x-3y=10 - Q)

Five years age their ages be
X-y = 7(y-5)
x-5=7y-35
X-7y = -35+5
X-7y=-30 - 2

Subtract equation (2) from (1)
x-3y =10
x-7y =-30
ORI GC))

y=10
substitute value of y in equation (1)
x-3y =10
x-3(10) =10
x-30 =10
X =40
* Present age of A is 40 years
* Present age of his son is 10 years.
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V. Four mark questions

45) ‘: i 2’.:\“--;12-0
2X+ty =6 i /
X [ o0 | 3 N
" A
Y 6 0 il é}
<§// \ (2.2)
2x-y = -2 L (Lol b \gao, L
S T SEEEEEES HRERNEAR N,
Y 2 0 i e T
.
5 X=1
46)  x+2y =6 E ‘
X 0 3
Y 3 0
(xy) | 03) | (60)
Xty =2
X 0 2
Y 2 0
xy) | 05 | (50
scale
x-axis, 1cm=1

y-axis, 1cm=1




47) 2x+y =8
X 0 4
Y 8 0
(xy) | (0.8 | (40
xX-y=1
X 0 1
Y -1 0
(X!y) (0!_1) (1’0)

scale
x-axis, 1cm=1
y-axis, 1cm=1




y=2

X=3

=6

X+2y

48)

=5

Xty

..h'*




y=1

X=4

=6

X+3y

49)

2x-3y =12




x=6 y=0
50) 2x+y =6
X 0 1 2
Y 6 4 2
2X-y =2
X 0 1 2
Y -2 0 2
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MY

Ll
IR
2L 2

:

A

6 2 1
—4
51) 2x-y =7
y =2x -7
X 3 5
Y -1 3
X-y =2
y =X -2
[ X T 3 5 |

Y-3
v

e //
)
/

- 4 & q’,‘:‘

=3

2 \v
— 1
0
2 3
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7 Beale

xaxis lem = 1 unit
6% yaxis 1 cm = 1 unit
X ]
4
- R T P R

hv

I. Multiple Choice Questions :
1. B) ax?+bx+c=0

2. D) x2+3x+4=0
3.C)x2—5x+6=0

4.D) -6

Unit — 04 QUADRATIC EQUATIONS
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5. B) Quadratic equation
6.D)2x2 —3x+5=0

7. D) x (x+1)=30

8 A) b? — 4ac

9.A)0

10. B) Real and Equal

11. A) it ha two equal real roots
12A)9

13..D) b? — 4ac> 0

14 B) 3,-2
15¢) 3
16.C) -7

1. One Mark Questions

17. x(2+x)=3
2x+x%>= 3
2x+x%-3=0

x+1 1
18.===

X(x+1) =2
X*4X =2
x?+x-2=0

19. px? +gx-r=0
A =b? — 4ac
A = q*+4pr

20. 2x* —4x+3=0
A =b? — 4ac
A=(-4—-4x2x3
A=16-4 A=-8

21. (x+4)(x+3)=0
(x+3)=0
X=-3

22. x=1,x=-3

23. x2-5x+1=0
A =b? — 4ac
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A = (-5)*-4x1x1
A=25-4
A=21

24. x? 0

— 9 —
x%=9
Xx=3
Roots are Real and Distinct
25.2m?>=2-m

2m? +m-2=0

26. . x> —x=0
X(x-1) =0
x=0, x=1

27. X(x+2) =0
x=0, x+2=0
x=0, X= -2

_ —b+Vb?-4ac
28. x = o

29. x (x+1)=306

I11. Two Marks Questions

30. x2+7x+12=0
x2+4x+3x+12=0
x(x+4)+3(x+4)=0
x+4)(x+3)=0
x+4)=0,(x+3)=0
x= -4, x=-3

3. x2+4x—-60=0
x2+10x —6x —60 =0
x(x+10) —6(x+10)=0
(x+10)(x—6)=0
(x+10)=0, (x—6)=0
Xx=-10 , x=6

32. x243x+2=0
X>+1x+2x+2=0
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x(x+1D+2(x+1)=0

x+Dx+2)=0

x+1) =0, x+2)=0
Xx=-1, x=-2

33.2x2+x—-6=0
2x> +4x—3x—-6=0
2x(x+2)—3(x+2)=0
(x+2)2x—-3)=0
(x+2)=0, 2x—3)=0
3

X=-2,X==
2

34. x2+8x+12=0
X’ +6x+2x+12=0
x(x+6)+2(x+6)=0
x+6)(x+2)=0
(x+6)=0, (x+2)=0
X=-6 , X=-2
35. 2x2 —-5x+3=0
a=2 , b=-5, ¢c=3
A =Db%—4ac
A = (-5)? — 4x2x3
A=25-24=1>0
Roots are real and distinct

36. 4x2 —4x+1=0
a=4 , b=-4, c=1
A =b%*-4ac
A = (-4)? — 4x4x1
A=16-16=0

Roots are real and equal

37.2x2 —6x+3=0
a=2 , b=-6, ¢c=3
A =b?—4ac
A = (-6)* — 4x2x3
A=36-24=12>0
Roots are real and distinct

38. x2+4x+4=0
a=1 , b=4, c=4
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A =Db*—4ac
A = (4)? — 4x1x4
A=16-16=0
Roots are real and equal
39.2x2 —-5x—-1=0
a=2 , b=-5, c=-1
A =Db*—4ac
A = (-5)? — 4x2x-1
A=25+8=33>0
Roots are real and distinct

40. x> +ax—4=0
a=1 , b=a, c=-4
A =Db*—4ac
A = (a)° — 4x1x-4
A=a®?+16 >0
Roots are real and distinct

41. kx> +6x+1=0
a=k , b=6, c=1
A=b*-4ac=0
A= (6)*—4xkx1=0
36-4k=0
4k = 36
k=9

42. x> +bx+9=0

a=1 , b=b, c=9
b?—4ac =0
(b)?> —4x1x9=0
b2—-36=0
b? =36
b=+36
b=16

Quadratic Equation x° — 6x + 9 =0

43. 2x* +kx+3=0
a=2 , b=k, c=3

b?—4ac=0
(K)>—4x2x3=0
k?-24=0
k?=24
k=24
k=vV4x6
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k=+2/6

44, x> + 4x+5=0
a=1 , b=4, ¢c=5
A =b*—4ac
A = (4)* — 4x1x5
A=16-20 =-4<0
No Real roots

45.3x2 = 5x+2=0

3x2 —3x—2x+2=0
3x(x—1)—-2(x—1)=0
x—1)Bx—-2)=0
x—1)=0, Bx—2)=0

2
XxX=1, x==
3

IV. Three Marks Questions

46. Length of the first side of the square be x mts.
Length of the second side of the square be y mts

Area of the first square x? & area of second square be y?
Perimeter of the first square 4x and perimeter of the second square is 4y
4x — 4y =64
x-y =16
X = (y+16).....(1)
x% +y? =640
(y+ 16)% +y2 =640
y? + 32y +256 +y?% = 640
2y?+32y-384=0
y2+16y-192=0
y? +24y-8y-192=0
y(y +24) —-8(y+24)=0
y+2)(y-8)=0
y+24)=0, (y—-8)=0
y=-24 ,y=8
Length of the second side of the square y = 8 mts
Length of the first side of the square be x = 8+16 = 24 mts

47. Let the two consecutive odd integers be x and x+2

x%+ (x +2)% =290
x% +x? +4x +4 =290
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2x?% +4x-286 =0
x% +2x-143=0
x? +13x-11x-143 =0
X(x+13)-11(x+13) =0
(x+13)(x-11)=0
x+13=0, x-11=0
x=-13, x=11
Two consecutive odd integers are 11 & 13

48. Present age of mother be x years and present age of son be y years
X = 2y?
Age of mother after 8 years (x+8) years and that of son is (y+8) years
x+8 = 3(y+8) + 4
2y? +8 = 3y+24 +4
2y? +8 = 3y+28
2y?—3y-20=0
2y? -8y +5y -20 =0
2y(y-4) +5(y-4) =0
(y-4)(2y+5) =0
y-4=0, 2y +5=0
=5
y=4y=+
Present age of mother x = 32 years
Present age of son y =4 years

49. Let Base = x cm, Altitude = (x —5) cm

2% X % (x-5) =150
x?% -5x-300=0
x? -20x+15x-300 = 0
X(x-20) +15(x-20) =0
(x-20)(x+15) =0
x-20=0, x+15=0
x=20,x=-15
base = x =20 cm
Altitude= (x-5) = 20-5 =15 cm

50. Let two consecutive even positive integers be x and (x + 2)

x2+ (x+2)% =164
x? +x? +4x +4 =164
2x? +4x-160=0
x? +2x-80=0
x? +10x-8x-80 =0
X(x+10)-8(x+10) =0
(x+10)(x-8) =0
Xx+10=0, x-8=0
Xx=-10, x=8
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Two consecutive even positive integers 8 & 10
51. Let the numbers be x and y
x+y =27
y =27-X
X(27-x) = 182
27x -x% =182
x? -27x+182=0
x? -14x-13x+182 =0
X(x-14) -13(x-14) =0
(x-14)(x-13) =0
x-14=0, x-13=0
x=14, x=13
The numbers are 14 & 13

52. Let Base =xcm, height = (x—7) cm
x2+(x—7)%=132
x% +x? -14x +49 =169
2x?% -14x+49-169 =0
x%-7x-60=0
x% -12x+5x-60=0
X(x-12)+5(x-12) = 0
(x-12)(x+5) =0
x-12=0, x+5=0
x=12, x=-5
base=x=12cm & height=(x-7)=12-7=5cm
53.
No. of books Cost of each book (in Rs.)
X 60
x
x+5 60
x+5
60 60
x x5
60(x+5)—60x _
x(x+50
60x+300—-60x
T xZisx
300
X2+5x
x? +5x= 300
x? +5x-300=0

x? +20x-15x-300= 0
X(x+20)-15(x+20) =0
(x+20)(x-15) =0
x+20=0, x-15=0
x=-20, x=15
Number of books = 15
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54. Let the age of son be x years and that of father is (x + 30) years
After 5 years, The age of son is (x+5) years and age of father is (x+35) years
(x+5) (x+35) =400
x® +40x +175 =400
x* +40x -225 = 0
x% +45x-5x-225=0
X(x+45)-5(x+45) = 0
(x+45)(x-5) =0
x+45=0, x-5=0
X=-45, Xx=5
Age of son is 5 years and age of father is 35 years
55. Let the first number be x then the second number is (x — 3)

x2+ (x—3)2=29
x? +x? -6x +9 =29
2x?% -6x-20=0
x? -5x+2x-10=0
X(x-5)+2(x-5) =0
(x-5)(x+2) =0
x-5=0, x+2=0
X=5, x=-2
First number = x=5 & second number =x-3=5-3=2

56. Let the base be 2x + 4 cm and height = x cm

é X X X (2x+4) =48
x? +2x-48 =0
x? +8x-6x-48 =0
X(x+8) -6(x+8) =0
(x+8)(x-6) =0
Xx+8=0, x-6=0
X=-8,X=6

Base =2(6) +4 =16 cmand height =6 cm

57. Let the number of students went for picnic be x

900 900
-22-15

x-10 x

900x-900(x-10) = 15x(x-10)
900x-900x+ 9000 = 15x3-150x
15x2-150x-9000 = 0
x? -10x-600 = 0
x? -30x+20x-600= 0
X(x-30) +20(x-30) =0
(x-30)(x+20) =0
x-30=0, x+20=0
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x=30,x=-20
Number of students went for picnic =30 — 10 = 20

58.
Let the Length =x , Breadth =y
Perimeter of the rectangular field = 2x +2y = 32
X+y =16
y=16-X
Avrea of the field = xy = 60
x(16-x) = 60
16 - x% = 60
x? -16x+60 = 0
x? -10x-6x+60 = 0
X(x-10) -6(x-10) =0
(x-10)(x-6) =0
x-10=0 , x-6 =0
x=10,x=6

Length=x=10m, Breadth =y=6m

59. Speed of the train be x km/h

480 480

x  x+10

480x(x+10) -480x = 4(x+10)x
480x +4800 — 480x =4x? +40x
4x?% +40x — 30x-12000=0
X(x+40)-30(x+40) =0
(x+40)(x-30) =0
x+40=0, x-30=0
Xx=-40, x=30

Speed of train x = 30 km/h

60.
Let the Length =x , Breadth =y
Perimeter of the rectangular field = 2x +2y = 80
X+y =40
y =40 -X
Area of the rectangular field = xy =400
X(40-x) = 400
40x - x? = 400
x2 -40x+400=0
x?% -20x-20x+400 = 0
X(x-20) -20(x-20) =0
(x-20)(x-20) =0
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x-20=0 , x-20=0
x=20,x=20
Length =x =20 m, Breadth =y =40 —x =40-20 =20 m

61. Let the cycling SpEEd of Abe x km/h
distance _ 12
=—hrs
Speed x

The Cycling speed of B is more than A hence the cycling speed of B = (x+2) km/h

Time taken by A to reach the office =

Time taken by B to reach the office = % hrs

12 12 1 .1
, 3Om|n=5hr

2
1
X x+2 2
12(x+2)-12x 1

x(x+2) 2
2 _1
x2+2x 2
x% +8x- 6x-48 =0
x? +2x-48=0

X(x+8) — 6(x+8) =0

(x+8)(x-6) =0

X=-8,x=6

Speed of A = 6 km/h & speed of B= 6+2 =8 km/h

. . di
Time taken by A to reach the office = wtance 12 - ) hrs
Speed 6

_ distance _12

Speed B =1.5hrs

62. Let the Cost price of the article be Rs. X
Selling price =Rs. 24

x2

=—=24

Percentage Gain =x + =
100

x? +100x — 2400 = 0
x? +120x — 20x - 2400 =0
x(x +120) —20(x +120) =0

(x+120)(x-20) =0

Xx=-120, x=20

Therefore cost price of the article x = Rs. 20
63. Let the Cost price of the article be Rs. X

Selling price =Rs 24

Loss =C.P. —S.P

Loss Percentage Z_xx =x-24
100

—-x=24
100
x? - 100x - 2400 = 0
x? - 120x +20x - 2400 =0
x(x —120) +20(x —120) =0
(x-120)(x+20) =0
x= 120, x=-20
Therefore Cost price of the article =Rs. 120
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64. (1+m?)x? +2mex+ c? -a?=0

a=(1+m?) ,b=2mc, c= c?-a?

If roots are equal, A =b?—4ac=0
(2mc)? - 4(1+m?)( ¢? —a?) =0

4m%c? — 4 (c* —a* + m*c> —a?m?) =0

m’c? — ¢? + a? - m*c? +a’m* =0

-2 +a*(1+m?) =0

= a’(1+m?) =0

65. (b-c) x?+(c-a) x +(a-b) = 0
ax®+bx+c=0
a=(b-c) b=(ca) c=(a-b)
b?—4ac=0
(c-a)*—4[b —c)(a — b)]
c? -2ac+a’-4(ab—ac—b%>+ab)=0
c? -2ac+a®-4ab+4ac+4b%-4cb=0
a’ +4b% + c* - 4ab - 4bc+2ac=0
(a—2b+c)*=0
a—2b+c=0
a+c=2b
2b=a+c
V. Four Marks Questions

66. Let the Speed of Stream = x km/h
Speed of motor boat in still water = 11 km/h
Speed upstream = (11-x) km/h
Speed downstream = (11+x) km/h

. 12
Time taken by the boat to travel upstream = t; = T hrs

. 12
Time taken by the boat to travel downstream =t; = T

3
tieth = ZZ
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12 12 3

+
11-x 11+x 4
12(11+x)+12(11—x) _ 11

(11-x)(11+x) 4
48(11+x)+48(11-x) = 11(11-x)(11+x)
528+48x+528 -48x = 11(121-x?)
1056 = 1331- 11x°
11x? = 1331-1056
11x* =275

2_2%73
11
x?=25
X=15
Speed of Stream = x=5 km/h

67. Letthe age be x years
(19+x)(15+x) = 480
x%-34x-195=0
x? +39x-5x-195= 0
X(x+39) -5(x+39) =0
(x+39)(x-5) =0
x+39=0 , x-5=0
x=-39,x=5
Product of their ages becomes 480 after 5 years

68. Let the speed of motor boat in still water = x km/h
Speed of motor boat upstream = (x-5) km/h
Speed of motor boat downstream = (x+5) km/h

Time taken by the motor boat to travel upstream = t; = % hrs

Time taken by the motor boat to travel downstream =t, = % hrs

30(x+5)+30(x-5) _ 9
(x—5)(x+5) 2
30(x+5)2 +30(x-5)2 = 9(x+5)(x-5)
60x+300+60x-300 = 9x>-225
120x = 9x* — 225
3x2—40x-75=0
3x?% -40x+5x-75 = 0
3X(x-15) +5(x-15) =0
(x-15)(3x+5) =0
x-15=0 , 3x+5=0
Xx=15,x= _75
Speed of Motor boat in still water = x =15 km/h
69. Let speed of Passenger train be x km/h

Speed of express train = (x+11) km/h
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_ distance

Time =

speed
Time taken by the passenger train to travel 132 km =t; = 1)3;—2 hrs
Time taken by the express train to travel 132 km =t, = ;f—i hrs
132 132 _
Tx x+11
132(x+11)—132x) -1
x(x+11)

12 + 1452 — 132x = x2% + 11x

x? +11x -1452=0
3x? -33x+44x-1452 = 0
X(x-33) +44(x-33) =0
(x-33)(x+44) =0
Xx-33=0 , x+44=0
x=33,x=-44
Speed of Passenger train x = 33 km/h

Speed of Express Train = (x+11) = 33+11 = 44 km/h

Average Speed = 33;44 = 777 = 38.5 km/h

70. Present age of B be x years
Present age of A = (x +26) years
Age of A after 3 years is (x+29) , Bis (x+3) years
(x+29)(x+3) =360
x?% +3x+2x+87 = 360
X(x+39) -7(x+39) =0
(x+39)(x-7) =0
X+39=0, x-7=0
X=-39, x=7
Present age of B x =7 years
Present age of A = x +26=7+26 = 33 years
71. Let the Length and breadth of rectangle respectively be AB = x mts , BC =y mts, CD be the length of
wall
Length of fence= 30m
x% =4y
y+x+y=30

X +2y =30
y=(32) )

Area of rectangular field 100m?

xy =100

30—x
x( - )_100
30x — x2 =200

x?-30x +200 =0
x2 -10x- 20x+200=0
X(x-10) -20(x-10) =0
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(x-10)(x-20) =0
x-10=0 , x-20=0
x=10,x=20
30—-10

Substitute x=10in(1) y= (T ) =10
Length and breadth of rectangular field

AB =10m , BC = 10m

72. Let the numerator of the fraction be x

Denominator = 2x+1
Numerator _  x

Fraction = ——— =
Dinominator 2x+1

2x+1

Reciprocal of the fraction =
x 2x+1 _ 29
+ ==
2x+1 x 10
x2+(x+1)% _ 29
(x2x+1) 10
5x2+1+4x

2x2+x
10(5x% + 1 + 4x =29 (2x? + x)
50x2 +10 +40x - 58x2 -29x = 0
8x2-16x +15x -10= 0

8X(x-2) + 5(x-2) =0
(x-2) (8x+5) =0

_ _ =5
X=2, X= 5
X=2
Numerator = 2
Denominator =2x+1=2(2) +1 =5

Fraction =2
5
73.
Number of Students Amount that each student secure
X 1500
X
X+5 1500
x+5
1500 _ 1500 =75
X x+5
1500(x+5)—1500x o5
x(x+5)
7500
x24+5x

25(x?+5x) = 7500
x> +5x—-300=0
x?+20x —15x — 300 =0
X(x+20) -15(x+ 20) =0
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(x +20) (x- 15) =0
x+20=0, x-15=0
x=-20, x=15
Number of students who secured A+ grade after examination = 15 +5 =20

Unit : 05 ARITHMETIC PROGRESSION

Multiple Choice Questions :
D)5, 9, 13,17
B) -2
A) -7
B)a, =a+ (n—-1)d
B) 18
6 D) 25
7. A)18
8. B)7
9. C)3n+7
10.C) 2
11. A) 10
12. A) 17
13. A) 48
14. D) m + 27
15. A) 4
16. A) 10, 16
17. C)2,6,10

N

18. A)ar=4n-1
19.A)sn:§(a+|)

20. B) @y = S0 — Sn-1

Il. One Mark Questions :

21. anzg[a+an]

22. b, =b+ (n—1)d
23.a,=1l—(n—-1)d

24. Let the first three terms of the A.P

a—d, a a+d
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a—d+a+ a+d=21
3a=21
a=7

25. Let the first term of the A.P be ‘a’ and common difference be ‘d’

agp=a+(m—-—1)d=n ———— ()
a,=at+t(m—-1)d=m ———— (iD)
(i) - (i)

a+(m—-1)d-[a+(mn—1)d]=n-m
(m-1d—(n-1)d=n-m
(m-=n)d=-(m-n)
d=-1
26. an = Sn-sn1
Qs =S4 —S3
u=12-8
au=4
2. d=a—a3=11-7=4
28.

1-@

d=5

Substitute value of d in egation (2)
a+d=8

a+5=8

a=8-5

a=3

29. an=at+(n-1)d

_28+4
X =

30
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x=16
31 a1 =[7-4(1)] a = [7-4(2)]
a=3 a=-1
d=a—a
=-1-3
d=-4
32. 32. an=4n+1

a=4(1) +1 =402 +1
=4 +1 =8+1
ai1=5 a2=9 az=13

1. TWO MARKS QUESTIONS:
33. a=2, d=7-2=5, n= 15, a,=?
a,=a+(n—1)d
a;s =2+ (15— 1)5
a;s = 2+ (14)5
a;s=2+70
aqg =72
34.. a=100, d=96-100= -4, a,=12, n= ?
a,=a+(m-1)d
12 = 100 + (n — 1)(—4)
12 =100—-4n+4
4n =92
n=2=23
35. a0 = a +9d
34=a+9(3)
34=a+27
a=34-27

a="7

aa=43)+1
=12+1

36. a=-1,d=3-(-1)=4, a, =95, n=?
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ap,=a+m-—1)d
95 =-1+(n—-1)4
95=—-1+4n—-4

4n = 100
_loo_ .
n= i

. The 25" term of an A.P is 95

37. a=1d=5-1=4,a,=77
ap,=a+m-1)d
77=1+(n—1)4
77 =14 (4n — 4)
77=1+4n—-4

4n = 80
_80_20
n= i

- 77 isan term of an A.P.

herea=5,d=8-5=3 andn=26
an=a+(n-1)d
as=5+(26-1)3
A% =5+25x3
=5+75
az = 80

Here a=2,d=5-2 =3 andn=30
an=a+(n-1)d
a=2+(30-1)3
az=2+29x3
=2+87
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aso = 89
40.a=3,d=7-3=4,n=10, Sy ="
S$h=7 [2a + (n — 1d]

Sn=2 [2(3) + (10 — 1)4
Sh=5(6+9x4)
=5 (6 + 36)

Slo =5 (42)
Slo =210

41.a = 24, d = 4, a,=100, n =?

an=a+(n-1)dn
100= 24+(n-1)4
100 = 24 +4n—-4

100 = 20 +4n
80
n= 4

n = 20. (20—1)=19 minutes or 20" minute
42 . a=5,d=8-5=3,n=10,S;0="

Sn=> [2a + (n — d]

Sn== [2(5) + (10 — 1)3]
Sh=5(10+9x3)
=5 (10 + 27)
S10=5 (37)
Sy =185

43. sF@

_20(20+1)
2

S20

_20(20+1)

S
20 >

Szo =10x21
Szo =210
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44.a=21,d=42-21=21s,=210

sv=—[2a+(n-1)d]

210 = Z{ 2(21) +(n-1) 21]
420 =n[42 +21n-21]
420 =n[21n+21]
420 =21 n?+ 21n
21n*+21n-420=0
n+ n-210=0
n+15n-14n-210=0
n(n+15)-14(n+15)=0
(n+15)(n-14)=0
n+15=0 or n-14=0
n=-15 n=14

a=1,d=3-1=2,n=?,5,=?
Si=> [2a + (n — Dd]

Si=2 2D+ (n—1D2]

n

Si=2[2+2n-2]

n

Sn=5[2n]

a=2,d=4-2 =2,n=2S,=2
Snzg [2a + (n — 1)d]

Si=2 [2() + (n - 1D2]

sn:§[4+2n—2]

Sn=>[2n+2]
_n

Sn=2x2(n+1)

Sh=n(n+1)
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47. 12,1518 ...... 99
a=12,d=3,a. =99
an=a+(n-1)d

99=12+(n-1)3

48. 5,10,15.......... 200
a=5d=10-5=5 and a, =200

an=a+(n-1)d
200=5+(n—1)d

195 = (n — 1)5
n—l=%?=39

n=39+1
n=40
49. a,Ab arein AP

A-a=b-A
A+A=a+b
2A=a+b

50. a,=a+(n-1)d
an=25+(n-1) (-5)
ah =25-5n+5=30-5n
- if n> 6 then only we get the first negative term..
~n=7

7" term is the first negative term.

5lLan=a+(n-1)d
47=2+(N-1)5
47 -2=5n-5
5n = 45+5
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. The th term of an A.P Is 47
52. as4 = a + 53d
=3+(54-1)12
= 3+53x12
= 3+636
=639
The term we need = as4+132 = 639 + 132 =771
an=a+(n-1)d
771=3+(n-1)12
_771-3 _ 768 _

n-1 =—=64
12 12

n==65

The 65" term is 132 more than the 54™ term.

53.a=3 d=6-3=3, n=? S,=165
Sn=§[2a+(n—1)d]
165=§[2(3)+(n—1) 3]
330=n[ 6+ 3n-3]
330=n(3n +3)

3n? +3n =330

3n(n + 1) =330

n(n+1) =110

10 (10 + 1) = 110

n=10

54. S, =§[2a+(n-1) d]
114=2[2a+(6-1)d]
228 =6[2a+5d ]
38=2a+5d............... (1)
34=a+5d

a=4

155

an =Sn—Sn1

a6 =114 -80




substitute value of a in equation (1)
38 =2 (4) +5d
5d =38 -8
5d = 30
d=6
AP a,a+d,a+2d
4,4+6,4+2(06)
4,10, 16
55. a7=4a;
a+6d =4(a+d)
a+6d = 4a+4d

6d—-4d = 4a—a
2d = 3a
a1 =3(a4)+2

a+1ld = 3(a+3d)+2
a+1ld = 3a+9d+2
11d-9d = 3a—a+2

2d = 2a+2 ... (i)

substitute equation (2) in equation(1)

3a=2a+2
3a—2a=2
a=2
2d=3a .......... (1)
2d =3(2)
2d=6
d=3
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The required sequence
a. a+d, at+2d
2, 2+3, 2+2(3)
2,5,8
56. a+2d =16
a7 =as +12
at6d=a+4d+12
2d =12
d=6
a+2(6)=16
a+12=16
a=16-12
a=4
Arithmetic Progression is
a,a+d,a+2d
4,4+6,4+2(6)
4,10, 16
57. Firstterm =a, common difference =3 a

as=a+(5-1)d

26 =a+4(3a)
13a =26
a=2=2

13

d=3a=3x2=6
Sn=§ [2a + (n — 1)d]

_ 20[2(2)+(20-1)6]
2

Sn
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_ 20(4+114)

S
20 5

_20Xx118
2

=1180

58. The 3 digits of an number are (a—d),a,(a + d)
a—-d+a+atd=15
~a=>5
Original number =100 (5-d)+10(5) +(5+d)
New number = 100(5 +d) + 10(5) + (5-d)
=500-100d +50 +5 +d
500 -100d+50+5+d =500+100d+50+5-d+59%
=-200d + 2d =594
-198d =594
d=-3
. original number=(5+3),5,(5-3)=8,5,2
59. Four partsare a—3d,a—d,a+d,a+3d
a—-3d+a-d+a+d+a+3d=56
4a =56
a=:=14

(a-3d) (a+3d) _ 5
(a—d)(a+d) "6

_a2-9d2 _5

az-d2 6
= 6a’ — 54d% = 58 — 5d?
) _14X14
d* = 49
d=2

Four parts
a-3d=14-3(2)=14-6=8
a-d=14-2=12
a+td=14+2=16
a+3d=14+3(2)=20
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60. Five partsare a—2d,a—d, a, at+d, a+2d
a—2d+a-d+a+a+d+a+2d=25
5a=25=a=5
(a—2d)* + (a—d)y?+a®+(a+d)*+ (a+2d)2 =135
a? —4ad + 4d? + a® — 2ad + 22 + a® + a® + 2ad + d? + a? + 4ad + 4d? = 135
5a? + 10d? = 135
5(25) + 10d? = 135
10d? = 135 — 125

10d? = 10
d=+1

61. ag =1+ 5a, ap, =7+ 2ag
a+8d=1+5(+d) a+11d =7+ 2(a+4d)
a+8d=1+5a+ 5d) a+11d =7+ 2a+8d)
4a—-3d=-1-—————— - (1) a—-3d=-7—-—-————-— - (2)

By (1) and (2)
4a —3d =-1
a—3d=-7
ONCRNG

Arithmetic progressionis 2,5, 8, 11, ..........
62.5,=6+11+16.........496
a,=a+ n-1)d
96 =6+ (n—1)5
96 =64+5n—-5
95 =5n
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n=2-=19
5

n(a+1)
n = 2

19(6+96) _ 19x102
. =

=969

S19 =
63. Numbersare a —d,a,a +d

a—d+a+ a+d =216

3a =216

a=172

a+d=7(a—4d)
724+d=7(72-4d)

72+d =504 -7d

8d = 432
d—432—54
=5 =

Numbers (72 — 54), 72, (72 + 54)
18 72, 126
64 . a+3d+a+7d=24 a+5d+a+9d =44
2a +10d = 24 2a + 14d = 44
a+5d=12 a+7d =22
a+5d=12
a+7d =22
66 06

a+5d=12
a+505)=12 = a=12-25=-13
Three termsare —13,—8, —3.
65.
Let anglesbea—d, a, a+d
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a—d+a+a+d=180 = 3a=180° = a = 60°
2@—d)=a+d 22a—-2d=a+d =>a=3d
3d =60° = d=20°

Angles be 40°, 60°, 80°

66. amzl, an=i
n m
~zatMm-1d. (1)
1_
—=a+(n—1)d. .o, (2)

M- =—-—=dl(m-)-(+1)]

m-n _
:W—d(mfn)

L T )

_mn(m—n)_mn
1 kS
Roatm-Don

=1 _1y L
=a=— (m 1)mn

amn =a+(mn-1)d

= i+(mn—1)%

= # (1+mn-1)
= ﬁ (mn)
am=1
67. a=a+(P-1d...o..... (1)
b=a+(q-1)d.......... )
c=a+(r-1)d.......... (3)
Multiply equation (1) by (g-r) euation (2) by (r-p) and euation (3) by (p —q)
W +@)+0)

=a(@-n+b(r-p)+cp-q)=d(p-1)@-N+(qa-1)-p)+(-1)(p-a)]
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=a(gq-n+b(r-p)+c(p-0q)=dpg+pr—q+r+qr—pg—r+p+p-rp-p+q

=a(@-n+b(r—p)+c(-qg) =d0)

=a(@-r)+b(r-p)+c(p-q) =0
68.Sn==[2a+(n-1)d]

So=2[2a+(9-1)d]

144= 2 [2a+(9-1)d]

288 =18a+ 72d (divide by 18)

16=a+4d ......... @)
28=a+8d ......... (1)
1-Q@)
12=4d
d==
4
d=3

substitute value of d in equation (2)
16 =a+4d
16 =a+4(3)
16=a+12
a=16-12
a=4
V. FOUR MARKS QUESTIONS:

69. a=22, l=-11 3 ~(a+1) =66

n
Snzz(a+l)

n
66 = 5(22 —11)

n
66 = - (11
1)

11 132 132 12
= = = =

Numbe of terms =12

a,=a+ (n-1)d

a+8d=28 .......... (1)
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-11=22+(12-1)d = 11d+22=-11
11d =-33 =2d=-3
70.

Let the five terms of an A.Pbea —2d, a—d, a, a-+d, a+2d

(a+2d)? — (a—2d)? =192, a—d+a+d=16 22a=16=>a=38
a? + 4ad + 4d? — a® + 4ad — 4d? = 192 = 8ad = 192

d_192_ 192

~Ba 8x8 °
The termsofan A.P (8—6), (8—3), 8, (8+3), (8+6)
2, 5, 8, 11, 14
71.
ah = Sn—Sn1

a+(n-1)d=210-171
an=39

Sn=§[a+an]
210=§[3+39]
210=2[42]

210 =21n

_ 210

T2
n=10
an=a+(n-1)d=39
3+9d=239
9d=39-3
9d =36

~ AP is a, atd,at2d..........
3,344, 342(4).eeuni. .
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ao=a+19d
=3+19x4
=3+76
=79

72.

The angles of a pentagon are  a ,a+d, a+2d, a + 3d, a + 4d
The sum of Interior angles of pentagon are = (n —2) 180°
= (5-2)180°
=3x180°
= 540°
a,a+d,a+2d,a+3d, a+4d =540
72,72 +d, 72+ 2d, 72+ 3d, 72 + 4d = 540°
360° + 10d = 540°
10d =540°- 360°
10d = 180°

180
d=

10
d=18°
Angles of pentagon are a, a+d, a+2d, a+3d, a+4d
72,72 +18,72 +2(18) , 72 + 3(18), 72 + 4(18)
72°, 90°, 108°, 126°, 144°

73.
The earnings from Monday to saturday
a,a+d,at2d ,a+3d,a+4d, a+5d
From the data a+a+d+ a+2d =525
3a+3d =525 (divide by 3)
a+td=175........... (1)
a+4d=a+ 100
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substitute the value of ‘d’ in equation (1)

a+d=175

a+25=175

a=175-25

a =150

Daily earnings of a man =

a,a+d at2d,a+3d a+4d a+5d
150, 150 + 25, 150 + 2 x 25,150 + 3x 25, 150 + 4 x 25, 150 + 5 x 25
150, 175, 200, 225, 250, 275
74.
angles of quadrilateral be a, a+d ,a, a + 2d, a + 3d

~a+t a+d+a+ a+2d+ a+3d= 360°.

4a+ 6d =360° (divide by 2)

2a + 3d = 180°

sum of opposite angles = 130°

a+a+2d=130° a+d+a+3d=130°
2a+ 2d = 130° (divide by 2) 2a+ 4d = 130°
a+2d=65"

2a + 3d = 180°
2a + 2d = 130°

(-) O ()

d=50°
substitute value of d in equation (2)

a+d=65°
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a+50°=65°
a= 65°- 50°
a=15°

. angles of a quadrilateral

75.
n=16
Sle =768

an=1=93

Snzg[a+an]

768=""[a+ 93]

= 8[a+93]

768
T: a+93

a+93=96
a=96-93

a=3
an=a+(n-1)d
93=3+(16-1)d
93 =3+ 15d
93-3=15d
90 = 15d

N _y

15

d=6

APis 39,1521,27 ..

Si6=3+9+15+21+27

=3 (143+5+7.....

=3 x 16°

=3 x 256
768 =768
76.

a, a+d,a, a+2d,a+ 3d
15%, 15%+ 50°, 15%+ 2(50°) , 15°+ 3 (50°)
15°, 65°, 115°, 165°

.......... 16 terms

16 terms)

[Sn=n?] { the sum of first n odd numbers}
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an=a+(n-21d
a=5xa
a+t6d=5(a+d)
a+6d=>5a+5d
6d-5d=5a-a

as = 2a3—1

a+4d=2(at2d)-1

a+4d=2a+4d-1

l=2a+4d-4d-a

a=1

from equation (1) d=4a=4x1
d=4

Arithmetic progression is

=a,atd,at2d....

=1,1+4,1+2()....

ais =a+(n-1)d

1+(15-1)4

1+14x4
=1+56
ais =57

2 [Ss] =3[ Su]
2[4(3a+7d]=3[(2a+10d]
2[12a+28d]=3[1la+55d]
24.a+56 d =33a+165d

9a +109d = 0
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77.

a7 =4a,
a +6d=4>@+d)
a+6d=4a+4d

a2 =3a4+2
a+1ld=3(a+3d)+2
a +11d =3a+9d+2
2a-2d=-2

a—d=-1

substitute equation (2) in equation (1)

3(d-1)=2d
3d - 3=2d
d=3

substitute the value of ‘d’ in equation (2)
a=3-1

a=2

Arithmetic Progression is
a,atd,a+2d..........

2,2+43,2+2(3)

2,58.....

79.

a,=4q, aqg=p, a, =?

g=a+(p—-1d p=a+(qg—1)d

g-p=a+(@-1Dd-[a+(@—-Ddl=a+dp-1-g+1D)—-a=dp-q)
q—p

d=—=-1 e (D)
p—q

a=q+p-—-1 a2 (2)

a,=a+(—-1Dd=q+p—-1+0—-1)(-1)
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=q+p—-1-r+l1=p+q-—-r
80.S5=>[2a+(5-1)d] a=(al+a2) +5

Ss==[2a+4d] a+3d=(2a+d)+5

Ss=5(a+2d) a-2d=-5............. 2)
55=5(a+2d)

1)+
2a=06
a=3
substitute the value of a in equation in (1)
11=3+2d
8=2d
d=4
Let the five terms of an A.P be
a,atd, at2d, a+3d, a+4d
3,3+4,3+2(4) , 3+3(4) ,3+4(4)
3,7.3+8,3+12,3+16
3,7,11,15,19
81.
a+(6 —1)d =2 (a+(3-1)d)+1
a+5d=2a +4d+1

as +as = 5

(a+(4-1)d) +(@a+ (5-1)d) =5(a+d)
a+3d+a+4d=>5a+5d
2a+7d=5a+5d

substitute equation (1) in equation (2)

2d =3a
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2d=3(d-1)

2d=3d-3

d=3

substitute value of d in equation (2)

2d = 3a

2(3) =3a

a=2

aio = a+9d

ai0=2+9(3)

aw=2+27

a0 =29

82.

Sn =5n —n?
S =5(1)-(1)°=5-1=4 a =4
S:=5(2)-(2°=10-4=6 2=S-51=6-4=2
S:=5(3)-(3)’=15-9=6 3=S3—S,=6-6=0
S4=5(4) - (4)*=20-16=4 u=S;—-S3=4-6=-2
S»=5(21)—(21) 2 =105—-441= - 336
an=a+20d=4+20(-2)=4-40=-36

83.

a=b+3 ......()
a7 =28

a+6d=28 ... (i
bg= 29

b+7d=29 ....(iii)

substitute equation (2) in equation (1)
b+3+6d =28

b+6d=25 ... (iv)

(iii) - (iv)

b+7d=29
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b+6d=25
()G )

d=4
substitute the value of d =4 in equation (ii)
a+6d= 28
a+6(4)=28
a+24=28
a=28-24
a=4
substitute d = 4 in equation (iii)
b+7d=29
b+7(4)=29
b=29-28
b=1
First A.P is

a+16d=3(a+4d)+4

a+16d=3a+12d +4

a—3a+16d-12d=4
2a+4d=4 (Divide by 2)

ca+2d=2 .......(1)

ap =31

a+9d=31
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W+ @)=

-a+2d =2
a+9d =31

11d =33

33
d==
11

d=3
substitute value of d in equation (2)
a+9d=31
a+9(3)=31
a+27=31
a=31-27
a=4
The last three terms of an A.P be
azo , dzg, A28
a+ 29d, a+ 28d, a+ 27d
4+29(3),4+28(3),4+27(3)
4+87,4+84,4+81
91, 88, 85
Arithmetic Progression = a, a+d, a+2d ......

4,4+3,4+203)......

Unit : 06 TRIANGLES

| Multiple choice Questions :
1. A) Any two equiangular triangle
2. A) Two isosceles triangles
3. C)45cm

4. C)5cm

5. C)«B=«D
6. B)3

7. B)4

8. C)16

9. C) 15
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a
10. C)x=—=
11. C) 30cm
12. C)3cm
13. C)8cm
14. B) 70°
15. B) 3 cm
16. C) 60cm
17. B) DP/PL = DC/BL
18. A) 64 cm
19. A) 25m

20. B) similar but not congruent

AD AE

22. C) 8cm
23.C) %%
24. A) 22
25. B) 7.5cm

26. D)L:L

x+y  m+n

27. A)PQ & AB
28. B) 3cm

1. One mark answering questions:

29) If any two polygons have same corresponding angles and same ratio of corresponding sides then
the two polygons are called similar polygons.

30) 1. Corresponding angles should be same
2. The ratio of Corresponding sides should be same.

31) Thales Theorem : “If a line is drawn parallel to one side of a triangle to intersect the other two

sides in distinct points , the other two sides are divided in the same ratio”

32) Angle-Angle-Angle(A-A-A) Criterion of similarity of two triangles :
“If in two triangles, corresponding angles are equal, then their corresponding

sides are in the same ratio(or proportion) and hence the two triangles are similar”
33) Angle-Angle-Angle(A-A-A) Criterion of similarity of two triangles
34) PR

35) 6CM
36) 6CM
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37)2cm

38) 0S:0Q =2:1
A POQ ~ AROS
. PQ _0Q _1

"SR T 0S 2
» 0S:0Q =2:1

_AF

Q
Q
P
5
39) £ -4 A _'"
EB FC 1em 2em
1_2
2 FC E £
FC=2x2=4 Z2em
B C
E
A B
A
A
B C

I11. Two marks questions
40)
1) In AABC and ACFB

/A = ~/C) (opposite angles of parallelogram))
ZAEB = ZCBF ( AF||BC, alternate angles)
So, by AA similarity criteria

AABC ~ ACFB

41) According Thales

AD _ AE
AB ~ AC
24 _ AE

3 5
AE = 2.43><5
AE=0.8X5

AE =4cm

42) Length of vertical pole , AB =6cm
Length of shadow casts by pole , BC=4cm A
Length of shadow casts by tower, EF=28 cm
Let the height of the tower be , DE = h Pole

In AABC and ADEF
C dm B F 28m
ZC=/F Shadow Shadaw

/B=/E =90°
AABC ~ ADE F ( AA Similarity criteria)

Tower
?
E
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,-‘% = % (corresponding sides of the similar triangles)

6_ 4
h~ 28
h,= 6X28
4
h=6x7
h=42cm

Hight of the tower

43)
INnAACO and ABDO
Z/CAO = /DBO (alternate angles AC || BD ) >> c
ZACO = /BDO 0
ZAO0C = ZBOD (verticle angles) >>

By A A A Similarity criteria
.. AAOC ~ ABOD

44) InAAOBandADOC ~ZAOB=/DOC AND <ABO=20DC

A B
Z BAO =20CD
(6)
.. AAOB ~ A DOC
. A0 _ CO D > C
""BO DO
45) In AABC,DE| BC
A
. AD_ AR [+ Thales Theorem]
DB EC
X X+2
—_— = — x x+2
X—2 X-1
Cross multiplication D E
x=2 x-1
X(x—1)=(x—-2)x+2)
B > c
X —x=x*—4
—x=-4
x=4
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JAD _ X _4
2

_ 4
DB x-2  4-2

~ AD:DB =21

2
1

46)  DOB is a straight line

~ #DOC + ZCOB = 180°
“/DOC =180°-125°= 55°

In ADOC

/DCO+~CDO + #DOC == 180°
ZDCO+70°+ 55° = 180°
/DCO= 180°- 125° = 55°

So AODC ~ AOBA

.. Z0OAB =55°

47. ABC s an isosceles triangle

AB =AC
/B = ZC (opposite sides of equal angles)
ZABD = ZECF
In AABD and AECF
Z/ADB = /EFC =90°
-.ZABD = ZECF
By AA similarity criteria
AABD ~ AECF

48) In APQR

Z/PQR =/PRQ (data)
PQ=PR
but

QR QT
QS PR
from (1)
QR _ QT
Qs PQ

In APQS and ATQR

176




QR _ QT -
S - 7q ( from equation 2)
ZQ =/Q (common angle)
S APQS ~ATQR

IV. Three marks questions

49) In AABC and AADC

£BAC = 2ADC [ data ]
2ACB =2£ACD  (common angle)
~ £ABC = «DAC

~ AABC ~ ADAC [ A Asimilarity criteria]

AC _ BC
cD ~ AC

~ AC*=BC.CD
50)
In AOAP and AOQC

20AP =2QCO (- AB I CD alternate angles )

2AOP = 2Q0C (- verticle angle )
2APO = 20QC (- third angle)

~ AOAP ~AOQC  (~ A Acriteria)

04 _ AP

oc cQ

so CQ= %CD and AP = %AB

0A %AB
o, 1
oc ECD

But AB=CD (opposite angles of the parallelogram)

04 _ EAB
Py
oc ECD
0OA 2 5
= Zx2
ocC 5 1
0OA
- = 2
oc

.. 0A =20C

51) In AOPQ, AB|PQ
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OA _ OB o
AP - Bg .. (D) ( ~Thales theorem)
In AOPR, AC ||PR
oc _0A
CR AP
From (1) and (2) , we get
OB _ OC
BQ  CR
~ BC| QR (~Converse of Thales theorem)

.. (2) (Thales theorem)

52)
In AABC andAPQR
AB  BC AD F
PQ QR PM A

To prove : AABC~ APQR

Proof :
AB z
PQ QR

. S— 1) F—p—Cg¢ \ R
PM

AB _ BD _ AD L s
PQ = oM = M ( D is midpoint of BC & M is midpoint of QR)

=AABD~ APQM ('S S S similarity criteria)
.- ZABD = ZPQM (Corresponding angles of similar triangles)

.~<ABC = Z/PQR
Now In AABC and APQR
AB _ BC

PQ QR
ABC = /PQR
- AABC~ APQR

53)

ST || QR ( .. Converse of Thales theorem ) r

/PST = Z/PQR (..Corresponding angles) ----- @

/PST=/PRQ (..data) - 2)
= /PRQ= /PQR

~PQ=PR

A PQR isan isosceles triangle
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V. Four/ Five marks questions

54) State and prove Thales theorem.

Statement : “If a line is drawn parallel to one side of a triangle to intersect the
other two sides in distinct points , the other two sides are divided in
the same ratio” ( Thales theorem)

Data : INABC, the line DE drawn parallel to intersects AB and AC at D and E

AD AE
Toprove: — = —
DB EC

Construction : join BE and DC, draw DML AC, and EN 1 AB

Proof : In AADE & ABDE

1

Area of AADE _ ;7 AD XEN
Area of ADBE 2BD xEN
Area of AADE _ AD

= 1
Area of ADBE  BD
In AADE & AECD
1
Area of AADE _ 7 AE XDM
Area of AECD %EC XDM
Area of AADE _ AE 2

Area of AECD EC

ABDE and A DEC stand on same base DE and in between BC|| DE

..Area of ABDE = Area of A ECD
From (1) and (2)

AD _ AE
DB~ EC

55) Prove that “ If in two triangles, corresponding angles are equal, then their

corresponding sides are in the same ratio (or proportion) and hence the two
triangles are similar

Data :Intriangles ABC and <ZA=/D,/B=ZE, ZC=/F

AB _ BC _AC

To prove =— =
DE EF DF

Construction : Cut AB=DP,and AC =DQ on DE & DF
at P&Q, join PQ

Proof : In AABC and AD , A
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AB =DP, AC = DQ (construction)
ABAC = APDQ (data)

AABC = ADPQ (SAS congruency rule .)
AABC =ADPQ

But AABC =ADEF

. ADPQ = ADEF

PQ ||EF (Since corresponding angles equal.)

DP _PQ _DQ 1
DE EF  DF

But AB=DP,BC=DQ

AB_ BC _ AC
DE EF DF
. AB _AC _BC
56) Data:InAABCand ADEF — —=— =— @))

To prove : ZA=/D, /B=/ZEand Z/C= Z/Fand AABC = ADEF
Construction : take P and Q pontson DE and DF so that AB = DP and AC = DQ then join PQ

.AB _AC _ DP _DQ . = =
Proof '5E “bF — DBE “oF (- DP=AB, DQ=AC)
—2E _DF (Inverse)
DP DQ
DE DF '
b~ L pg T L A
DE-DP _ DF-DQ /\
- ==
DP DQ
PE _QF
= Dp DQ B C
DP _DQ i
PE - QF (inverse)

.PQ ||EF (' Thales theorem )
S /P=/Eand £Q=/F
.. ADPQ = A DEF ( AA similarity criteria)

There fore = =23 = 22 ?)
DE DF EF

If AB =DP, AC=DQ

DP _ DQ _ BC

DE DF  EF (3)
From (2)and (3)
BC =PQ
In AABC and ADPQ
BC =PQ
AB =DP
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AC =DQ

AABC = ADPQ

. Z/A=/D, /B=/P, & /C=/Q,

= /A=/D, /B=/E, & /C=/F
& AABC ~ ADEF

57)
Data :In A ABC and A DEF
AB AC

ZA=/D, and bE = bF

To prove: AABC ~ ADEF
Construction: take P and Q pointson DE and DF so that AB = DP and AC = DQ then join PQ

Proof :
In A ABC and A DPQ
AB =DP (construction)
AC=DQ (construction)
ZA=/D, (data)

A ABC = ADPQ ( SAS)

S LB = /P,

ZC=./Q, (corresponding sides of s imilar triangles) ------ )
A8 - A (data)

DE DF

DP _ DQ _ _

E - oF (AB=DP & AC =DQ)

~.PQ||EF  (converse of thales)

S LE= /P,

F=/Q, - 2

From (1)and (2)
/B=/E, ZC=/F , and LA=/D,

..AABC ~ ADE
Unit: 07 COORDINATE GEOMETRY

I. Multiple Choice questions
1) A(x,0)

2) D)(0,y)

3) A)2 Units

4) D) -4 Units

5 ©)(0,0)

6) D) Vva? +b?

7) C)Jx% +y?
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8) A)+3

9) C)(3,5)

10) B)(-3,4)

11) B)3

12)  A) (=) + (v, — y1)?
13) D)5

14) D) (-2,0)

I1. One Mark Questions :

15) P(-3,5)=(x, y) OP=xZ+y?
OP = /(=3)2+ 52
OP=+9+25 =+/34 Units

16) P(6, 8)=(x,y) OP=yx2+y?
OP = V62 + 82 =36+ 64 = /100 =10 Units

1) Pexy) = B ]
18) (5, 4) = (X1, Y1), (1, 4) = (X2, ¥2)

Pl = [ 257, 2]

P(x, y) =|

P, Y) = |3 3]=(3.4)

541 4+4]
2’ 2

19) (2, 3)=(x1, Y1), (4, 3)=(x2 ¥2)

Pl = (25, 2]

2

P(x, ) = |

Pey) = |3 3= @9

2+4 3+3
2 )

20) (3, 4) = (x1, Yu), (5, 6)=(x2 Y2)

=22 2
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3+5 4-+6]
2’ 2

P, ¥) =|
10

P y) =[5 T @ 9

21) (6, 3)=(xs, y), (4, y) = (X2, y2) Px,y)=(, 9)

=, ]

(5, 5) :[6+4; 3+y]

2

2
10 3
(5, 5) = L, +Y]

= 10=3+y
10-3=y = y=7
.'.y:7

22) P(X y) - [m1x2+m2x1 m13’z+sz’1]
! mq+m, ’ mq+ ms,

23) P (X, y)z[XlZ_Xz, Y1+_Yz]

2

1. Two Marks Questions : -
V.

24) P2, 3)=(x1, y1), Q4 1)=(x2Y2)
PQ=/(xz —x)% + (y2 — y1)?
= J(@-2)2+(1-3)2
=V4 +4 =8 =+4x2 =22
~ PQ = 24/2 Units

25) P(2, 4)=(x, Y1),  Q(8, 12)=(x2 Y2)
PQ=/(x; —x1)2 + (y, — y1)?
= J(8-2)2+ (12 -4)2
= V62 + 82
=v36 +64 =100 = 10
~ PQ = 10 Units
26) PG5, 6)=(x1, Y1),  Q(1, 3)=(xzY2)
PQ =/(x; —x1)2 + (y2 — y1)?
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= (1 =5)2+ (3 — 6)2

= J(=4)?% + (-3)?
=16 +9 =425 =5
~ PQ = 5Units

27) P(-5, 7)=(x, y1),  Q(1, 3)=(x2, Y2)
PQ=y/(x; —x1)2 + (y5 — y1)?
= J[-1- (-5 + (3 -7)2
= J(—1+5)2 + (—4)?
= V42 +16 =16 +16 =+V16x2 = 42
» PQ = 42 Units
28) A(2, 6) =(x1, Y, B(5, 10) = (X2, ¥2)
AB = [(x; —x)% + (y; — 1)
= /(5-2)2+ (10 — 6)2

= /32 + 42
=49 +16 =425 =5
~ AB = 5 Units

29) AGB, )= 1), B(L 3)=(xy2)
PQ=/(xz —x)% + (y2 — y1)?
=JA-52+[-3-(7J
= V(=02 + (=3 +7)?
=J16+ (#2 = V16+16 =32 VI6X2 = 42
~ PQ = 42 Units
30) P(2, -3)=(x1y Y1) Q (10, y) =(x2, ¥2), Distance between PQ = 10 Units
PQ=/(xz — x)? + (2 — y1)?

10 =/(10 = 2)2 + [(y — (-3)]?

10=./(8)2 + (y + 3)2

10=164 + (y+3)? [ Squaring on both sides ]

2
10%= [64 + (y +3)?]
100 = 64 + (y + 3)?

184




100-64= (y +3)?

36 = (y+3)2
V36 = (y +3)
(y+3)=V36=%6
(y+3) = ¥6
y+3=+6 OR y+3=-6
y=6-3 y=-6-3
y:3 y=-9
y=3 OR y=-9
31) P38, 1) =(x1, Y1) Q0, X)=(x2, Y2), Distance between PQ =5 Units

PQ= \/(xz —x1)% + (y2 — y1)?

5=y0-32+(x-1DJ?

5=,/(=3)2 + (x —1)2

5=9 + (x—1)2 [ Squaring on both sides ]

5= [9 + x=DF
25= 9+ (x —1)?

25-9= (x —1)?

16 = (x—1)?
V16 =(x-1)

4=x—1 = 4+1=x

= Xx=5

32) Coordinates ofthe point P=P (1, 1) = (X1, VY1),
Coordinates of the point Q =Q (5, 4) = (X2, Y2),
PQ=/(x; —x)% + (y2 — y1)?
=JG -1)2+(4-1)?
= J@ +®3?
=VI6¥9 = V25 =5
~ PQ = 5 Units
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B(3, -8) = (X2, y2),  P(-4, 6) = (X, V),

MyXa+ MyXy MY+ Myy; ]

33)  A(-6,10) = (xs, Y1),

P(x =
( ! y) mi+m, mi+m,
4 6)= my(3)+ my(=6) my(—8)+m,(10)
(- ] )_ )
m1+m2 m1+ m;

_ | 3my-6m, -8m;+10m,

(-4, 6) = :
m1+m2 m1+ m;
_ 3my—-6m, OR 6 = -8 mq.+ 10m,
m1+m2 m1+ m;

-4(my + mz) = 3m;-6m;
-dm; -4m, = 3m;-6m;
-4m; -3my = -6m; + 4m;

-Tmy = -2mo
my _ Z2 _2
m, -7 7

“© miimy =2:7

34) A (4, -3) = (X1, Y1), B(8, 5) = (x2, y2), mi:my= 3:1, P(x, y)=?

P(X y): myXy+ MyXy m13’2+mZJ’1]
! m1+m2 ’ m1+m2

1308+ 1(4)  3(5)+1(-3)
P, y)_[ 3+1 3+1 ]

_[24+4 15-3
= ;=

4

(2 2=

~ Px, y)=[7, 3]

) AL 7)) =, ), B4 -3)=(xz ¥2), m:imx=2:3 P(Xy)="?
— | MaXxa+ maXs Myy,+ mpy
P y) = my+m, my+my ]

_ [2@®+3(-1)  2(-3)+3(7)
P(x, y)_[ 2+3 2+3 ]

_[8-3 —6+21]

“ls "’ s

5 2

- P(X’ y):[l, 3]
36) (1, 6) = (X1, Y), (4, 3) =(x2, ¥2), mi:m; =1:2, P(x, y)=7?
— | miXa+tmaXx,  mMyy,+ mpyp
P(X’ y)_ mi+m, ’ mi+m, ]
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_[1@+2(1)  1(3)+2(6)
P(X, y)_[ 1+2 1+2 ]

_[4+2 3+12]

3’ 3

15

=[5, T]=12 8]
s~ Px, y)=[2, 5]
37) AL, -3) = (X1, Y1), B(8, 5) = (X2, ¥2), mp:my; =3:1 P(x, y)="7?

P(X y) — [m1x2+ MaX1 MY+ Myy; ]
! m1+ mo ’ m1+ m;

_[3®+1(1) 3(5)+1(-3)
P(x, y) = [X21D | 21 ]

_[24 +1 15—3]

=T A=

£ PO, y)=[ % 3]

38)  Center of the circle is the mid point of the diameter
B (x2, y2) = (1, 4), P(x,y)=(2, -3), AlXy, Y1) ="

P(X, y) — (x1+2x2' J’1‘;J/z)

x1+1 yit+4

PR 9)=(2 =)

Alx, v)=7 B(x, v2)
_xti _3=3’1+4 (1, 4
2 2
2Xx2=x;+1 3x2=y,+4
4=x1+1, '6:y1+4
X1=4-1=3, y1=—6—4=—10
X1 = 3, Yi=- 10
=~ Coordinates of the point A = A (3, -10)
39) Centre of the circle is the mid point of the diameter
AlX, y1)=(2, 4)  Bxz y2) = (2, 8), P(x,y) ="
— (X1t X2 Vit Y2
P(x, y) = (tf, uix)
A(xy, ¥,y) ~ B(x; ¥5)
/242 448 2, 4) (2, 2),
Px. y) = ( 2’ 2 )
2

- (E; 7) - (2’ 6)
~ Coordinates of the mid point P(x, y) =(2, 6)
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40) O (X, y1)=(5 4) Az Y2 =(7, 1),
OA= \/(x, — x1)? + (y2 — y1)?
= J[-7-(=5)]2 + (1 — 4)?
= J(=7+5)%*+(-3)?
=V4+9 =13

~ OA= /13 Units
IV. Three Marks Questions : -

41) Coordinates of the point A = (0, 6) = (X1, Y1),
Coordinates of the point B = (3, 0) = (X2, Y2),
Coordinates of the point P = (2, 2) = (X, Y), mp:my="?

_ [ mixa+ maxs  myya+ mayy
P(X’ y)_ | mq+m, mi+m, ]
@, 2)= [ m1(3)+ m2(0) my(0)+ mz(6)]
! L mi+m, ’ mi+m;
_ [ 3m1+0 0+ 6m2
(2’ 2)_ | my+m,’ m1+m2]
_ [ 3m1 6m2
(2’ 2)_ | my+my’ m1+m2]
— 3m1 OR 2 — 6m2
mqi+m, mi+m;
2(m; + my) =3m; 2(my + my) = 6mM;
2mg +2m; =3my 2ms +2my = 6m;
2my =3m; - 2m; 2mp = 6m; -2m;
2m; =my 2mg =4m;
Zom my_ 4
1 - m, m, - 2
smiimy =2:1
42) Coordinates of the point A : A (2, 5) = (X1, Y1), mi:my=1:2,

Coordinates of the point B : B (5, 2) = (X2, Y2),

P(X y) — | MuXat MaXy m1y2+m2yl]
! mi+m, mi+m,

_ [1(5)+ 2(2) 1@+ 2(5)]
- 1+2 '’ 1+ 2
- [5;4’ 2-1-310]
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9

5 Fl=e o

Px, y) = (3 4)
43) Distance between the points AB = /(x; — ;)% + (y, — y1)?
A(1, 5) = (X, y1), B2, 4)=(x2 y2) A(1, 5)

=J2-1D2+ (3B -4)?
=y(D*+(-1)2
= AB =V1+1 =2 = 1414

B(2, 4) c(9, -3)
Distance between the points BC = \/(xz —x1)% + (yy — y1)?
B2 4) =(xy, y1), C(9 -3)=(x ¥2)
=J(O-2)2+(-3-4)2
= J)2+ (=772
= BC = V49 +49 = /98 = 9.899
Distance between the points AC = /(x; — x1)% + (y, — y1)?
AL 5)=(xy, Y1), C(9 -3)=(x2 Y2)
=J[9—-1]2+ (-3 -5)2
= /@72 + (-9)?
= AC = V64 + 64 =128 =11.313
1.414 + 9.899 =11.313
11.313 = 11.313
AB + BC = AC .. Thegiven points are collinear
44)  Distance between the points AB = /(x; — x1)% + (y, — y1)? A(7,-2)
A(7, -2) = (X1, y1), B(5, 1)=(x2 ¥2)
=J(-72+[1 - (-2)]?
=(=2)2 + (1 +2)2
= AB =+v4+4+9 =413 =3.605
Yaao =V 55, 1) e, 4
Distance between the points BC = /(x; — x1)% + (y; — ¥1)?

BG5, 1) =(x1, y1), C@B 4)=(x2 ¥2)
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=J(3-5)2+ (4—1)2
= BC = V4+9 = V13 =3.605
Distance between the points AC = /(x; — x)% + (y, — y1)?
AT, -2)=(x, Y1), CB 4=(x2 y2)
=VB-7P +[4- (2P
= /(=42 + (4 + 2)2
= AC =16 +36 = V52 = 7.211
3.605 + 3.605 + 7.21

7.21=7.21
AB + BC =AC .~ The given points are collinear
45) Distance between the points AB = /(x, — x1)2 + (y, — y1)?
A(5,-2) =(X1, Y1), B (6, 4) =( X2, Y2) A(S, -2)
=(6-5)2+[4— (-2)]?
=J(D? + (4 +2)2

= AB= 1+ (6)2 =V1+36=+37
Distance between the points BC = /(x, — ;)2 + (v, — y,)?
B 4)=(x y1) C(7.-2)=(x ys) B(6. 4) C(7.-2)
=J(7—6)2+ (-2 —4)2
= BC =V1+36 =37

Distance between the points CA = \/(x; — x1)2 + (y, — ¥1)?
C(7, -2)=(x1, y1), A(5,-2) = (X2 Y2)
=VO -5+ [2 - (2P
=J(2)2 + (-2 + 4)2
= AC = 4+ ()2 =VAT4 =8
AB =BC = V37
- The given points are vertices of an isosceles triangle

46) Distance between the points AB = /(x; — ;)% + (y; — ¥1)?

A(8,-4) = (X1, Y1), B(9, 5 =(x2 ¥2) A(8, -4)
=y -8)?+[5 - (-9
=(1)2 + (5 + 4)2

= AB=,1+(9)2 =V1+81=+82
Distance between the points BC = /(x; — x1)% + (y; — ¥1)? B(9, 5) c(0, 4)

B(9 5) =(x y1) ,  C(0, 4)=(xXz y2)

=(0-9)2 + (4 —5)2
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= BC =+v81+1 =+82
Distance between the points AC = /(x; — x1)% + (y; — ¥1)?
C(0, 4)=(x1, Y1), A8, -4)=(Xz, Y2)
=J(8—0)2 +[-4— (-4
= AC = 64
AB = BC = 82
~ The given points are vertices of an isosceles triangle

47) A(x 0) =(x, y1), B0 y)=(x y2),  (43)=(x )

- Xt % - Nty
2 2
X+0 0+
4= 3= y
2 2
8=x 6=y

A@B 0) =(x, y1), B0 6)=(xz y2),
AB = \/(x; — x1)%2 + (y, — ¥1)?
=/(0—8)2 + (6 —0)?
AB = ,/(8)% + (6)2 =64 + 36 = /100 = 10 Units

48) A P Q B

4, —.1) -2, -3)

Let P and Q are the trisection points of AB ~AP=PQ=0B
The point P divides AB internally in the ratio 1:2

A4, -1) = (X1, Y1), B(-2,-3)= (X2, Y2) miimp=1:2 P(x, y)="7?

MyXa+ MyXy MY+ Myy;
P, y)=|— ]
( ! y) my+m, my+m,

_[1(=2)+2) 1(-3)+2(-1)
P, y)_[ 1+2 1+2

_[-2+8 -3-2
3 )

3

=13 Fl=2
P y)=[2, 3]

The point Q divides AB internally intheratio 2:1 :mi:my=> 2:1 P(x, y)=7?

P(X y): MmyXa+ MyXy m1y2+m2y1]
! mi+m, ’ mi+m,

C[2(-2)+1(4) 2(-3)+1(-1)
P(x, y)_[ 2+1 2+1 ]
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_[—4+4 —6—1]
3’ 3

_f[o -77_ -7
=[5, F]=10. 71
P, y)=[0, =]

=~ Trisection points of Aand B are : [ 2, _?S]and[o, _?7]
49)

oy =~ ll'.;-'l =
L]

(2. -2) 7. 4)

Let P and Q are the trisection points of AB ~AP=PQ=QB
The point P divides AB internally in the ratio 1:2

A2, -2) = (X1, Y1), B(-7, 4)=(X2, y2) mi:my=1:2 P(x, y)=?

_ | mixotmoyxy may,+mpys
P(x, y) = ]

mqi+m, ’ mi+m,

CT1(=7)+22) 1(4)+2(-2)
P(x, y) = [ 1+2 1+ 2 ]

_[—7+4 4—4]
3 7 3

_[=3 o]_
Pix, )= [=, 5]= [-1, 0]
The point Q divides AB internally in the ratio 2:1

P(x, y) =

MyX+MaXy MyYz+ May; ]
m1+ m, ’ m1+ m;

C[2(=7)+1(2) 2(4)+1(-2)
P(x, y)_[ 2+1 ' 2 +1 ]

_[-14+2 8-2
= —

3

Pix, ) =| 52, 2= (-4.2)

=~ Trisection pointsof AandBare : (-1, 0) & (-4, 2)

50) The point on the x-axis is of the form (X, 0) ~ P y)=(x,0)
Letratiobe k:1 «~ mi:my=k:1
AL, -5) = (x1, y1) B(-4,5) = (x2, y2)

_ | miXat+tmaXxy  myy;+ mpy;
P(x, y) = ]

mi+m, ’ mi+m,

P(X, 0) - [k(—4)+1(1) k(5}+1(—5)]

k+1 ’ k+1
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_[-4k +1 5k-5
(x, O)_[ k+1 ’ k+1]

_ —4k+1 _ 5k-5
- —(1) 0= 1
O(k +1)=5k-5
0=5k-5
5k=5 k=2=1 k=1
Put k=1 inegn. (1)
_—4(1) +1
To1t1
_—4+41 -3
i1 T 2
-3
X= —

2
The coordinates of the point of division = (x,0) =( _—23 0)

51).  The point P(x,y) is equidistant from (3, 6) and (-3, 4), PA=PB
PA = PB
\/(xz —x1)? + (2 —y1)? = \/(xz —x1)%+ (y, — y1)?
VO =32+ -6)2=(x—(-3)2+ (y—4)?
V& =32+ —-6)2=(x+3)%+(y—4)?
By squaring on both sides
(x=32+(-6°=x+3)°+y-9?
X2 +9-6x+Yy*+36-12y =x*>+ 9+ 6x +y*+ 16 -8y
-6x -6x+8y—-12y+36-16=0
-12x -4y +20=0(+4 )
3x—-y+5=0
5=3x+y OR 3x+y=5

52) The point P(x,y) is equidistant from (7, 1) and (3,5), PA=PB
AP = BP
VO —x)2 + (0, —y1)% = (ot — )2 + (v, — y1)?
Ve =72+ -1 =.(x-3)%+(y—5)?
By squaring on both sides
(x=72+ @ -1%=(x-3)*+(~-5)?
X2+ 49-14x +y?+1-2y =x2+9 - 6x + y? + 25 -10y
-14x + 6x - 2y + 10y =-50 + 34

-8x +8y =-16
8(y-x) =-16
y—X:_Tl(J:_z $>/—X='2
= X-y=2
P(x, y) = (Bt2z, uix)
(8 S 9= e =(53)

53) Let the coordinates of D are D(x, y)
In the parallelogram ABCD diagonals AC and BD bisects each other.
Mid point of AC = Mid point of BD
(x1+ Xz Y1+ )’z) - (x1+ *z Y1+ }’2)
2 2 2 2 \
Dix,ul C(8,5)

193

A(l.2) B(2.3)




AL, 2)=(X1, Y1) B2, 3)= (X1, y1)
C(8, 5)=(x2 ¥2) DX, y) = (X2 Y2)

(1+8 2+ 5) (2+x 3+ y)
X

2 72
9 7 + 3+y
(E’ E) - (2 2)
9 zx 7o_ 3ty
2 - 2 2 2
2—x§:2+x, 2-x§=3+y
9=2+x, 7=3+y
x=9-2=7, y=7-3=4
s X=7 Y =4

= the coordinates of D are D(x, y) =D(7,4)

54)
In the parallelogram ABCD diagonals AC and BD bisects each other.

Mid point of AC = Mid point of BD

X1+ x2 1+Yy2 _ X1+ x2 1+ Y2
( 2 'yzy)_( 2 'yzy) A(l,y) B(4, 3)
AL, y)=(x, y1) B4 3)=(x1, Y1) /~ 7
C(X(, 6) = (X2, 3’2) (D(3, 5)=§X2, y2) f"'f \\’//
1+X y+6\ _ (4+3 3+5 /
2 2 ) T\ /
(1+x' y+6) _ (Z, g) D(3, 5] C(x, 6)
ﬂzzl i yi6 =2 8
2 2 2 2
l+x=7 y+6=38
x=7-1 y=8-6

Xx=6 and y=2
55) In the parallelogram ABCD diagonals AC and BD bisects each other.
Mid point of AC = Mid point of BD

(x1+2x2 ' }’1‘;}’2) - (x1+2 23 }’1‘;J/2) D(x, 2) c(4, 3)
A(4’ 5) = ( X1, Y1 ) B(71 y) = ( X1, Y1 ) ; \J___.-";r
C(4, 3) = (x D(x, 2) = (X, P
(( 29 i) 2 (m( y+)2) (2 ¥ ) /<
2 ('E ZE) _ (EZ ’ 2) A{'d'! 5] B{?! ?]
22 2/ -\ 2"’ 2
_ (7+x y+
@ 4) = ( 2 7 2 )
4= 7 -Zl-x 4= y ;2 —
8=7+x y+2=8
x=8-7=1 y=8-2 =6 X=6 & Yy=6

56)  coordinates of the point M
By using mid point formula P(X, y) = [MT’CZ WT”]
M, yy) = [ 2552, 252 A(-3, 2)
[
- 2 72
_[-4 -2
= 3 F M N

M (Xl! yl) = (-2! -1)
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coordinates of the point N
-3 + 5 2+2 ]

N (X2, y2) = [ .
:[Z, i]
2 2
N (X2, y2) =(1, 2)
MN:\/(XZ—X1)2 + (y2 — y1)?
M(x1, y1)=(-2, -1) Nz y2)=(1 2)
=J1-CDP+[2-(DP
=J(A+2)2+@2+1)2==vV32+32
=V9+9=+18=V9 x2=3+2
MN = 3 V2 Units ==---mmmeemmmmm e (1)
BC = \/(xz —x)%+ (2 —y1)?
B (X1, yi)=(-1, -4), C(x2, y2)=(5, 2)
BC= J[5- (D> +[2— (-9]?
=JG+1)2+2+4)?%==V6>+62
=V36+36=V72=36 x2=62

BC =62 Units ----—-mmmmmmmmmmmmm e (2)
Fromegn (1)and(2) = BC= 2 MN

57) coordinates of the point E:
By using mid point formula P(x, y) = [xﬁsz yl;—yz] (7, 2)
E(Xl, yl) — %, 2+210]
16
=5 —] =(8,6) Ex,, Y,) F(X,, Ys)
E(x1, y1) =(8,6)
coordinates of the point F:
R, v) = [ 2, 422]
B(9, 10 C(1,4
=3 zl= 9 & oo

F(x2, y2) = (4,3)
EF = \/(xz —x1)% + (2 —y1)?
E(Xl’ yl) = ( 8! 6)1 F(XZ! yZ) = (4’ 3)
=J(4-8)2+(3-6)2

=7 + (-3 =

=vV16 +9 =25
EF =5 Units --------—---- 1)

BC = \/(Xz —x1)% + (y2 —y1)?
B(x1, y1) =(9,10), C(x2 y2)=(1, 4)
BC = \/(Xz —x1)%+ (2 —y1)?
=J(1-9)2 + (4 — 10)2
=64 + 36 =/100 = 10
BC = 10 UNits ------------ 1)

195




From Eqgn (1) and (2) = EF= %BC

58) A(l, 7), B4, 2), C(-1, -1), D(-4, 4), A(1, 7 B(4, 2)

Distance between AB =/(x; — x1)2 + (y, — y1)?

AL, 7)= (X1, y1) B4, 2)=(x2, y2)
=J@4-1)2+2-7)2
=/ + (-5 D(-4, 4) C(-1, -1)
=V9+25

Distance between AB =+/34 (1)
Distance between BC = /(xx; — %)% + (y, — y1)?
B(4, 2)= (X1, y1) C(-1, -1)= (X2, ¥2)

= J(-1-4)2 + (-1-2)2

=(=5)2 +(-3)% =V25+9

BC = V34 (2)
Distance between CD = /(x, — x1)% + (¥, — y1)?
C(-1, -1)= (X1, Y1) D(-4, 4) = (X2, ¥2)

=J[(=4 - (D2 + [(4 — (-D)?
=J(—4+ 12+ (@4 +1)2 =

= J(=3)2+(5)?=V9+25

CD =34 (3)
Distance between DA =/(x; — x)2 + (¥, — 1)?
D(-4, 4)= (X1, Y1) AL, 7) = (X2, Y2)
=JI[A= (=D + (7 — 4)?
=JA+4)2+@3)?2 =
R T (4)
Distance between the Diagonal AC =/(x; — x1)% + (y; — ¥1)?
AL, 7)=(x1, Y1) C(-1, -1)=(x2 y2)

=J(-1-1D2+(-1-7)2

=/(=2)2 + (-8)%2 =V4 + 64
AC =68 --mrmemmmmemmem oo (5)
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Distance between the Diagonal BD=/(x; — x1)2 + (y, — y1)?
B(4, 2)= (X1, Y1) D(-4, 4)=(xz, Y2)
=4 -2+ (4 -2)?
= Vi ¥4
BD =68 (6)
AB =BC=CD =DA and Diagonals AC =BD
~ ABCD is asquare

Unit : 08 Introduction to Trigonometry

Multiple choice Questions :
PR
B) R
B) cot L
1
C)3
13
A) =
1
B) "
D)1
D) 45°

3

B) -
13

D) S

. D)1

1
D)%
.01
. C) 30°
p) =2

y
. D)1

9
A))E
. D) sin%0 + cos?6 =1
.A)0
. A) 4+ tan’A
.B)1
. C) sec? 0
LA -1
.B)1

1
D)+

7
.D)E

7
.B):
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1. One Mark Questions :
27. AB:AC = sinf = 30° =§ L ABAC=1:2

, 32 4?2 9 16 9+16 25
28. sin%0 + cos?0 = =+ == == ===

— == = =—=1
52 52 25 25 25 25

. sin%0 + cos?6 = 1

0 02,2 _ 4

29. cosec60” + sec30” = 5T5 5
30.sin90% + tan45°=1+1=2

4B _ o_ 1
31.Bc—tan30 =5

AB _ 15 _ 1

BC BC 3

. BC = 15v/3mts

32.tan45% + cot45° =1+ 1=2
. tan45% + cot45% = 2

1 1 25
33.secld = — = 55— =—
Cos8 /o5 24

25

Sec = —

34. sin’A + cos’A= 1
0 + cos’A= 1

. COS°A= 1

35. 15cotA = 8

8 1
SCOtA = — =
15 tanA

15
~tanA = —
8

36. 25 = cosech = 30°
AB

Ac_2
12

S AC =24 cm
37. x.tan 45°. sin 30° = cos 30° tan 30°

()= 2.3
Sox=3

38.5tan’ A-5sec? A+ 1=5tan>? A-5 (1+ tan? A)+ 1

5tan’A-5-5tan’A+1=1-5=14

S 5tan’A-5sec’A+1= 14

39. sind .cosecA =1
40. tanA.cotA — cosA.secA =0
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41.

42.

43.

44,

45.

46

47.
48.

49.
50.

51.

2
tan?45° — sin?45° = (1)? — (i)

V2

o tan?45° — sin?459° =%

SinA = cosA
SinA _
cosA
tanA =1
tanA = 45°
oo A = 4-50
Two Marks Questions :
_r _1; _ 13
secd = Cos® /i_ 5
13
secH = B
12
tanf = sind 13 12
an cos0 5 5
13
tanf = Lz
cosecl = E L sing = Lz
12 Sin@ 13
tan@ = 2= C(.)SQ
12 Sinf
cos0 B 5
12 -
/13 12
cosf = > X 1z
12 © 13
~ cosf = >
13
. 24 7
sina = — cosa = —
25 25
. SinP = % Q@) tanR = ?z V3
tanP — cotR = = — = =0
12 12
sina = = and tanf =

4
2 3
sina = < and cos@ = z
2tan’45%+ cos?30° - sin®60°

-2+ (&) - ()

=2
1
V3tand =1 - tanf = NG
~ tanf = tan30°
~ 0 =1300°

sin30 + cos36 = sin(3X30°) + cos(2X30°) = sin90° + cos60°

sin30 + cos36 =1 +%

=1-

N | =
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52. LHS

53. LHS =

54. LHS

55. LHS

56. LHS

57. LHS

~ sin30 + cos360 = 3

2

(tanAXSinA) + cosA
SinA XsinA + cosA
CosA

Sin2A
+ cosA
CosA

Sin?A+ Cos?A
CosA
1

CosA

secA = RHS

5 sin@ — 3 tand

. SinA
5sinf — 3
CosA

55infXCos6 —3SinA

CosA
55in6X0.6—3SinA

0.6
55in6— 5Sinf
0.6

0 = RHS

sec*d - sec’d

sec’9(sec’d — 1)
(1+tan®6 ) X tan®0

tan*0 + tan*6 = RHS

cosecA (1- cosA) (cosecA + cotA)

1 1
i (1 — cosA) (— +

SinA
1
@ (1 - COSA) (

_ 1—Cos?A

Sin2A
Sin?A

T sin24

" Cos20

1 = RHS
tan’0 —sin’0

— sin%0
Sin?6-Sin%6XxCos%0
Cos?6

. 1—C0529)
sin 9(
Cos20

.2 SiTI.29)
sin“6 (—
Cos20

sin%0.tan?6 = RHS

cot’0 — cos’6

1+CosA
SinA

CosA
SinA

)

)
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cos?60

= — 2p
sin20 cos
__cos?0-Sin?6XCos?0
- sin20
2
2 1-sin“6
= cos“6 (—)
5172129
2 [€os“0
= cos“6 (—)
sin20

cos?0.cot?6 = RHS
58. LHS  =sin30° + cos60° + tan45°

2414
2 2
=1+1
2

= sec60° = RHS

Sin30°+Cos60°
59. LHS ==
Cosec30°— Cos45°

1,1

2 2
2-1
1

1

1
= 5in90°% = RHS

Co0s45°. Sinas®
" Sec30°- Cot60°

Mgl
5l-lSl-

I Il
3|| H|N|H§|| zlmlr-k

Il
N =
>
=&

~l%

__ 1+4CosA |, 1+CosA

61. LHS
1-CosA 1+CosA

_ (1+CosA)?
T 1-Cos24

__ (1+CosA)?
T sin24

_ (1+COSA)2
~ \ sina
2
1 | CosA
= (o * 5ot)
SinA ' sinA

(cosecA + cotA)? = RHS

_ 1+Sind , 1+SinA
T 1-SinA” 1+SinA

62. LHS
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__ (1+5inA)?
T 1-Sin24

__ (1+5inA)?
T Cos24

_ (1+SinA)2

- CosA

_( 1 SinA)2
~ \cosa t CosA

(secA + tanA)? = RHS
CosA 1+SinA

1+SinA CosA

63.LHS =
__ Cos?A+(1+SinA)?
T (1+SinA)CosA

Cos?A+1+Sin?A+2SinA
(14SinA)CosA

_ 1+1+2SinA
(1+SinA)CosA

_ 2+2SinA
(1+SinA)CosA

_ 2(14SinA)
(1+SinA)CosA

2
CosA

2secA = RHS

sinA 1+cosA
64.lHS =—-+—7"—
1+cosA SinA

_ sin?A+(1+cosA)?

(1+cosA)sinA
_ sin?A+1+cos?A+2cosA

(1+cosA)sinA
1+1+2sinA

T (1+cosA)sinA
2+2CosA

- (1+cosA)sinA
2(1+cosA)

- (1+cosA)sinA
2

" sinA

= 2cosecA

RHS

CosA—SinA.CosA
CosA +SinA.CosA

65. LHS =
__ CosA(1-SinA)
" CosA (1+SinA)

_ (1-SinA)
T (1+Sin4)
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—

(1 CosecA

v

1— CosecA

CosecA
- (1+CosecA

CosecA

(1+CosecA
Coseca)

—

\_/

_ 1-CosecA
1+CosecA

RHS

66. sin30°.cos60° + cos30°.sin60°

_11,V3 43
_2'2+2'2
_1,3
4 4
_ 143
T4
4
T4
=1
= 5in90°
\/5 1
67. —Sos4 = 1
SinA
SinA
\/—XcosA 1 =1
V3tand =1
tanAzi

V3
tanA = tan30°

~A=130°

68. LHS = secA (1- sinA) (secA + tanA)

=— (1 — tind) ( SinA)

CosA CosA

(1 i TlA) (1+SLTLA)

CosA

CO A
__ (1-SinA)(1+SinA)
- Cos2A
__1-Sin%A
T Cos2A

__ Cos?4
" Cos2A




=1 =RHS

69. 2sind = 1 - sinf = %

Now cos°60° + Ssec?30°
-+ @)
=4 =

4 3
_3+16

12
19

12

70. LHS = tan%0 + cot’
=sec?0 -1 + cosec®® — 1
= sec’0 + cosec’® — 2 = RHS

71. 4sin30° + cos60°.sec60° — 3tan45°

72. 6c0s60° —sin30° + sin?45° + cos?45°
-6()-() +@)
=3

5c0s260+4sec?30—tan?45
$in300+sin90°

S (2"

73.

15+64-12
12

67
12

sec60°  25in90° tan4s°
74. -

cot450 cos 00

cosec300

=-—-—+

+
1
1 1 2

=4(2)+1@ -3
=2+1-3
=3-3

=0

204




=2 2+1
B 2

75. 2cot?d + 2 = 2(cot?d + 1)
= 2(cosec®)

=2(5)

=2(—
(@)

_ 2
= 1/9
_2X9
1
=18
76. 2cos?0 + 1+Cit29 = 2cos%0 + cosezcze
= 2c0s%6 + 2sin?0
= 2(cos?0 + sin?6)
=2(1)
=2
Ui Gl

= 5(tan?6 — sec?0)
= 5[tan?6 — (1 + tan?6)]
= 5[tan?06 — 1 — tan?0]
=5(-1)
= -5

78. sec’A(1+sinA)(1-sinA) = k

sec’A(1 —sin®A) = k

2 1Y —
“osZA (cos?A) =k

k=1

Iv. Three Marks Questions : -

__ sinA cosA

79.LHS =
1-cotA 1-tanA
SinA cosA
= _cosA + _sinA
sinA cosA
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SinA cosA

sinA—CosA coSA—sinA
sinA cosA
sin%A cos?A

SinA—cosA COSA—SinA

sin?A cos?A

SinA—cosA SinA—cosA
sin?A— cos?A
SinA—cosA
(SinA+CosA)(SinA—CosA)
SinA—CosA

sinA + cosA = RHS

80. LHS _ 1+CosA _ SinA

SinA 1+CosA

(1+CosA)?-5Sin%A
SinA(1+CosA)

1+Cos?A+2CosA—Sin?A
SinA(1+CosA)

1+Cos%A+2CosA—(1—Cos? A)
SinA(1+CosA)

1+Cos?A+2CosA—1+Cos? A
SinA(1+CosA)

2C0s?A+2CosA
SinA(1+CosA)

2C0sA(CosA+1)
SinA(1+CosA)

2CosA
SinA

= 2cotA = RHS

1+SinA CosA
81.LHS =—————
CosA 1+SinA

_ (1+SinA)2-Cos? A
T CosA(1+Sind)
1+Sin2A+2SinA—Cos?A
CosA(1+SinA)
1+Sin?A+2SinA—(1-Sin?A)
CosA(1+SinA)
1+Sin2A+2SinA—-1+Sin%A
CosA(1+SinA)
2Sin? A+2sinA

CosA(1+SinA)
2S5inA(SinA+1)

CosA(1+SinA)
2SinA

CosA

= 2tanA = RHS

82, LHS __ cosf—-2cos30

" 25in30-sind
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cos@(1-2cos?8)
sinf(2sin26-1)
Cos6(Sin?6+Cos%6-2Co0s%0)
Sinf (25in20-Sin260—-Cos20)

_ Cos8(Sin?6-Cos?0)
"~ Sin@(Sin20—Cos?6)

cos@

sin@

cotf = RHS

__ Sing-2Sin30

" 2C0s36—Cosh

_ SinB(1-25in?8)

" Co0s0(2C0s20-1)

_ Sin8(Cos?0+5in?0-25in?0)
- C0s0(2C0s20—Cos206-5in%8)
_ sinf(Cos?0-Sin?8)

- CosB(Cos20-Sin20)

Sin6

Cos@

tanf = RHS

83. LHS

__ SinA—CosA SinA+CosA

84. LHS == -
SinA+CosA SinA—CosA

_ (SinA—CosA)?+(SinA+CosA)?
T (SinA+CosA)(SinA—CosA)

Sin?A+Cos? A—2SinACosA+Sin?A+Cos? A+2SinACosA
Sin2A—Cos2A

1+1
Sin2A—-(1-Sin2A)
2
Sin2A-1+Sin%2A
2

= iA1= RHS
85. x = p tanb + g secB
y = p secb + g tan@
x? = (ptan® + qsecB)? = p?tan?6 + q*sec?d + 2pq.tanh.sech ....... (1)
y? = (psec® + qtanB)? = p?sec?6 + q*tan®0 + 2pq tanb.Sech ....... (2)

Equation (1) - (2) gives

x% —y? = p2tan?®0 + q*sec?0 + 2pqtanfsech — p*sec?6 — q*tan’0 — 2pqtanfsectd
= p2(tan?®0 — sec?0) + q*(sec?6 — tan?0)
= p?(tan®0 — sec?) — q*(tan?6 — sec?0)
= p2(-1) ~ g2(-D)

_p? 4 2
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= g% —p? =RHS
86. LHS = (secB — cosB){(cosecH — sinB)(tan® + cotb)}
= {zoss — Cos0 s — im0 HEis * 5
= e H o)
- {SZ::: } {Csoij:ee} {Sin9.1C059}
1 =RHS

__ SecA+TanA-1
TanA-SecA+1

87. LHS

SecA+TanA—(Sec?A-Tan?A)
TanA—-SecA+1

(SecA+TanA)—(SecA+TanA)(SecA—TanA)
TanA—SecA+1

(SecA+TanA)[1-(SecA—-TanA)]
TanA—-SecA+1

__ (SecA+TanA)[1-SecA+TanA]
TanA—-SecA+1

= secA + tanA

1 SinA
CosA CosA

1+SinA
= = RHS
CosA

Sin6 Tan6
" 1—Cos8 1+Cos6

88. LHS

Sinf(1+Cos8)+TanbB (1-CosH)
(1—-Cos0)(1+Cos0O)

SinB+SinBCos6+Tanb-TanbCosO
1-Cos20

Sin@ +SinBCos6+Tanb—Sinb
Sin2@

SinBCos6+Tanb
Sin2@
SinBCos6 Tan6
Sin20 Sin20

Cos6 1 1
Sin6 Cos6 Sinf

= cot@ + secO.cosec = RHS

89. LHS _ tanA—-sinA

tanA+sinA

SinA
CosA
SinA
CosA

—SinA

+SinA
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sinA (ColsA_ 1)

i 1
SinA (CosA+1)
secA-1
= = RHS
secA+1

90. LHS

(sina + coseca)® + ( cosa + seca)’

= sin®a+cosec’a+2sinacoseca + cos’a+sec’a+2cosaseca

= 1+ 1+cot?a+2sina— + 1+tan%a+2cosa
SinA

= 2+ cot’a+2+1+ tana+2

= 7 + tan%a+ cot?a = RHS

91. LHS = secB(1 —sinB)(secb +tanb)

1
CosA

= (secB — secH. sin@)(secd +tand)

1 .
= (sec@ — E.sme)(sece +tan0)

= (secB — tan0) (secb +tanb)

= sec’d — tan’0
= 1 + tan®0 —tan?6

=1=RHS

92. LHS = coseca (1 — cosa)(coseca + cota)

= (cosecA — cosecA. cosA)(coseca +cota)

1
= (cosecA — ——.C0sA

SinA

)(coseca +cota)

= (coseca — cota) (coseca +cota)

= cosec’a — cot’a
= 1 + cot’a —cot’a
=1 = RHS

93. (coseca — sina)(seca — cosa)

= (G — sina) (57— cos)

_ (1—sin2A) (1—cosZA)
- SsinA cosA

= SinA.cosA ....... (D

From (1) & (2)

1 _ 1
tanA+CotA

— SinA  CosA
CosA " SinA

_ 1 __ (Cos?A\ (Sin%A
T Sin2A+Cos2A T \ SinA CosA

SinA.CosA

SinA.CosA
1

SinA.cosA........... (2)
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1
tanA+cotA

94' LHS — \/1+cosA _ \/1+cosAX 14+cosA

1—cosA 1-cosA 1+4+cosA
_ |(A+cosA)? _ [(1+cosA)?
1—cosA sin2A

(1+cosA)2 __ 1+cosA
SinA

(coseca — sina)(seca — cosa) =

SinA

= 2 + cost cosecA + cotA = RHS

SinA SinA

95.LHS = — = _ ;
1-sinA 1-sinA 1+sinA

=\/(1+sinA)2= \/(1+sinA)2

1-sind cos?A

1+sinA_\/1+sinA 1+sinA

(1+sinA)2 __ 1+sinA
cosA
1 sinA

= + = secA + tanA = RHS

COSA CosA

COSA

96. LHS

(seca — cosa)(cota + tana)

_ (% _ COSA) (CosA + SinA)

SinA CosA

_ (1—6052A) (5in2A+ COSZA)
~ \ CosA SinA.CosA

(SZZ:: ) (SinA.lcbsA)
= (2s) ()
tanA.secA

= RHS

97. LHS = (coseca - sina)(tana + cota)

1 . SinA CosA
= (— - SlTLA) ( + — )
SinA CosA SinA

_ (1—sin2A) (sin2A+ COSZA)
“\ sina SinA.CosA
(COSZA) ( 1 )

SinA SinA.CosA

_ (CosA) ( 1 )
— \sina/ \ sina

= cotA. cosecA = RHS
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98. tand = /3, .0 =60°
V3 1

4Sinf—Cos@—1 _ 4Sin60°—Cos60°—1 44X —7-1
4SinB+CosO+1  4Sin60°+Cos600+1  ,yV3,1 4
2 2
3
_
2V3+5
4y3-3

4+/3-3

_2 =
4343 44/3+3
2

2€0s(90°-30°)+Tan45°—+/3Cosec60°
V35ec300+2C0s600+Cot45°

99.

2C0s(60°)+Tan45%—/3Cosec60°
V/35ec30°+2C0560°+Cot45°

_ o)l
O

1+1-2

2+1+1

Cos30+Sin30 Cos36-Sin30
100. LHS = - :
Cos0+Sin6 Cos6—Sin6
cos30 + sin36 cos30 — sin%6
cosf + sin6

cosf — sinb

_ [(cos8 + sinB)(cos?6 + sin®6 — cosfsind)
B cosf + sinf
N [(cos@ — sinf)(cos?6 + sin?6 + cosHsind)

cosf — sin@

cosf — sin0

_ [(cosb + s5in8)(1 — cosOsind) N (cos6 — sinf)(1 + cosBsinh)
B cosf + sinf

= (1 — cosBsinB) + (1 + cosOsinh)
=1 — cosOsinf + 1 + cosOsinb

=2 =RHS

Unit : 09 SOME APPLICATIONS OF TRIGNOMETRY

|. Multiple choice questions

1. B) 30°
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2. A) 60°
3.C) 60°
4. D) 45°
5.C) 2cm
I1. ONE MARK QUESTIONS
6. 10m
7. Angle of elevation
8. Angle of depression
9.12m
10. 45°
V. TWO MARK QUESTIONS

11 Angle of elevation = 30° C
The distance of the tower from the point= AB = 30m

Height of the tower =BC =?

tan® = Opposite side _ E 0 30m
Adjacent side AB 30

tan30° = =< - sk
30

1 _BC

V3~ 30

=10X3=10\/§m

_30
BC_\/§ V3

BC= 10vV3 m
12..  Let the height of the tower = AB

Distance from the foot of the tower to the point = 9v/3 m

Angle of elevation = 60°

0
INAABC tan 0 =22 60" m
BC C 9/3 B

0= AB
tan60” = 573

\/§_AB

EE
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AB =9/3 x+/3
AB =9x3 =27m
~ Height of the tower = AB =27m

_ Opposite side _ AB

13. sin 8 = Hypotenuse  AC
sin60° = A% N
8 D B A
Boa 60/ 8m
C
AB=4/3 m

~ Diameter = AD =2x4v/3 m=8V3 m

14. In ABCE
_CE
tan 0 = BC\/ "
0 - 20V3
tan30” = C
1 _ 40V3
V3~ BC m
40v3
BC = 40xv/3xV3
BC = 40x3 B 300
BC = 120m ‘ ¢

. The distance between the person and the foot of windmill —zum

15.  Height of the building = 50v/3 m
Angle of depression = 60°
The distance of the object from the Foot of a building= QR =?

L MPR =6 = 60°
~ LPRQ=0=60° [  PM I QR, Alternate angles]

o -PQ
tan60” = oR

_ 50V3
V3=
_50V3
QR="T"

_ 50V3
QR="T7"

~ The distance of the object from the Foot of a building = QR = 50m
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IV. THREE MARK QUESTIONS

16. Distance between wind mills= AB+BC =?

InA ABD

AD
tan 0 =—
AB

0

050
tan45” = B

1=
AB
AB = 50m

In ABCE

CE
n I —
tan 0 c

403

0 —
tan30” = 0
1 _40V3
V3~ BC
BC = 40xv/3x/3
BC = 40x3

BC = 120m

-~ Distance between wind mills = AB + BC

17.  Width of the road = AC = 90 feet
Height of the short pole= AD=h="?
Height of the long pole =CE =2h ="?
Angle of elevation = 60°
Let BC = x, then AB =90 - x

In A ABD
tan 60° =

V3=t

90—x

h = (90- x) V3

AD

AB

In A BCE
tan60°= =
BC
V3=
2h =xv3

h=x L e @)

E
D
50 403
450 300
A B C
=50+120=170 m.
E
D
h 2]
60(] 60()
A 90-x B X C
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From Eqn(1) and Eqn(2),
(90-x)v3 =x. 2
2(90- X3 =x.v3
180 - 2x =X
3x =180
X =60
Substitute x = 60 in Eqn (1) then

h = (90- x)v/3= (90 — 60)v/3= 30v/3 m
Height of the short pole = AD = h = 30+/3 feet
Height of the long pole = CE = 2h = 60v/3 feet

18. Height of the building = BC = 20m

Angle of Elevation = 6 = 600 and 45°
Height of the transmission tower = AB =?

_BC
In A BCD tan()—CD

020
tan45” = o

-20
1= CD
+~CD=20m
AC

In A ACD tan6=a

tan60° =
\/— — AB+20

20
V3 x20=AB +20

AB+BC

AB =20(3-1)m

- Height of the transmission tower = AB =20(+/3 -1) m

19. In AABD tan60°=‘;—§

\/§_50

~BD

BD=2 .-

V3
DC

In ABDC tan30°=—=
BD

1 _DC
V3 BD

BD=+3.DC --m-

From equation (1) and (2)

Vv3.Dc=2

V3
DC = 3¢

V3XV3

 Height of the building = DC =" m = 16.67m
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20.  Height of the building is 7 m.

Height of the tower =CD=CE +DE="?

~“AB||CD ., AB=DE=7m and AE =BD.

AE || BD . 2 BDA = 45°

In AABD tan45°=2E

B

BD
1=28
BD
BD = AB
BD = 7m
CE

o CE
In AACE tan60" = E

V=G

7

CE=7V/3

Tm

- Height of the tower =CE+DE=7y/3+7=7(+3 +1)m

V. FOUR MARK QUESTIONS
21 Height of the tower = 60m.

Height of the pole= CD= hm.andBE = CD= h m.

Let BD = EC= x
~ AE=(60-h) m.
L ACE = 30°
L ADB = 60°
In AAEC

tan 30°= 4E
EC

1 _ 60-h
V3T x
X=+3(60—h) - (1)

In A ABD tan 60°= ‘;—B

From Egn(1) and Eqn(2)
V3 (60-h) ==

60
(60 —h) = V3xV3

(60-h)==
(60—h) =20
h=60-20
h=40m

[ 0% ..
60
60m

60 .|
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Height of the pole= CD = h =40m

22. Velocity = 648 km/h = 22252000
3600
= 180 m/sec.

After10 seconds distance travelled by aircraft = 180x10 = 1800 m

In the diagram OC=x CD=1800m  OD = 1800 + x

In AOAC LC=90° tan = =
tan 60°= 2
X
V3 =1
h=v3x e (i)
In AODB LD=90°, tan0 = %%
tan30°= ———
1800+x
1 _ _h
V3 T 1800+x
V3h=1800+X ---e-meee- (ii
Substitute Eqn (i) in Eqn (ii)
xv/3.4/3 = 1800 + x
3x =1800 + x
3x —x =1800
2x = 1800
X =22 =900
~h=+/3x=900.v3=900x1.73

~h=1557m

23 . Height of the tower = AC= 9
Height of the tower from the foot to point B = AB = 50m.

Angle of depression = 60° and 30°

L_ADB =30°
L ADC = 60°

In AABD . tan =28
AD

50

tan 30°= >—
AD

1 _50
V3~ AD

217




AD =50v/3 m ---------- (1)

In AADC . tan 60°= 2&

AD

_ AC_

V3 = 50v3
AC = 50v/3xv3

AC =50x3 = 150m

~ Height of the tower = AC = 150m

24. Height of the cylinder = CD =10 ft
Height of the conical shaped tomb = AE= 9

Angle of Elevations 6 = 30° and 45°

_CD
In APCD |, tane—PD

o— 10
tan 30" = -

1 10

V3~ PD

PD=10v3 =10x 1.73=17.3 ft

Diameter of the cylinder = 9.4 ft

Radius = BD = 4.7 ft
So,BP=BD+PD=4.7+17.3=22ft

In AABP tan45°= g
_ 4B
1 T 22
AB =22 ft

Height of the conical shaped tomb = AE= AB-EB =22-10=12ft

25. In AABC ,tan60°:;—g

_50
\/§_B]5)0 A C
BD=22 e 1) I

B

In AABD ,tan30°=22
BD
50m
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1 _AB

V3~ BD

BD =+/3. AB
From (1) and (2)

V3. AB =

~ Height of the building = AB =

26. Distance between two ships is

0_AB
In AABP, tan45 = ap

50

3
50
—m
3

PQ

1=2

BP Al 0°
BP =75 0

o_ AB
In AABQ, tan30" = 5
1

V3~ BP+PQ

1

V3 75+PQ

75+PQ =
PQ=75V3-75

75|m
75

75

30°

75V3

PQ=75(+3-1)m

=~ Distance between two ships

27. Height of the building= AB

=PQ=75(3-1)m

Angle of depression =60° and angle of elevation = 30°,
We have to prove that CP =2 BC.

~LACB = 60°

AB

In AABC, tan 0=
BC

tan60° = 28
BC

J2 =AB
3 = BC

AB =+/3 BC

In A ABP, tan 30°= 2B

BP
1 _AB
V3 BP

BP
AB = T2 oemmeeee @)

From equation (1) and (2)

Y

60°

30

4
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BP
\/§ BC = %
3BC =BP
3BC=BC+CP
3BC-BC=CP
2BC=CP
~ CP=2BC

28.

The distance of the point from the foot of the tower = BC = 30v/3 m
Height of the building= DE = 10 m

The distance between the foot of the tower and building = BE =?
The distance between their tops = AD =?

_AB
In A ABC, tan 0 = c

o_ AB
tan30 T
i AB

V3 30v3 10m
AB=30m

30°
AP=AB-PB=30-10=20m C 30V3m B E

_AP

In AAPD, tanG—Z%D

0__
tan 60 =5

_20
\E—z"o‘)
PDzﬁ

= The distance between the foot of the tower and building = BE =PD = 3—% m

A APD ab®) , sin 9 =28
) AD

. 0_ 20
sin60 =0

V3 _ 20

2 T AD 40
AD=ﬁm

- The distance between their tops = AD = 20

\/—Em

in o = AB
29. In AABO ,sme—AO _

sin30° =22
20

1_4AB
2 20

AB =10cm
DE = AB =10cm
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OB

cos 0=—
AO

cos30° =2
20
V3 _0B
2 20
OB=10v/3=10x1.73=17.3¢cm
BD=0OD-0OB=30-17.3=12.7cm
AE=BD=12.7cm

o_ CE
In AACE ,tan60°= A

V3==E

T 127

CE=1.73x12.7=21.97 cm

Height of the pole =CD =CE + DE
=21.97+10

Height of the pole =31.97 cm

30. Height of the balloon from ground = AB=CD =88.2-1.2=87m

AB

In AAEB , tan9=ﬁ

87
tan30° = —
BE Gy
1 _ 87 Fa
V3 BE |
BE=87vV3m :
CD P P Lo|882m

In ACED ,tan6=— l
DE L 60° H
o_ 87 o 1
tan 60° = — N300 D2 __iB
DE ‘j‘
1.2cm

87
V3= DE F 30m G
87
DE=2Z
V3

DE

— 29x 3
DE = 29xV/3 m

V3

Distance travelled by the balloon= AC = DB
=BE - DE
= 87V3 - 29v3
=58vV3 m

31. LABC=60° L ACB =30°then L CAB = 90°
In right triangle ABC, L CAB =90°

. n—AB
sin 0 = 5C
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AC
cosG—BC

cos 30° = 2¢
36
V3 _AC
2 36
AC =18V3 cm

In right triangle ADB, L ADB =90°
o= AD
sin 6 =-——
sin 60° = 2>
18
V3 _ AD
2 18

AD = 9/3 cm

32. InACPD,
Let angle CPD be 6

_CD _20V3 _
Thentane—PD— ” —\/§
.0 =60°
L APB =90°-60°= 30°

In AABP ,

AB
tan 0 = —

- 10
=~ Length of the pole AB = 7

In right APDC , PC?=PD? + DC?

=20? +(20v/3 )?

=400 + (400 x 3)

=400 + 1200
PC2=1600 .............. (1)
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In right AABP, AP?= AB?+ BP?
_ (1042 2
= ﬁ) +10
= =2 +100
_100+300
N
AP =220 )

3
Inright AAPC , AC?= AP?+ PC?

= ‘gﬁ +1600

_ 400+4800
3

_ 5200

3

AC = ’400;( 13

_ 20Xv13 _ 20
AC=—F—=7X V39 m
Distance AC between the tops of the poles AC = on

V39
m

33. Angle of elevation 6 = 60° and 30°
In APMA |, tan60° =24

Fo0
PM :E
In APMB , tan60° = oot
PM
1 _BM -
— 300
B F
V3.4/3.BM =300
3.BM = 300
_ 300
BM =2
BM =100 m

AB =AM -BM =300-100=200m

In AABA!, ZAA'B = £BPM =30° ( AA!| PM, corresponding angles )

. AB
sin30° =—
A'B
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1 _ 200

2 AlB
A'B = 200X2 = 400 m

The distance between the kites ( A'B)=400m
34. Height of the taller tower = DC =500 m,
Distance between the foot of the two towers = BD =300 m
Height of the shorter tower = AB = ?

Join AN, MC and NE )
Angle of depression 6 = 60° and 30°

L AHP = _ HAN =60° ( alternate angles)
LCHQ= LHCM =30° (alternate angles)

. H Q
60° 30°
Moo c .
2 N
A N E
500 m
v
B 100V3 G

_HN
In AAHN,tanGO—ﬁ
_ _HN _
\/__100\/5 (AN =BG)
HN = 100v3 x V3
= 100x 3
HN =300 m

But GD =300 - 1003
=100x3 - 100v3
=100v3 (3 -1)

In AHMC , tan30° = 2=
MC

1 _ HM
V3 100V3(V3-1)

HM =100(v3 - 1)
=100(1.73-1)
=100 x0.73
HM =73m

MN =HN - HM =300 -73
MN =227 m

~ Height of the short tower = AB=DE = DC - CE =500 - 227 =273 m

VI. FIVE MARKS QUESTIONS

35. In AABD |, tan 300:%

+«— 300m —

N




1_ 6

V3~ BD
BD =6v3m

BD =AE= 6v3 m

o= CE
In AAEC ,tan 60°= "

- CE
\/§_6\/§

CE=6v3 X+/3 m

CE=18m
. o_ CE
In AAEC ,sin 60°= aC
Vi_1s
2 AC
_ 18X2
AC = 7
_36v3
AC = .
AC=12V/3m
CD=CE+DE
CD=18+6
CD=24m
36.

The height of light house = 10v/3 m

The distance between foot of the light house to foot of the tower = BC =30 m

The distance between foot of the light house to ship= BF=10m

Height of the tower = CE = ?

Distance between the top of the light house to the top of the tower = AE = ?

Angle of depression =6 =7

In AADE., tan ==
AD

tan 30° = 2&
30
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1 _DE

V3~ 30
-30

DE—ﬁm

=~ Height of the tower = CE = DE + CD

- 30
_\/§+10\/§
_ ,30+10X3
_( \/§ )
— 50

V3
=20v/3 m

_AD
In A ADE ., cos@—AE

030
cos 30 = E
V3 _ 30

2 AE

_ 60 _
AE_ﬁ_20\/§m

Distance between the top of the lighthouse to the top of the tower = AE = 20v/3 m

Angle of depression= L DAF=_AFB =0

In AABF, tan0=28
BF

tan 0 _ 103
10

tan 0 =+/3
tan 0 = tan 60°
- Angle of depression = 6 = 60°

CHAPTER 10: CIRCLES
l. Multiple choice Questions :

1) D) MN
2) D)AB

3) AP

4) C)8cm
5) C)90°

6) A)7cm
7) B)) Secant
8) A) tangent
9) B)100°

10) D) 4cm
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11) B) 50°
12) B) 3cm
13)A) 25°
14) D) 65°
15) D) 40°
16) B) 5cm
17)B) 13cm
18) A) 7cm

19)B) 70°
. ONE MARK QUESTIONS:

20) The line that intersects circle at only one point is a Tangent.

21) A line intersecting a circle in 2 points is a secant.
22)90°

23)2

24) One

25) «BOC + «BAC = 180°

130°+ «BAC = 180°

£«BAC = 180°- 130°

«BAC = 50°

26) In A OAP
20PA + 2£0AP +2£AOP =180°
40° + 90°+ LAOP = 180°
130° + AOP = 180°
2AOP =180° - 130°
2AOP =50°
1. TWO MARKS QUESTIONS:

27) InAOAP, 2£AOP=90° [~OALAP]
£AOP = 180°- (90° + 40)
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=180°- 130° , A
£AOP =50° /
£AQP = £BOP =50° { ;
£AOB =50° + 50° = 100°

AP =PB (by theorem ) .PB =4cm

3 i l'-h"'\-n. P

28) In a circle with center ‘D> AY=AP-------- (@))
(~~Tangents drawn from an external point to a circle are equal)

In a circle with center ‘C’ AX = AP ---------- 2 // - .
From (1) and (2) _— =

AY = AX y = e )/

29) According to Phythagorus theorem, OA? = AB? +OB?
52 = AB? +3?
OA? = AB? +9*
AB? =25-9
AB? =16
AB =4cm
=~ Length of the chord =AC =8cm

30) 2OCD =25°
OB = 0C (~ Radii of same circle)
£0BC = 2£0CD =25°(~ A OBC is an Isosceles triangle)
£PAB =90° (- Tangents at any point of a circle is perpendicular to the radius
through the point of contact)
In APAB, <APB + £ABP+ «PAB =180°
2APB + 25° + 90° = 180°
2 APB =180°- 115°
2 APB =65°

V. THREE MARKS QUESTIONS:

31) Data: A circle with center O and tangent XY at a point P.
ToProve: OP L XY

Construction : Take any point Q other than P on the tangent XY, and
join OQ
Proof : Hence Q is a point on the tangent XY ,other than the point of
contact P. So Q lies outside the circle.

Let OQ intersect the circle at R
~ OP = OR [Radii of same circle]
Now OQ=O0R+RQ
=>0Q > OR
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=>0Q > OP [+ OP =O0R]
Therefore OP is the shortest distance to the tangent from the center O,
OP L XY [ Perpendicular distance is always the shortest distance]

32) Given : PQ and PR are the two tangents drawn from the external point P to a circle of center O.
To Prove :PQ =PR

Construction : Join OP, OQ, OR
Proof: In A OQP and AORP

0Q = OR (- Radii of same circles) R
OP = OP (~Common side )
£20QP =£0RP =90° P O

~ AOQP = AORP
~PQ=PR Q

33) Join OT, let it intersect PQ at the point R.
Then ATPQ s isosceles and TO is the angle bisector of ZPTQ

Therefore OTLPQ and OT bisects PQ P
= PR =RQ =4cm X

S8em N o

RO =+/5% — 42 b R 0

RO =+v25-16

RO =+v9 =RO = 3cm S

£OPR + £ TPR =90° ------mmmmmmmeev (1)

£PTR + £ TPR =90° ------mmmmmmmee- (2)

From (1) and (2)

20OPR = £PTR ----m-mmmmmmmmeee (3)

APRO and APTR right angled triangles are similar [ AA similarity criteria ]
PT_PR_PT _4

OP OR 5 3
4X5 20
pT=22=-2
3 3

34) Data : TP and TQ are two tangents drawn from an external point T to the
circle with center O.
To Prove : £ZPTQ =24 OPQ

RSP o JE — 1) >
TP=TQ
Therefore TPQ is an Isosceles triangle.
£TPQ = £TQP = —[180- 6] ' 0
—2TPQ = £TQP =90°- —f --roveemeees @)
LOPT = 90° -ecmmememece @A) ©

£OPT = £OPT -2TPQ
= £0PQ=90° - (90°- 6

= /0PQ=—0

=/PTQ =22 0PQ [~ (2)and (3)]
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35) Proof : Let the tangent AB touch the circle at C, join OC

In A OXA and AOCA

AX =AC (~ Tangents)

OX =0C (~ Radii)

OA =0A (~ common sides)

~ A OXA = A OCA (~ SSS Postulate )

£XOA = £COA --------

Similarly, AOCB = A OYB (~SSS Postulate )

£COB = £YOB ----------=--m----- )
£XOA + 2COA + 2COB + 2YOB = 180°
From (1) and (2) ,
2 2AOC + 2 2COB = 180°
£AOC + 2COB =90°
£A0OB =90°

Unit : 11 Area Related to Circles

Multiple Choice Questions :

A) 71 units
A) 2 mr?

C) L Xnur
180

2
C) %cm2

C) 37chm2
D) 88cm
B) 80°
C) Area of Sector — Area of AAOB
C) 66cm
0. C) 44 cm?
_ 2
11. A) (360—30)r om?
360
12. C) %r cm

BOo~N G~ W DMDE

1. One Marks Questions : -

13. L x nr2
360

14, iX 2nr
360

15. 45°

16. 11cm

17. 11cm

18. 7cm

19. 3.5cm

20. Radius r =2 units
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1. Two Marks Questions : -

21. Length of the Arc = %X 2nr

= D xox2x2
360 7

= xZx21
Length of the Arc = 22¢m

22. Area of Sector = —— X 772

360
_4s 22,
3607 7
= 1X 22 X 16
87 7
Area of Sector= 6.28 cm?.

23. Area of big Circle = (92 + 62) Sg.cm

mr? =154
2 154 X 7 49
ré = _—=
22
r% =49

Radius r=7cm.

24. Area swept by the minute hand of the clock = Area of sector

— 9 X 2
360" T
_ 60X22X142
360 7
—1X22X16
8 7
_22X14 _ 308 o
-~ 3 T3

2
25. Area of Quadrant of Circle = ™- = 314420 %20 _ 314 X5X20 = 3.14X100 = 314 cm?

Perimeter of Quadrant of Cirlce = %T +2r = 3'142X 20 4 2X20 = 31.4 + 40 = 71.4cm

V. Three Marks Questions : -

26. Area of Cloth required to make hand fan = Area of Sector

— 2
——360X7rr
= 120X 22 X21Xx21
3607 7

=22X21
Area of Cloth required to make hand fan = 462cm?.
Total length of the wire = Length of Arc + 2 Radius

= iX 2nr + 2r
360
= 120){ 2X 22X 21 +2X21
360 7
= 44 + 42

Total length of the wire = 86cm
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27. i) Length of Arc = %X 2nr

= 20 xox 2x21
360 7

1
= EX2X22X3

= 22cm

ii) Area of Sector = —— X rrr2
360

_ 90 X 22x21x21
3607 7

1
=EX22X3X21
=231 cm?.

28. Area of Segment = Area of Sector — Area of Equilateral Triangle

_ 0, V3

_360 nr a
60 22 1.73

= oo X S X21X 21— — = X21X21

3607 7

1 762.93
=-X22X3X21-

6 4

= 231 —190.7325
= 40.2675 cm?.

2

29. Area of remaining part of Circle = Area of Semicircle — Area of Triangle

2
= % - % X base X height Height = /100 — 36 =64 = 8cm
_22X5X5 1o
O 2X7 2
_1xas
7
= 39.28 — 24

Area of remaining part of Circle= 15.28 cm?

30. Area of Sector : Area of Circle = 1:5
(6/360°) mr?/ mr?= Vs
0=360°5
0="72°
Length of Arc = (6/360°) 2nr
=(72°/ 360°) x 2 x 22/7 x 7
=(1/5) x 44
=44/5cm

31. Area of Sector = 231
(6/360°) r® = 231
(6/360°) =231/nr°........ (1)

Length of Arc =22
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(6/360°) 27tr = 22
(6/360°) =22/2xr ........(2)
From (1) & (2)
231/nr® =22/27r
231/22 = ar®/ 27r
r=21cm

(6/360°) 2mr = 22

(6/360°) =22/2nr
0 =22 x 360°/ 2x 22/7 x 21
0=60°

32. Length of Arc =22cm
(6/360°) 27tr = 22
(60°/360°) x 2x 22/7 x r = 22
(1/6) x 2x22/7 x r = 22
r=22x7x6/2x22
r=21cm

Avrea of Sector = (6/360°) mr?

= (60°/360°) x 22/7 x 21x21

=11x21

=231 cm?

33. Area of Sector = Length of Arc
(6/360°) mr> = (6/360°) 2ar

i’ = 2nr
r=2

Length of Arc = 44/21
(6/360°) 2mtr = 44/21
(6/360°) x 2 x 22/7 x 2 =44/21
0 =44% 360x 7/ 21x22%x2x2
0 =60°
34. Area of Sector = 462 cm?
(6/360°) mr? = 462
(120°/360°)x mir? = 462
(1/3) x 22/7 x r* = 462
r? = 462x3x7/ 22
r’=21x21
r=21cm

Length of Arc = (68/360°) 2xr

=(120°/360°) x 2 x22/7 x 21
=44cm
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35. Length of Arc =11 cm

11 =2 x2nr
360
11 =2x2x2xr
360 7
11 X12X7=2X22Xr
_ 11 X12
2X22
r=21lcm
Area of Sector OAXB = Al = %X nr?
= 30 X 22X21X21
_2 360" 7
Al = %cmz.
Area of Sector OCYD = A2 = %X nr?
= 30 X 22X7X7
3607 7
A2 %cm2
Area of Shaded region = Al - A2
_231_ 77
o2 6
693 —7
6
606
6
308
3
= 102.66 cm>.

36. ABC is a equilateral Triangle, therefore 8 = 60° r = 3.5cm
Length of Arc PQ = L xomr=2Lx2x2xI=2cnm
360 360 7 2 3
PQ=RS=UT

- Length of Arc RS = % cm

N

Area of Equilateral Triangle = KEL

4
2
=\/§4a = 49V3
a’? = 49 X4
s a=14cm
AB =AC =BC = 14cm
Length of QR =AC - AQ-CR
=14-35-35
=7cm
QR=TS=PU=7cm
Perimeter of PQRSTUP =PQ + RS+ UT + QR + TS+ PU
=S+ T+ THTHT+T

—33+21
3

=11+21
Perimeter of PQRSTUP = 32 cm
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37. Length of Arc = 2 X 2nr
360

22 6 XZXsz7
3 360 7
1 6 Yo

3 360

9_180

3

6 = 60°

Area of Circle = Al = 772 =§X7x7 —22X7 =154 cm?
0

Areaof Sector=A2 = 2 xmr2= 2 x 2 x7x7=1%22X7 = 2566 cm?
360 360 7 6

Required Area = Al - A2
=154 — 25.66
=128.34 cm?,

38. Area of semicircle ©r =44

7
=44X — =14
r 2 cm

£OPQ = 180 — 90 = 90°

Area of Sector OPRQ = %X mr? ==X 2 x14x14 =2X 2 X196

1
=—-X22X28
4

=22X7
= 154 cm?.

Area of AOPQ =§ X baseXheight = % X14X 14 = % X 196 = 98 cm?

Area of Sector = Area of OPRQ — Area of AOPQ
=154 - 98
=56 cm?.

Unit : 12 SURFACE AREA & VOLUME

I. Multiple choice questions
B) 6a’

D) 4a?

C)a

A) 2(Ib+bh+hl)?
B) 2h(I+h)

B) Ixbxh

D) 2nrh

A) 27 (r+h)

C) nr’h

10. A) 7l

11. B) mr(r+1)

12. C) Y3 mr*h

wWoNoR~wWNE

13 D)4m?
14 D) /3 7r’
15. C)3:1
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16. D) 20cm?®

17. B) 6cm
18. C) 216cm?
19. D) 30cm®
20. B) 10cm

21. D) 60,000 Itr
22. C) 220cm®

23. A) 120 cm?

24. C)616cm?

25. D) 125 cm?®

I1. One-mark questions
26. A = 37t

27. A =2nr?

28.V = 2/371:1‘3

29.V = 4/3 71:1‘3

30.2:1

31. 4:1

32.30cm?® x 3 = 90cm®
33. A=2nrth =25 x 10 =250 cm?
34, TSA = el + 2 r?

35. V =nr*h - 45 mrd

36. V=mnr’h
500=§xr2x10
»  500x7
r- =
22x10
350 ,
— =Y
22
r=3.9cm
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37.

38. 616cm?

I11. Two-mark questions
39. h=20cm r=6cm
CSA of cylinder = 2arh

A= 2X% x6x20

Ao 5280
7

A =754.2857¢cm?

40. length of the edge of a cube is = 3cm
Length of a cuboid = 3+3 = 6¢cm
I=6cm, b=3cm, h=3cm
TSA = 2[Ib+bh+hl]

= 2[6x3+3%x3+3x6]
=2x45
TSA =90 cm?
41. Volume of toy = Volume of Hemisphere + VVolume of cone
2 1

V ==xr*+=zr’h
3 3

Vv :lxg XTXT[2X7 + 4]
3 7
v =22
3
V =924cm®
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42. TS of atoy = CSA of cylinder + TSA of sphere
A=2xrh+4xr?

A=2xr(h+2r)

A= 2x§x7(10+ 2X7)

A=44x24
A =1056cm?

43. a’=125 a=5cm
CSA of the cube = 4a2
A=4x52
A=4x25
A=100cm?
44,
V=nrd
38808="/3 (?/7) r®

[ = 814968
r =21
A= 4nr?

A= 4(*17)212

A = 5544 cm?

IV. Three Marks Questions

45. Height of the cone h =14-6 =8cm

r=6cm
Slope of the cone [2=r?+h?
[2=62+82
12=10?
=10 cm

Surface area of the toy = CSA of cone + CSA of hemisphere
A=nrl+2nr?
A=nr (1+2r)
A=22/7(6) (10+2*6)

A=22/7 (6)(22)
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A=13684 /7

A=1954.85 cm?

46. Surface area of toy = CSA Of cylinder + CSA of hemisphere + area of circle
A =2mrth + 2ar’+ nr?
A =2nr (h+2r+r)
A=2 (?l7) (3.5 )(10+3*3.5)
A =3157/7

A =451 cm?

47.d=6cm r=3cmh=12cm
Real capacity of the glass = volume of cylinder — volume of hemisphere
2
V =zr*h-=nr?

2
V=ar’(h—=r
zre( 3)

V= 22 x3x3(12 - 2 x3)
7 3
V- 1980
7

V =282.857cm®

48. d=126m r=63m  h=5m
height of the cone h=21-5=16m
[>=r?+h?
I>= 63%+167
I>= 652
I=65m LA

h=21-5=16m

hv=5m
Area of the convas cloth = CSA of cylinder + CSA of cone

A=2xrh+ zrl
A=2zr(2h+1)

A= % X63(2x5+ 65)

A =14850m>
Avrea of the convas cloth = 14850 m?

239




V. Four Marks Questions

49. Transforming the petrol per minute = 742.5 lit
In one hour = 742.5 x 60 = 44550 lit
Capacity of the tank = 44550 lit
Volume of tank = volume of cylinder + volume of 2 hemisphere

V= 7rr2h+2x§7zr3
Y, :ﬂr2+(h+ﬂx§j
3 2

44550=§x§x§(h+ﬂx§j
7 2 2 3 2
6.3 =h+2
h=6.3-2=43m
Length of the tank = 4.3 m

50. VOLUME = %5 v
539/6=%/5(**/7) r®

r’=1/8
r =%cm

SURFACE AREA OF THE TOY= 2ar’+ arl
= nr(2r +l)
=22/7 X 1/2 (281/2 +12.5)
A=2121cm?

51. 1;=%%/,=4.25cm
re=1cm
Volume of water = volume of cylinder + VVolume of sphere

V =zr’h +%7rrs3

% :n(rc2h+ﬂrczj
3

V= 3.14(12 x8+g(4.25)3)

V= 3.14(24+307.08]

3
1039.59
3
V =346.53cm’

V =
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52. r=7cm h:=21 cm for cylinder
h, = 9cm for cone
volume of solid= volume of cylinder + volume of cone

= Ttl‘zhl + l/3 r2h2

= 7'[1‘2 (hl + l/3 h,

=2 xTx7((21+Y3x9)
=22x7x24

V =3696c.c.

53. Height of the cone = 61 — (30+7)
=61-37=24cm

But 7,24,25 are pythagorian triplets

Slant height of the cone =1 =25 cm

f 9icm

30 cm

TSA of the solid = LSA of the cone + LSA of the cylinder + LSA of the hemisphere

= qurl + 2nrh +2 7l

=T7r (1+2h +2,I')
=2/, X 7(25 + 2x30 + 2x7)
=22x99
=2178 cm?
Cost of painting at the rate of Rs. 10 per 100 cm? is = %

= 217.8rupees

54. Volume of the vessel equal to volume of the cylinder — volume of cone

Volume of the cylinder = nr’h
=2/ x7Tx7x20

V. = 3080 cm?®

Volume of the cone = Y3 uh

=Y3x 2l; xTX7x3
V, = 154 cm?®
Volume of vessel = V1 — V, = 3080 — 154 = 2926 cm?

2926 )
—— =2.926lit
1000

Cost of the milk to fill this vessel at the rate of Rs. 20 per lit.

=2.926 x 20= Rs. 58.20
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55.

Radius of hemisphere r=1m

Radius of cylinder r = 1m

Height of cylinder h = 4m

Volume of solid = Volume of cylinder + 2 (volume of hemisphere)

= 7rr2h+2[g7rr3j
3

= ﬂrz(h+ir]
3
= 2x1x1(4+ﬂx1j
7 3

22 16
===X—m
773

_ 352 x(100)3cm?®
21

~ 352000
21

Capacity of milk tank = 16761.9 litres.

56. Diameter of hemisphere = 5mm

57.

Radius = 2.5 mm
Length of entire capsule = 14 mm

Height of cylinder h = 14-5=9mm

Surface area of capsule = 2xrh + 4
=2nar (h + 2r)

=2 X #[7 x 2.5 (9+2x2.5)
=88x25
Surface area of capsule = 220 mm?

Height of cone h¢ =23-11 =12 cm

Radius of cone r =5cm

Slant height of cone  I?=r*+ h?
I>=5%+122
1> =169
I=13cm

CAS of given solid = CSA of cone + CSA of cylinder
arl + 2arh

=qr(1+2h)

=%/, x 5 (13+2x11)

=550 cm?
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Volume of given = volume of cone + volume of cylinder

58.

59.

60.

= %m’zhC + m’zhcy

=71’ ((% xh, + hcyj

= 2 x5x5(1 x12 +11j
7 3
8250
7
=1178.57cm®
Volume of cylinder = mrh
= (60x60)x180
= 648000 7 cm®
Volume of solid = Volume of cone + VVolume of hemisphere
1 2. 2 3
==xr‘h+=nrr
3 3
1 .
=37 (h+2r)

= % X7 + 60 + 60[120 + 6(60)|
V = 2880007zcm®

Volume of water left in the cylinder = Volume of cylinder — Volume of solid
=64800 7 - 28800 7
=360000 7 cm®

Volume of the hemisphere =31’
18000 t=2/3xtx1°
r3 = 18000x3,
r* =27000
r =30cm
TSA of solid = CSA of Hemisphere + CSA of cylinder + Area of circular base
=2nr’2nrth+nar?
=gnr (2r+2h+r)
=3/, x 30 (2x30 + 2x145 + 30)
= 250800/, o2

=35828.5 cm?

Base radius of cone = BO ='/,x 4 =2cm
Radius of hemisphere = BO =r = 2cm
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Volume of the toy = Volume of hemisphere + Volume of cone ey N

E e, - F
_2 ar® + 1 zr’h
3 3
_ 23314x2° + 2 x3.14x2° X2 ’ 2 ‘
3 3 \
=25.12cm’ H P G
EFGH is right circular cylinder
Radius of EFGH = HP =BO =r=2m
Height of EFGH=EH =h
EH =4cm
Volume required = VVolume of right circular cylinder — volume of the toy
=nr’h — 25.12
=3.14 x 2* x4 - 25.12
=25.12 cm?
61. Height of cylinder = h = Height of cone =2.4 m
Diameter of cylinder=d =1.4 m
Radius of cylinder = 1%/, = 0.7 m
Slant height of cone 1> =h%+1r?
I>=2.4%+0.7°
=25m
Radius of cone=r=0.7m
TSA of the remaining solid = CSA of cylinder + CSA of cone + base area of cylinder
= 2arh + 7l + 7
= qr (2h+l+r)
=2/;x0.7 (2x2.4+2.5+0.7)
=2.2x8
=17.6 m?
VI. Five Marks Questions

62. Surface area of the toy = CSA of toy + CSA of hemisphere + CSA of cone

A=27zrh+27zr? + 7rl
A=7r(2h+2r+1)

22 I’=h?+r?
A= 7x5(2x20+ 2x5+13) 13222452
h2=144
a0 o h=12
7
A =990cm’

Volume of the toy V = VVolume of cylinder + VVolume of hemisphere + VVolume of cone
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A=7Zr2h+g72'r3+172'r3h
7 3
Aznrz(h+gr+1hj
3 3

A:EXSXS 20+gx5+1x12
7 3 3

A= —15(7)15 X27.3

A=2145cm?

63. d=4.2cm r=2.1cm

height of cylinder = height of cone = 2.8cm

slope of the cone [>=h?+r?
1>=(2.8)%+(2.1)?
1°’=12.25cm
1>=(3.5)2
1=3.5cm

Surface area of the rest part of the Solid.

1. A= CSA of cylinder + CSA of cone + Area of circle

A=2xrh+ zrl + zr?

A= 2X% X2.1x2.8+ % X2.1x3.5+ % X2.1x2.1

A=36.96+23.1+13.86
A=73.92cm?

64. height of cylinder = 27cm
r=6cm
height of cone = 8cm
slope of cone  1°=h%+r?
1>=8%+62
1?=10?
I=10cm

Surface area of Solid = CSA of the cylinder + CSA of hemisphere + CSA of cone
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A=2xzrh+2zr? + zrl
A=rr[2h+2r +1]
A= 7Xx6[2x27 + 2x6 +10]
A=67[54+12+10]
A = 4567cm?

22

A=456x—
-
A =1433.142cm?
V = Volume of the cylinder — volume of hemisphere — volume of cone
V =zr’h —gﬁr3 —lﬂl’zh
3 3
2 1
V = 7| 6x6x27 —§6x6x6 —§6x6x8

V = 7(972 - 144 — 96)

V =732zcm®
V = 732X§

V =2300.57cm®

65. Height of the cone  h? =17 —r?
h? = 252 — 72
h? = 625 — 49
h? =576
h= 24 cm

Volume of cone = Y5 nr*h
=Y3x 23 x T XT X 24
=1232cc

Volume of cylinder = 5 x volume of cone
=5x1232
=6160 cc

Radius of cylinder = 14 cm
Volume of cylinder = mr’h
=2/;x14x 14 x h
h= 6160/615 =10cm
Curved surface area of a cone = 2xnrh

=2 X ?[;x 14 x 10
= 880 cm?
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Unit : 13 STATISTICS
I. Multiple Choice Questions
1. B) Mode

upper limit+lower Limit
2. C) =22 :

3.C) 30

4. A) 35

5. B) Median

6. A) 3 Median = 2 Mean + Mode

7. C) size of the class Interval

8.C) 7

9. B) The height of 50% girls is more than 149.03 cm and height of n50% of the girls is less than
149.03 cm

10. A) x=a+—2LMyp

Xfi
I1. One Mark Questions :
11. 17
12. 20-30
13. 3-5
14, X= Z;Tx
15. 40

16. Median = Mean + 3
Mode = 3 Median — 2 Mean
=3 (Mean + 3) — 2 Mean
Mode = Mean + 9
.. Mode is 9 more than the mean

N_cp.
17. Median = L + <2 - > X h

_ fi—fo
18 Mode = L+ |-/~ | x b
19. 3 Median = Mode + 2 Mean
=124+2x105
=334

20. 3 Median = Mode + 2 Mean

3(33) = Mode + 2 (27)
Mode =99 - 54 = 45
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21. 3 Median = Mode + 2 Mean
=7+2x8
=7+16
Median =23/3
=7.66
I11. Two Mark questions

22. 3 Median = Mode + 2 Mean
3x455=50.5 +2 Mean

2 Mean = 136.5-50.5.
86

Mean = >
Mean = 43
23.
C-I f fi xi
1-5 2 6
6-10 3 8 24
11-15 4 13 52
16-20 2 18 36
=10 Xf; x;.=118
¢ L
fi
118
- 10
=118
24.
C-1 f X di
10-25 2 175 -45
25-40 3 325 -30
40-55 7 47.5 -15
55-70 6 62.5 0
70-85 6 775 15
85 -100 6 92,5 30
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IV. THREE MARKS QUESTIONS :

25,
C-1 f x; fi %
45 - 55 3 50 150
55 65 10 60 600 X= 5= -
65— 75 11 70 710
75 - 85 8 80 640
85— 95 3 90 270
x,f.=35 Lf; x;=2430
26.
C-1 f X; fi xi
1-3 2 2 4
3-5 5 20
57 8 48
7_9 3 24
9-11 2 10 20
%, =20 Ifix;:=116
- _ Xfixi _ 116
X= 5= 5 =58
27.
C_1 f X; fi x;
10-14 2 12 24
15-19 3 17 o1
20-24 5 22 110
25-29 3 21 81
30-34 2 32 64
%.f.=15 Lf; %;=330 - Zfoa_ 330 _
5f, 15
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28.

18 =

C-1 f Xi fi i
0-10 5 20
10- 20 15 135
20-30 15 25 375
30 - 40 14 35 490
40-50 8 45 360

%,£i =50 f; x; = 1380
29.

C-1 f x; fi x;
11-13 7 12 84
13-15 6 14 84
15-17 9 16 144
17-19 13 18 234
19-21 X 20 20x
21-23 5 22 110
23-25 4 24 96

Xf; =44+x Xfi x; = 752+20%
30.

C-1 f Xi fi xi

15-25 8 20 160

25-35 12 30 360

35-45 15 40 600

45-55 50 450

55-65 60 360

Xf; =50 If; x;=1930
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—  Xfixi 1380
Xfi 50
X = X fixi
ifi
752+20x
44+x
792 + 18x = 752 + 20x
40 = 2x
x=2=720
2
—  Xfixi 1930
X = = ——=138.6
Xf; 50




31.

C-1 f X fl Xi
0-10 7 5 35
10-20 8 15 120
20-30 12 25 300
30-40 13 35 455
40-50 10 45 450

If, =50 f x; = 1360
32.
C-1 f Xi fl Xi
20-40 7 30 210
40-60 15 50 750
60-80 20 70 1400
80-100 8 90 720
100-120 5 110 550
Xf; =55 f; x; = 3630
33.
C-1 f Xi fi xi
10-20 2 15 30
20-30 3 25 75
30-40 5 35 175
40-50 7 45 315
50-60 3 55 165
=20 Sf; x;.=760
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—  Xfixi
X = 5f) =
—  Xfixi
X = 3f) =
= Xfixi
X = 5f) =

1360 277
50 7
3630 -

55
760 -
20




34.

C-1 f X; fi x;
10-20 2 15 30
20-30 3 25 75
30-40 6 35 210
40-50 5 45 225
50-60 4 55 220

Xf; =20 Xfix; = 760

35.

C-1 f X; fixi
10-20 2 15 30
20-30 5 25 125
30-40 6 35 210
40-50 5 45 225
50-60 2 55 110

Xfi =20 Xfix; =700

36.

C-1 f X; fixi
10-20 4 15 60
20-30 6 25 150
30-40 5 35 175
40-50 4 45 180
50-60 1 55 55

3fi =20 Sfix; = 620
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— x; 760

X = Lfixi —— =138
 f; 20

_ x; 700

¥ o 2foa 700 o
f; 20

_ x; 620

X = Zfle= Y _ 31
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37.

C-1 f Xi fi xi

5-15 1 10 10
15-25 3 20 60
25-35 5 30 150
35-45 4 40 160
45-55 2 50 100

s.fi =15 f, xi = 480
38.

C-1 f Xi fl Xi
5-15 4 10 40
15-25 6 20 120
25-35 5 30 150
35-45 6 40 240
45 - 55 4 50 200

f, = 25 f x, = 750
39.

C-1 f X fl Xi

2-6 4 4 16
6-10 8 8 64
10-14 2 12 24
14 -18 1 16 16
18 - 22 5 20 100

Xf; =20 Xfix; =220
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X =

X =

X =

2 fixi _

Ifi

2 fixi
Xfi

Xfixi

ifi

480

=32
5>
_ 750 _
= =
220 _ .
= 2=




40.

C-1 f Cf;
0-10 5
10-20 13
20-30 20 33
30-40 15 48
40-50 7 55
N=55
L=20
Cf; =13
h =10
=20
N_5_ 27.5
2 2 °r
N
Median = L + 7_CFi xh—20+(27'5_13)x10
edilan = f == 20
— 20+ (%)
- 20
=20+7.25
= 27.25
41.
C.I f x; fi xi
1-5 4 3 12
6-10 3 8 24
11 -15 2 13 26
16 - 20 1 18 18
20 - 25 23 115
xf, =15 >f; x; = 195

254

X =

2 fixi _

ifi




42.

C.1 f Cf; L=250
100-150 6 6 Cfi =14
150-200 3 9 h =50
200-250 5 14 f=20
250-300 20 34 g — % =22
300-350 10 44
N=44
N_cr,
Median = L + X h
f
2 —_
= 250 + ( )x 50
=250+ (32)
- 20
=250 + 20
=270
43.
ClI f Cfi L=70
50-60 6 6 Cf, =15
60-70 9 15 h =10
70-80 20 35 f=20
N 50
80-90 10 45 N_29_ ¢
2 2
90-100 5 50
N=50 Median = L +
= 70 (2 _15)><10
B 20
~ 70+ (5
B 20
=70+5=75
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44,

Cl f Cf;
50-60 5 5
60-70 8 13
70-80 10 23
80-90 4 27
90-100 3 30

N=30
Median = L + %_CFi Xh =
f
45.
ClI f Cf;
1-10 5 5
11-20 8 13
21-30 20 33
31-40 15 48
41-50 7 55
N=55
f=20
N = 25 = 27.5
2 2
Median = L + % fCFi Xh =21+ (

27.5—13

L=21
Cf; =13
h =10

20
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)XlO =70+(%) =70+1=71

145
) x10 =21+ (—) =21+ 725 =2825

20




46.

C.1 fi Cfi
0-20 6 6
20-40 5 11
40-60 9 20 L=40
60-80 4 24 Cf; =11
80-100 2 26 h =20
N=26 f=9
N 26 12
2 2
%— CF; 13 - 0
Median = L + 7 X h =4o+( )x20:40+(?):40+4.4:44.44
47.
C. fi Cfi
20-40 7 7
40-60 15 22
60-80 20 42 L=60
80-100 2 44 Cf; =22
100-120 4 48 h =20
N=48 f=20
N 48 -
2 2
% — CF,
Median = L + X h
f
24— 22
= 60 + ( ) X 20

—60+<40> =60+2 =062
= 50) = =
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48.

C.I fi cf:
20 - 40 7 7
40 - 60 15 22 L=60
60 - 80 20 42 Cfi =22
80 - 100 8 50 h =20
N=50 f=20
N_0_3s
2 2
Median = L + %_CFi X h
f
= 60 + (25_ )><20
20
=60 + (3) 20
20
=60 +3
=63
49.
C.I fi Cfi
0-20 6 6
20 — 40 9 15 L=40
40 - 60 10 25 Cfi =15
60 — 80 8 33 h =20
80 - 100 7 40 f=10
N=40 g _ ? — 20
Median = L + %_CFi xh = 40 + (20_15
f 10
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)XZO =40+(

10

)X20=40+10=50




50.

ClI f Cf;
5-15 1 1
15-25 3 4
25-35 5 9
35-45 7 16 L=25
45-55 2 18 Cfi =4
N=18 h =10
f=5
N _18_,
2 2
Median = L + %_CFi X h
f
= 25+ ( ; ) x 10
_25+(2)
5
=25+10
=35
51.
ClI f Cf;
5-15 3 3
15-25 4 7
25-35 8 15 L=25
35-45 7 22 Cfi =7
45-55 3 25 h =10
N=25 f=8
N_B_ s
2 2
N
Median = L + 7_;& Xxh = 25+ (HST_7) X 10 =25+ (%) = 25+ 6.87 = 31.87
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52.

ClI f Cf.

15-20 4 4

20-25 5 9

25-30 10 19

30-35 5 24

35-40 6 30

N=30
N ocr
Median = L + X h
f
15— 7
= 25+ ( ) x 10
8
55
=25+ (E) =25+ 6.87 = 31.87
53.
ClI f Cf;

50-52 15 15

53-55 110 125

56-58 135 260

59-61 115 375

62-64 25 400 L=55.5

N=400 Cf; =125
h=2
=135
N 400 500
2 2
N
Median = L + z~Ch Xxh = 555+ (200_125
edilan = f = . 135
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)><2 =55.5+(

135
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54.

Cl f Cf;
1-4 6 6
4-7 30 36 L=7
7-10 40 76
10 - 13 16 92 Cfi =36
13- 16 4 26 h =3
16 - 19 4 100 =40
N=1OO N 100
2= 7 =0
N
, - — CF; 50 — 36 14
Median = L + ><h=7+( )X3=7+(—)3=7+1.05=8.05
40 40
55.
ClI f
10-20 Here class interval of the mode is 30 - 40
20-30 L =30
30-40 12
40-50 fo =4
50-60 fi =12
f2 =3
h=10
fi—fo
MODE=L+[—]><h
2fi—fo—f2
_304 [ 1274 ] x 10
B 2(12) —4 -3

8
= 30+[—] x 10
17

=30+4.7
= 34.7
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56.

C.I f
5-10 3 Here class interval of the mode is 15 - 20
10-15 5 L 15
15-20 8
20-25 4 fo =5
25-30 5 f1 =8
fo =4
h =5
= fo
Mode=L+[—1 ]xh
2fi—fo— 12
—15+[ 85 ]><5—15+[3]x10—15+428—1928
B 2(8) —5—4 - 7 B T
57.
C.I f
1-3 7
3-5 8
5-7 2
7-9 2
9-11 1

Here class interval of the mode is 3 -5

L =3

[ 1—fo
2fi—fo—f2

=3+ [ X2

1
=3+[7]><10=3+1.42=4.42

|
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58.

Cl f Here class interval of the mode is 60 — 80
0-20 10 L =60
20-40 35 £, =52
40-60 52
60-80 61 fr =61
80-100 38 f2 =38
h =20
—fo
Mode=L+[1—]><h
2fi—fo— 12
=60+ |22 ]><20
B 2(61) — 52 — 38
=60+ [ ? ] X 20
B 32
=60+ 5.625
= 65.625
59.
C.I f
0-10
10-20
20-30 15
30-40 9
40-50 1

Here class interval of the mode is 20 -30

L =20
fo =9
fl =15
fz =9
h =10
—fo
Mode = L + [1—
2fi—fo— 12
=20+ [ 15-9
B 2(15) —9-9

|

6
X10=20+[E]X10=20+5=25
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60.

Cl f
0-10 7 Here class interval of the mode is 20 - 30
10-20 9 L =20
20-30 15
30-40 11 fo =9
40-50 8 f1 =15
f2 :11
h =10
Md—L+[ ]xh —2o+[ 15-9 ]x10—20+[6]x10—20+6—6
M Py - - 2(15) — 9 — 11 - 10 - -
61.
Cl f Here class interval of the mode is 10 - 20
0-10 7 L =10
10-20 8
fo =7
20-30 2
30-40 2 fr =8
40-50 1 f2 =2
h =10
wode =1+ [; 2]
2f1 f2
—10+[ 87 ]><10—10+[1]><10—10+142—1142
B 2(8) —7 -2 N 7 N e
62.
Cl f Here class interval of the mode is 4 - 6
1-3 7 L =35
4-6 8
fo =7
7-9 2
10-12 2 fr =8
13-15 1 f2 =2
h =2
_fifo — — 1 _ _
Mode—L+[f1 I fz]xh 35+[2(8) — 2]><2_3.5+[7]><2 — 354028 =378
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63.

ClI f Here class interval of the mode is 25 - 35

5-15 3 L =25

15-25 4 £ =4

25-35 8

35-45 7 fr=8

45-55 3 fa =1
h=10

1= Jo
Mode =L+[m]xh
=25+ [i] x 10
28) —4-7

—25+[4]><10
B 5

=25+8
=33
64.
ClI f
10-20 3
20-30 9 Here class interval of the mode is 20 - 30
30-40 6
40-50 A
50-60 5 fo=3
f=9
f2 =6
h =10
17 Jo
Mode=L+[2f1_—fOf_f2]><h

20+[ o3 ] 10
= —x
209)—3-6
20+[6] 10
= —| %

9

=20+ 6.66
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= 26.66

I. Multiple choice questions :

1) A)1

2) B)O

3) B) 2

4) C)4

5) D)6
6) B)-15
) A):

8) Az

9) B)0.95
10) B) -
11) B) 0.25
12) C) 36
13) C) ;
14)A) 2
15)B) =
16) C)
17) B) -
18) B)0 < P(E) <1
19) D)0

20) C) 0.5

21) A) S

Unit — 14
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22) C) 0.7
23)C) 1
24) A)
25) B) =
26) C) >

I1. One Marks Questions :
27) S={T.RLAN,G,LLE} n(S)=8
A={A 1,E} n(A)=3 .P(A)=
28) P(4) + P(A)=1

n)_ 3
n(s) 8

29) P(E)+P(E)=1 , P(E) =1-0.05=0.95

30) P(E)+P(E)=1 , Probability of not raining =P(E) =1-0.75=0.25

1

31) P(A)+P(A) =1 , p@=1-§=3
32) P(B)+P(B)=1 , P(B) =1-0.65=0.35

33) S={1,2,3,45,6} , n(S)=6
A= {6} n(A)=1
~.Probability of getting number 6 =P(A)= % = %
34) S={H,T} n(S)=2
A={H} n(A)=1
n(a)_ 1

~.Probability of getting headzP(A)zm >

35) P(E) + P(E) =1 , Probability of losing the same game=P(E) = 1-0.8 =0.2
36) P(A) =1—P(A)

=1-80%
=1-80/100g
=1-4/5
=1/5
37) All possible outcomes={ HH,HT,TH,TT}

n(S)=4
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I11. Two marks questions :

38) S={ HH,HT,TH,TT} n(S)=4
) A={HT,TH}n(A)=2  -P(A)=- D= 7=7

n(B _3
4

i) B={HH,HT, TH} n(B)=3 .. P(A)=
39) S={1,2,3,4,5,6}n(S)=6

A={3,45} n(A)=3 -PA)=2A=3-1

n(S) 6 2

40) S={(1,1),(1,2) ,(1,3),(1,4),(1,5),(1,6)
2,1),(2,2),(2,3),(2,4),(2,5),(2,6)
(3,1),(3,2) ,(3,3),(3,4),(3,5),(3,6)
(4,1),(4,2),(4,3),(4,4),(4,5),(4,6)
(5,1),(5,2) ,(5,3),(5,4),(5,5),(5,6)
(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)} n(S)=36

A={(3,2)(2,3),(41)(1,.4)} n(A)=4

. n(A) 4_1
~P(A)= n(s) 36 9

41) S={(1,1),(1,2) ,(1,3),(1,4),(1,5),(1,6)
(2,1),(2,2),(2,3),(24),(2,5),(2,6)
(3.1),(3.2) ,(3,3),(34),(3,5),(3,6)
(4,1),(4,2),(4,3),(4,4),(4,5),(4,6)
(5.1),(5.2) ,(5,3),(5.4),(5,5),(5,6)
(6,1).(6,2),(6,3).(6,4),(6,5).(6,6)}
n(S)=36

A={(4,6),(6,4),55)} n(A)=3
( )_n(A) 1
n(s) 36 12

42) s={(1,1),(1,2) ,(1,3),(1,4),(1,5),(1,6)
(2,1),(2,2),(2,3),(2,4),(2,5),(2,6)
(3,1),(3,2) ,(3,3).(34),(3,5),(3,6)
(4,1),(4,2),(4,3),(4,4),(4,5),(4,6)

(5,1),(5,2) ,(5.3).(54),(5.5),(5,6)
(6,1),(6,2),(6,3).(6,4).(6.,5),(6,6)}

n(S)=36
A={(4,4),(4,5),(5,4),(5,5).(4,6),(6,4),(6,5),(5,6),(6,6)}
n(A)=9
~P(A)= % %zi
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43)

P& _1
P(4) +P (4) =1 P4) 2
P(4) = 2 P(4)

PA P =1

=P(A)=3

=P(4)=3P(4)

44) S={1,2,3,4,5,6,7,8}n(S)=8

A={2,468 n(A)=4 . PA)=D-_2_1

45) S=12,3.4,5,6...

i)

i)

Tns) 8 2

................. 25} n(S) =24
N(A) ={2,4,6.8,......... 24} n(A)=9
- P(A)=2A- 2

n(s) 24
n(B) = { 4,9,16,25} n(B)=4
. (R 4
L P@)= o=

46) n(S)=6+5+4=15
i) n(A)=6+5=11

47) n(S)=3

- P(A)=

n(A)= 11

n(s) 15

i) n(B) = 6

- P(B)=

n(B)_ 6 _2

n(s) 15 s

Number of defective mangoes = 36x % =9

= Number of good mangoes = 36-9 =27

n(A)=27

~.Probability of drawing a good mango= P(A)=

n4_ 27
n(s) 36
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48) P(4) +P(4) = 1 P(4) : P(4)=5:11

P(4) + P(A_)= 1 P(4) 5

< P4 11
S P=1

60 _
=P =l =P(4) =P(4) =
= P(4)=—
—Z 60

P(A):%

1

49) Probability of drawing a defective watch = P (A)—% =5

50) S={1,2,3,4,5,6} n(S)=6
n(4)_ 4 _ 2

A={2,4,5,6} n(A)= 4 PN=57 =3

51) S={(1,1),(1,2) ,(1,3),(1,4),(1,5),(1,6)
(2,1),(2,2),(2,3),(2,4),(2,5),(2,6)
(3,1),(3,2) ,(3,3),(3,4),(3,5),(3,6)
(4,1),(4,2),(4,3),(4,4),(4,5),(4,6)
(5,1),(5,2) ,(5,3),(5,4),(5,5),(5,6)
(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)} n(S)=36

A={(1,5),(5,1),(2,4),(4,2),(3,3)} n(A)=5
( )_n(A) 5
n(s) 36

52) S={ HH,HT,TH,TT} n(S)=4

i) A={HH,} n(A)=1 P(A)_ZE‘:; -

i) B={HT,TH} n(B)=2 . P(A)_Zg; Z %
53) $={1,2,3,4,5,6} n(S)=6

a) A={2,4,6}n(A)=3 P(A )_Zgz :

b) B={1,4} n(B)=2 P(B)—% %_é

54) S={AB,C,D,E,I} n(S)=6
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A={AE 1} n(A)=3,
P(A )_n(A) 3_1
nes) 6 2
55) n(B)=6 n(R) =2 n(S)=?
_n(B) 3 _ . _ —
PB)=D  2=—Z-=n(S)=16 - n(R) =16—6=10

P(R)=E

n(s)

P(R) =

56) S={1,2.3,4,1,5} n(S)=6
- - n@4_3_1
A={LLA}n(A)=3  P(A)=2D=2 -
57) n(S)=20  A={L,8} n(A)=2
_n@)_2 _ 1
P(A)_n(s) 20 10

IV. Three marks questions

58) S={1,2,3,4,5,6} n(S)=6

i) A=Greater than 2= {3456}  n(A) =4.. P(A)=—= 2 =2

n(s) 6 3
i)  B=Less than or equal to 2={1,2} n(B) =2.. P(B)—n((i)) c -é
iii) C=Not more than 2 is same as ‘less than or equal to 2= {1,2} n(C)=2
PO)a=2 =1
nGs) 6 3

59) S={HHHT,THTT}  n(S)=4

)A={HH,HT,TH} n(A)=3 P(A)_Zig 2
i) B=(HH}n(B)= 1 PE)AD=

1
4
iii) C={TT}n(C) =1 P(B)—”ﬁii ‘i

60) S={5,6,7.8,......... ,30} n(S)=26

- B _ n(A) _

i) A={6,12,18,24,30} n(A)=5 P(A)_n(s) 26

.e —_ = n(B)

i)  B={9,1625} nB)=3 - P@)=o
iii)  C={6,9,12,15,18,21,24,27,30} n(C) =9 .. P(C)= "Eii 26

61) n(S)=3+5+8=16
a) A= Getting a red ball n(A) =3
n(A)
P(A)= n(s) 16
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b) B= Not getting awhite ball n(B)=11,
_nB)_

P(B )_n(S) 16
62) S={1,2,3,4,......... ,20} n(S)=20
. _ _ n(4)_
)] A= {14916} nA)=4 P(A)-n(s) %
P _ _ n(B)_3
i) B={6,12,18%} n(B)=3 - P(B )-n(s) ”
63) P(W)+P(B)+P(R) =1
3, 2 _
P(R) = 1—0
P(B)=2 » n(B)=20
nB)_2_, 20 _2 -
o) s = n s = n(S)=50
64) n(S) =50,
AL _ n(4)_
i)A= less than 34 n(A)=8 .. P(A)= )" 50
Sy o _ n(B)_11
ii) B= Between 71-90, n(B)=11 P(B)—n(s) =
_ n(C)
iii) C=more than 90 , n(C)=8 .. P(C)— ) 50

kkhkkkkkkhkhkkkkhhkhkkhiikkkikikx
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