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Chapterwise Topicwise CBSE 2024
All India and Delhi Solved Paper

Chapter 1 : Relations and Functions

—
T / m Types of Relations
q ____________________ P

Assertion Reason/
Two Statement Type Questions (1 Mark)

Assertion (A) and Reason (R) based questions carrying
1 marks each. Two statements are given, one labelled
Assertion (A) and the other labelled Reason (R).

Select the correct answer from the codes (A), (B), (C) and

(D) as given below:

(a) Both Assertion (A) and Reason (R) are true and the
Reason (R) is the correct explanation of Assertion
(A).

(b) Both Assertion (A) and Reason (R) are true and
Reason (R) is not the correct explanation of the
Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

1.  Assertion (A) : Therelation R= {(x,y) : (x +y)isaprime
number and x, y €N} is not areflexive relation.

Reason (R) : The number '2n' is composite for all natural

numbers n. [All India 2024, K]

2.  Check whether the relation S in the set of real numbers R
defined by S= {(a, b) : wherea—b+ /2 isan irrational

number} is reglexive, symmetric or transitive.
[All India 2024, K]
3. Arelation R is defined on N x N (where N is the set of
natural numbers) as: [Delhi 2024, A]
(a,b)R(c,d) & a—c=b-d

Show that R is an equivalence relation.

4 \J
T / I m Types of Functions
____________________ 9

4. Letf:—[-5,)bedefined as f{x) =9x>+ 6x— 5, R, isthe
set of all non-negative real numbers. Then, fis:
[Delhi 2024, Ap]
(a) one-one
(b) onto
(c) bijective
(d) neither one-one more onto

5. LetA=R-{5}and B=R- {1}. Consider the function f*:

-3
A — B, defined by f(x) = i_—S Show that fis one - one

and onto. [All India 2024, Ap]

2x
6.  Show that a function f: R — defined by f(x) = L+ x2 is
X

neither one-one nor onto. Further, find set A so that the

given function f: R — A becomes an onto function.
[Delhi 2024, K]

Chapter 2 : Inverse Trigonometric Functions

Definition, Range, Domain and
Principal Value Branch

7

7.  Find the principal value of

tan~! (1) + cos™! (_%) +sin”! (_%) .

[All India 2024, U]
8.  Find the domain of the function f(x) = sin~!(x? — 4). Also,

find its range. [Delhi 2024, K |



Simplest Form, Graph Inverse
Trigonometric Functions.

COSX

- n
9. Express tan™! ( j,where - <x<3 in the

1-sinx

simplest form. [All India 2024, K]

10. Find the value of tanl[—ij+cotl[ij+

¥ N
ot 93

[Delhi 2024, U]

Chapter 3 : Matrices
(4 NS
T / I W Matrix, Types of Matrices
____________________ 9

a c O
1. 1f|b d 0)isascalar matrix, then the valueofa+2b
0 0 5
+3c+4dis: [All India 2024, K]
@ 0 (b) 5
(¢ 10 (d) 25

12. Ifthe sum of all the elements ofa 3 x 3 scalar matrix is 9,
then the product of all its elements is: [Delhi 2024, K |
@ 0 (b) 9
(c) 27 (d 729

13. IfA= [aij] be a3 x 3 matrix, where 2= i— 3j, then which of

[Delhi 2024, K |
(b) a,ta,; =—6
(d ay;=0

the following is false?
(@ a;;<0

(© aj3>ay

(4 N
T / I W Operations on Matrices
____________________ 9

31
14. IfA= { 1 2} and A2+ 71=KA, then the value of k is :
[All India 2024, U]
@ 1 (b) 2
() 5 d 7

Mathematics
1 -1 2 . -2 0 1

15. LetA=|0 2 -3|andB =§ 9 2 -3|.IfAB=],
3 -2 4 6 1 A

then the value of A is: [All India 2024, U]

- b) 2
@ 5 ®) -
= a0
© 5 @
2 1
16. IfA=|_, _, ,then the value of - A+ A%~ A3 + .. is:
[All India 2024, Ap]
-1 -1 31
@ 14 3 ® |4
0 0 1 0
(©) 0 0 (d) 0 1
cosx —sinx 0
17. TE)=| 50X €0SX O 0 4[R2 = F(kx), then the
0 0
value ofk is: [Delhi 2024, Ap]
@ 1 (b) 2
© 0 d -2

—
oy / Symmetric and Skew
T I Symmetric Matrices -

Assertion Reason/
Two Statement Type Questions (1 Mark)

Assertion and Reason based questions. Two statements
are given, one labeled Assertion (A) and the other labelled
Reason (R). Select the correct answer from the codes (A),

(B), (C) and (D) as given below.

(@) Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of the Assertion
(A).

(b) Both Assertion (A) and Reason (R) are true, but
Reason (R) is not the correct explanation of the
Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

18. Assertion (A): For any symmetric matrix A, B' ABis a
skew- symmetric matrix.

Reason (R): A square matrix P is skew-symmetric if

[Delhi 2024, K]
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Chapter 4 : Determinants

112 1
19. GiventhatA™'= 7|:_3 2}: matrix A is:

[All India 2024, U]

2 -1 2 -1
@ T3 ® 13 2
112 -1 112 -1
© 703 2 @ l3 2
-a b ¢
20. If|{a -b c|=kabc, then thevalue ofk is:
a b -c
[Delhi 2024, U]
@ 0 (b) 1
© 2 (d d
Long Answer Questions (5 Marks) E

1
21. (b) IfA= {_ } show that

{—cos 2x —sin2x

sin 2x
-y g

: / Solutions of System of

f_J _Equations __ ___________ P

—cos2x}' [Delhi 2024, K]

1 2 1
22. FindA ' ifA=|2 3 —1| . Hence, solve the following
1 0 1
system of equations: [All India 2024, Ap]
x+2y+z=5
2x+3y=1
x—y+z=8

23. Solve the following system of equations, using matrices:
[Delhi 2024, Ap]

2 3 10 4 6 5 6 9 20
—+—+—=4, ———+==], —+———=2
X y z X z Xy z

wherex,y,z#0

Chapter S : Continuity and Differentiability

- NS
o
____________________ £

24. The number of points of discontinuity of

fix)

|x| ifx<-3

_+ —2x if-3<x<3 is [Delhi 2024, K]
6x+2, ifx=3

@ 0 by 1

© 2 (d) infinite

' NS
. /l mbifferentiability
____________________ Y

25. The function f(x) = x| + |x — 2| is
(a) continuous, but not differentiable at x =0 and x = 2.
(b) differentiable but not continuous at x =0 and x = 2.
(c) continuous but not differentiable at x = 0 only.
(d) neither continuous nor differentiable at x = 0 and

x=2. [All India 2024, A]

T
26. Iff(x)=|tan 2x|, then find the value of f'(x) and x = 3

[Delhi 2024, Ap]

27. Show that:

Gl =rx=o0

X

i [Delhi 2024, K]

Derivatives of Implicit
and Inverse Trigonometric
Functions

28. The derivative oftan~!(x?) w.r.t. xis:  [Delhi 2024, K]

X 2X
@) 1+x* ®) 1+x*
2x 1
(O J— (d) 4

1+x 1+x



d
29. Ify=cos’ (sec?2t), find d_}tl [All India 2024, K]
30. Ify=cosec(cot ! x), then prove that

dy
1+x2 dx -

- NS
D / W Logarithmic Differentiation
q ____________________ P

x=0 [Delhi 2024, Ap]

d
32. Find d—i, if y= (cos x)* + cos ™! Jx is given.

[All India 2024, Ap]
=
Y / Derivatives of Functions
1 J _in Parametric Forms _ __ __ _ _ Y

33. Derivative of x with respect to x3, is:[All India 2024, K]

2 b X
@ ®
2x
© 5 @ 6
Short Answer Question (3 Marks) E
34. (a) Ifx=e"53tandy=es"3t prove that
dy y logx
= [Delhi 2024, U]
dx x logy =

Chapter 6 : Application of Derivatives

35. The volume of a cube is increasing at the rate of 6cm3’s.
How fast is the surface area of cube increasing, when the

length of an edge is 8 cm? [All India 2024, U]

Mathematics

o , ,

- / mlncreasmg and Decreasing

x Functions

q ____________________ S

36. The function f(x) = kx — sin x is strictly increasing for
[All India 2024, Ap]

@ k>1 (b) k<1
() k>-1 d) k<-1

37. The function f(x) = x3 —3x2 + 12x — 18 is:[Delhi 2024, U]
(@) strictly decreasing on R
(b) strictly increasing on R
(c) neither strictly increasing nor strictly decreasing on

R

(d) strictly decreasing on (-, 0)

38. Show that the function fgiven by f(x) = sin x + cos X, is

n 5n

strictly decreasing in the interval (Z ) Tj .

[All India 2024, Ap]

39. Showthat fix)=e*—e*+x —tan~! xis strictly increasing

in its domain. [Delhi 2024, Ap]

(oY
I /I WMaxima and Minima
ffuieviiviuivietoiaietetviuiuteoiaeteiotafviuiuttodn./

40. IfM and m denote the local maximum and local minimum

1
values of the function f(x) =x + < (x # 0) respectively,

find the value of (M —m). [Delhi 2024, Ap]

41. A store has been selling calculators at # 350 each. A

market survey indicated that a reduction in price (p) of
calculator increases the number of units (x) sold. The
relation between the price and quantity sold is given by

1
the demand function p = 450 - 3 X. [All India 2024, Ap]
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42,

Based on the above information, answer the following

questions:

(i) Determine the number of units (x) that should be
sold to maximise the revenue R(x) = xp(x). Also, verify

the result. (2)
(i) What rebate in price of calculator should the store
give to maximise the revenue? 2)

Overspeeding increases fuel consumption and decreases
fuel economy as a result of tyre rolling friction and air
resistance. While vehicles reach optimal fuel economy at
different speeds, fuel mileage usually decreases rapidly
at speeds above 80 km/hr. [Delhi 2024, Ap]

25

—_— N
wm O

Fuel (1/100 km)
o
+
L
-

S W

0 20 40 60 80 100
Speed (km/h)

120 140 160

The relation between fuel consumption F(//100 km) and
speed V (km/h) under some constraints is given as

v: v

=2 i14
500 4

On the basis of the above information, answer the
following questions:
(1) Find F, when V=40 km/h. a

dF
(i) Find —

A M

(ii)) (a)Find the speed V for which fuel consumption F is
@

minimum.
OR
(b) Find the quantity of fuel required to travel 600 km

.. dF
at the speed V at which v =-0.01. ?2)
Chapter 7 : Integrals

—
T / I m Integration by substitution
____________________ @

43. Find
4x
S dx [Delhi 2024, U]
elhi .
e 41 =
Short Answer Question (3 Marks) E
44. (b) Find:
3 ! dx )
x[(logx) -310gx_4} [Delhi 2024, U]
45. Find:

x2.sin”! (x3/2 ) dx [Delhi 2024, U]

47. Find: j sec’ 0d0 [All India 2024, U]

48. (b) Find: [e" = |dx
= 1+x2

[All India 2024, Ap]



Evaluation of Definite
Integrals by Substitution

T
2(6
49. The value of J. tan (Ej o s
0

[All India 2024, K]

(a) TC+\/§ (b) 3«/§—n
(© \/g—n (d) n—«/g

=
- / Some Properties of Definite
a I Integrals Py

n/2 .
SIN X —COS X
I dx

50. isequalto:  [Delhi 2024, Ap]

0 1+sinXx +cosx

@ =
n/2

© |

0 1+sinx +cosx

(b) Zero (0)

2sin x 2

51. Evaluate:

T
4
| xdx [All India 2024, Ap]

0 1+ cos2x +sin 2x

52. Evaluate:
2
J~ 2—x dX
) V 2+X

Chapter 8 : Application of Integrals

[Delhi 2024, K]

53. (a) Sketch the graph of y = x|x| and hence find the area
bounded by this curve, X - axis and the ordinates x
=-2 and x =2, usig integration.[All India 2024, A]

Mathematics

54. Using integration, find the area bounded by the ellipse
9x2 +25y2 =225, the lines x =—2, x =2, and the X - axis.
[All India 2024, Ap]
55. IfA, denotes the area of region bounded by y2=dx.x=1
and x-axis in the first quadrant and A, denotes the area of
region bounded by y* = 4x,x =4, find A : A,.
[Delhi 2024, K]

Chapter 9 : Differential Equations

Order and Degree of a
differential equation

56. The degree of the differential equation (y")? + (y')3 = x

(y)is: [Delhi 2024, K]
@@ 1 (b) 2
() 3 (d) not defined

Differential equations with
variables separable

57. (a) Find the particular solution of the differential

ti ﬂ_ 2 i that (Ej_2
equation — - =y cos 2x, given that y | 7 ] = 2.

[All India 2024, Ap]

Homogeneous differential
equations

d
58. The differential equation d_z = F(x, y) will not be a

homogeneous differential equation, if F(x, y) is:
[Delhi 2024, U]

(a) cosx—sin [%) (b) Y
x>+ y2 2 x
(© Xy (d) ©0s [;j
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59. Find the particular solution of the differential equation

y
(xe; + yj dx=xdy, given thaty=1whenx = 1.

[All India 2024, U]
60. Find the particular solution of the differential equation

, dy
given by 2xy + y? — 2x? x 0; y = 2, when
=1 [Delhi 2024, Ap]

61. The integrating factor of the differential equation

dy 2 . .
Y020 [All India 2024, Ap]
2 2
(@) X (b) x
2
© e (d) elo=

62. The integrating factor of the differential equation

d
(x+2y?) d_z =y(y>0)is: [All India 2024, Ap]

®) x

63. Find the general solution of the differential equation:
ydx=(x+2y?)dy [Delhi 2024, K]

Chapter 10 : Vectors Algebra

Scalar (or dot) product of
two vectors

Multiple Choice Questions (I Mark) E

64. If a and b are two vectors such that

|5| = 1,|B| =2anda.b= ﬁ, then the angle between 2a

and b is: [All India 2024, U]

@ b 3

a ® 3

Sn 11n

© % @
65. The vectors a=2i-j+kb=1-3j-5k and

c=-3i+ 4} +4k represents the sides of
[All India 2024, U]
(a) anequilaterlal triangle
(b) an obtuse - angled triangle
(c) anisosceles triangle
(d) aright-angled triangle

66. For any two vectors a and b, which of the following

statements is always true? [Delhi 2024, K]

[

(2) a.b=al[p) (b) a.b=a][p

67. The position vectors of vertices of A ABC are
A(2i-]+K), B(i-3j-5k) and C(3i-4j-4k). Find

all the angles of A ABC. [Delhi 2024, K]

68. An instructor at the astronomical centre shows three
among the brightest stars in a particular constellation.
Assume that the telescope is located at O(0, 0, 0) and the
three stars have their locations at the points D, A and V

having position vectors 2i+3j+4k,7i+5]j+8k and

3+ 7} +11k respectively. [All India 2024, Ap]




69.

70.

71.

Based on the above information, answer the following

questions:
(1) How far is the star V from star A? @
(i) Find aunit vector in the direction of DA . M
(ii)) Find the measure of ZVDA. )
OR
(i) What is the projection of vector DV on vector DA ?
(2)
Vector (or cross) product of
two vectors
____________________ 9

Let 3 be any vector such that |;1| = a. The value of

[All India 2024, K]
(b) 2a2
(d 0

|5 ><i|2 +|2—1><j|2 +|;1 ><1A<|2 is
(@) a?
(c) 3a2

The unit vector perpendicular to both vector i+k and

i—k is [Delhi 2024, Ap|
@ of ® ]

Tk Tk
(©) (d)

Assertion Reason/ '
Two Statement Type Questions (1 Mark) '

Assertion and Reason based questions. Two statements
are given, one labeled Assertion (A) and the other labelled
Reason (R). Select the correct answer from the codes (A),
(B), (C) and (D) as given below.

(@) Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of the Assertion
(A).

Both Assertion (A) and Reason (R) are true, but
Reason (R) is not the correct explanation of the
Assertion (A).

Assertion (A) is true, but Reason (R) is false.
Assertion (A) is false, but Reason (R) is true.

(b)

(©
(d)

Assertion (A): For two non-zero vectors a and B,

a.b=b.a.
Reason (R): For two non-zero vectors aand B,

[Delhi 2024, K]

Mathematics

Chapter 11 : Three Dimensional Geometry

Direction Cosines and
Direction Ratios of a Line

72. The coordinates of the foot of the perpendicular drawn
from the point (0, 1, 2) on the x-axis are given by:
[Delhi 2024, K]

@ (1,0,0) (b) (2,0,0)
© (J5.0,0) (d (0,0,0)

73. Ifaline makes an angle of 30° with the positive direction
of x-axis, 120° with the positive direction of y-axis, then
the angle which it makes with the positive direction of z-
axisis: [Delhi 2024, Ap]
(@ 90 (b) 120°
(© 60° d @

74. Direction ratios of a vector parallel to line
x—1 2z+1

S TYE T [Delhi 2024, U]

(a) 25 _15 6 (b) 25 1: 6
© 2,1,3 d 2,-1,3

75. The Cartesian equation of a line passing through the point

with position vector a =i—j and parallel to the line

r=i+k+p(2i-j), is [All India 2024, U]

Xx-2 y+l _z b x-1 _y+1 _z
@ 0 1 ® =7 ="7%
x+1 _y+1 _z d x-1 'y z-1
© 5770 @ =5 =577

76. Find the equation of the line which bisects the line segment

joining points A(2, 3, 4) and B(4, 5, 8) and is perpendicular

x-8 y+19 z-10
3 -16 7

to the lines and

x-15 y-29 z-5

3 . = - [Delhi 2024, K]
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. 1-x
77. Thelines s T =7 and 2p 1 5 are

perpendicular to each other for p equal to:
[All India 2024, Ap]

1 o1
@ - ® 5
© 2 d 3
Long Answer Questions (5 Marks) E
78. Iftheline ~— =Y 2=%"3 41q
. eline —==-=—=——an

x-1 y-1 z-6 )
3K = 1 = 7 are perpendicular to each other, find

the value of k and hence write the vector equation of a

line perpendicular to these two lines and passing through
the point (3,4, 7). [All India 2024, K]

L Shortest Distance between

}: / Two Lines

q ____________________ @

Long Answer Questions (5 Marks) E
. . . X 2y-6 1-z

79. Find the distance between the line 5 = T = _1

and another line parallel to it passing through the point
(4,0,-5). [All India 2024, Ap]

Chapter 12 : Linear Programming

Linear Programming Problem
and its Mathematical
Formulation P

80. The maximum value of Z =4x + y for a L. P. P. whose

feasible region is given below is:  [All India 2024, K]

»
»

90 —

(0, 50)
50 |

B (20,30)

(30, 0)

0/ 10 20 30 40 50
@ 50 (b) 110
(©) 120 d) 170

81. Thecommon region determined by all the constraints of a
linear programming problem is called: [Delhi2024, K]
(@) an unbounded region (b) anoptimal region
(c) abounded region (d) afeasibleregion

Assertion Reason/
Two Statement Type Questions (1 Mark)

Assertion (A) and Reason (R) based questions carrying
1 marks each. Two statements are given, one labelled
Assertion (A) and the other labelled Reason (R).

Select the correct answer from the codes (A), (B), (C) and

(D) as given below:

(@) Both Assertion (A) and Reason (R) are true and the
Reason (R) is the correct explanation of Assertion
(A).

(b) Both Assertion (A) and Reason (R) are true and
Reason (R) is not the correct explanation of the
Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

82. Assertion (A) : The corner points of the bounded feasible
region of a L. P. P. are shown below. The maximum value
of Z=x+ 2y occurs at infinite points.

Y
6($N (0. 60) T (120, 60)
(60, 30)
304 R
(40,20)// > W////
.

P
(60, 0)
Reason (R) : The optimal solution of a LPP having

bounded feasible region must occur at corner points.
[All India 2024, K]



83. The corner points of the feasible region determined by
the system of linear constraints are as shown in the

following figure: [All India 2024, U]

(1) IfZ=3x—4ybe theobjective function, then find the
maximum value of Z.

(i) IfZ=px+qywherep,q> 0 bethe objective function.
Find the condition on p and q so that maximum value
of Z occurs at B(4, 10) and C(6, 8).

84. The month of September is celebrated as the Rashitrya
Poshan Maah across the country. Following a healthy
and well-balanced diet is crucial in order to supply the
body with the proper nutrients it needs. A balanced diet
also keeps us mentally fit and promotes improved level of

energy.
/- \ (4 -6Porions Each)
Fals & Sugar. "% Fals - 5 glportion
f *a " BUgar = 5gipotion
f =% '\.%
= {- - 3 Porlions Each)
Puiges & UB'W | ﬂ\, v Pulsas = 30 g/porion
e Dalry 100 g'porton
Fride & i '3-? - & Partions)
\egelables,’ %‘% 4 '\ °, 100 g'portion
< ORE 1o
Ceseals & | h

{10 = 15 Portions}
Bllels g 30 g'portion
(\ L = O

Figure-1

Mathematics

7/

/

/

/}'/

N W wn [ole]
QTR R EuHA 0 o =¥

xty= 6\

4x +5y=28 XT2y=10

3x+y=28

Figure-2

A dietician wishes to minimize the cost of a diet involving
two types of foods, food X(x kg) and food Y (y kg) which
are available at the rate of ¥ 16/kg and ¥ 20/kg
respectively. The feasible region satisfying the constraints
is shown in Figure-2.

On the basis of the above information, answer the
following questions:

(1) Identify and write all the constraints which determine
the given feasible region in Figure-2. (9]
(i) Ifthe objective isto minimize cost Z= 16x + 20y, find
the values of x and y at which cost is minimum. Also, find
minimum cost assuming that minimum cost is possible for
(2) [Delhi 2024, Ap]

Chapter 13 : Probability

the given unbounded region.

85. Let E be an event of a sample space S of an experiment,

then P(S|E) = [Delhi 2024, K]
@ P(SNE) (b) P(E)
(¢ 1 (d o
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Multiplication Theorem on
Probability and Independent
Events

86. Rohit, Jaspreet and Alia appeared for an interview for three
vacancies in the same post. The probability of Rohit's

1 1
selection is g,Jaspreet‘s selection is 3 and Alia's

1
selection is 1 The event of selection is independent of

each other.

Based on the above information, answer the following
questions: [All India 2024, K]
(1) What is the probability that at least one of them is

selected? a

@) Find P(G |ﬁ) where G is the event of Jaspreet's

selection and [y denotes the event that Rohit is not

selected. (4))
(@iii) Find the probability that exactly one of them is
selected. 2

OR
(@ii)) Find the probability that exactly two of them are
selected. (1))

87. A card from a well shuffled deck of 52 playing cards is
lost. From the remaining cards of the pack, a card is drawn
at random and is found to be a King. Find the probability

of the lost card being a King. [All India 2024, K]

Random Variable and its
Probability Distributions ,

Multiple Choice Questions (I Mark) E

88. The probability distribution of a random variable X is:

X 0 1 2 3
PX)| 0.1 k 2k k | o1

where k is some unknown constant.
The probability that the random variable X takes the value

21is: [All India 2024, AP]
1 L 2

@ 3 ® 3
: a1

© 3 @

89. Apair ofdice is thrown simultaneously. If X denotes the
absolute difference of the numbers appearing on top of

the dice, then find the probability distribution of X.
[Delhi 2024, U]

90. A biased die is twice as likely to show an even number as
an odd number. If such a dies is thrown twice, find the
probability distribution of the number of sixes. Also, find

the mean of the distribution. [All India 2024, K]

91. Airplanes are by far the safest mode of transportation
when the number of transported passengers are measured
against personal injuries and fatality totals.

[Delhi 2024, Ap]
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Previous records state that the probability of an airplane
crash is 0.00001%. Further, there are 95% chances that
there will be survivors after a plane crash. Assume that in
case of no crash, all travellers survive.

Let E, be the event that there is a plane crash and E, be
the event that there is no crash. Let A be the event the
passengers survive after the journey.

Mathematics

On the basis of the above information, answer the
following questions:
(1) Find the probability that the airplane will not crash.

o)
(i) Find P(A[E))+P(AE,). 1)
(iii) (a) Find P(A). 2

OR
(b) Find P(E,|A). Q)



Chapter 1 : Relations and Functions

- NS
/ m Types of Relations
____________________ @

U4

%, Solutions

(¢) (a,a) R impliesa +aisaprime number

Buta +a=2ais not always a prime number.

Hence, R is not reflexive.

Letn=1

2n =2 which is a prime number.

2n is not composite for all natural numbersn.  [1 mark]

M) Consider 242 Rv2 as 242 -2 +42 =242

(irrational)
V2R3/2 as /2 =342 ++/2 = —/2 (irrational)
But 242 K 3.2
22-32+42=0 (rational number)

Hence, R is not transitive. [2 marks]
(a,a) eR as a—a+V2=2

which is irrational number V a € R.

Hence, R is reflexive. [1 mark]

Consider (2«/5,«/5)
2W2-V2+2=22 (irrational number)
(2, 242)sR

as /2 —24/2 ++/2 = 0 (notirrational)

Hence, R is not symmetric. [2 marks]
Reflexive
(a,b)R(a,b)=a—-a=b-b=0
Which is true for all (a, b) e N x N. [1 Mark]

Symmetric
(a,b)R(c,d)=>a—-c=b-d=c—-a=d-b

= (c,d)R(a,b)V(a,b) e NxNand(c,d) e NxN
Hence R is symmetric. [2 Marks]
Transitive

Let(a, b)R(c,d)and (c,d)R (e, f)

= a-c=b-d..(i)

= c—e=d-f..(i)

Adding (i) & (ii)

a—e=b—f=(a,b)R(e, )

Hence R is transitive.

R is an equivalence Relation. |2 Marks]

4 NS
T / m Types of Functions
L_J ____________________ P

(¢) To show function is one-one, let f{x,) = f(x,) where
X]: X2 € (0: OO)

9} + 6%, —5=9x3 +6x, -5
9(x12—x%)+6(x1—x2)=0

(x1—X)[9(x;+x,)+6] =0

u 4 U

Xl = X2 ['.' 9(X1+X2)+6 > O]
Hence function f(x) is one-one
Given, f(x)=9x%+6x—5=(3x+1)2—6

+6 -1
= y:(3x+1)2—6:>x:y—
Clearly, Vy €[-5,%), There exist pre-image x €[0,o).

Hence f(x) is onto. Therefore we can say that f(x) is bijec-
tive. [1 Mark]

Let f(x,) =1(x,)
X1 -3 _ X) -3

X1—5 X2—5
X1Xp —5X1 —3X2 +15 =X1Xp —3X1 —5X2 +15
2X1 :2X2 =X =X3

f(x;) =f(x5) = x; = x,. Hence f(x) is one one.

[2%2 marks]
Let _x-3
ety —5
xy—Sy=x-3
X(y=1)=35y-3
X:5y—3
y—1
x is defined VyeR—{1}
Rangeof f=R— {1}
Range = codomain
= fis onto [2%2 marks]
Let f(x) =1 = 2X2
2 1+x

1+x%=d4x=>x>—4x+1=0

L _4x416-4 4£243

2 2

=2+.3

For f(x) =% there are two values of x belonging to

domain. Hence f'is not one one. [2 Marks]
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02X

1+x

2

y+yx2=2x:yx2—2x+y=0

for x to be real

4-4y2>0

vy’ <1=yel[-11] [2 Marks]
Range of fis[1, 1]. For f(x) =2 € R thereis no preimage. f
is not onto.

For fto be onto A should be [-1, 1] [1 Mark]

Chapter 2 : Inverse Trigonometric Functions

T' / Definition, Range, Domain and
Il I Principal Value Branch P

7. tan'1=-, co 1(_ )zcos_l[cos(ﬁnzﬁ
3 3
sin_l[_—lj—_—n 1 K
2 4 [1 mark]
-1 (—) (-l m 2 n_ 2n
tan 1+cos | — |[+sin | —=|=—+———
2 N2) 4 3 4 3
[1 mark]
8. -—1<x’-4<1=3<x’<5
Xe[—\/—,—\/ﬂu[ﬁ,\/ﬂ [1 Mark]

2 1,2 T
x“ —4e[-1,1]. Range of sin™" (x“—4) is ,

2°2
[1 Mark]
Simplest Form, Graph of
Inverse Trigonometric
Functi
B NE P
cos’ sin?2 X
_ 2
cos? X +sin2 X —2sin X cos *
2 2 2
cos® X —sin2 % cos% +sin >
= 5= [1 mark]
X . X X sinX
(cosg - smEJ cosy sy
1+ '[ani T ox
= 2 _ tan (— + —j
1—tan > 4 2
2

COSX

tan”! (—) =tan”! {tan (E + iﬂ
l-sinx 4 2

Mathematics
=242 1 mark
n [1 mark]
10. tanl[_—ljz_—7t
3 6
COt_l [LJZE
3 3
-1 T
tan |sin| —= ||=tan (1) =
( 2)} -1= e [1 Mark]

mT T T 7T T —T

6 3 4 6 4 12

Chapter 3 : Matrices
oY
3 / I W Matrix, Types of Matrices
____________________ @

a ¢ 0
b d 0
05

[1 Mark]

11. (d) Giventhat is scalar matrix

a=d=5andb=c=0

Now,a+2b+3c+4d=5+0+0+20=25 [1 mark]
k 00
12. (@ Leta3x3scalarmatrixbe|0 k 0
0 0 k

Now, Product of all its element = 0.k =0 [1 Mark]

13. (¢) Putting values ofi, jin aj =1-3]j

wegeta; =-2<0
aptay =-5-1=-6
a3, =0,a,;,=-8
a5 <ay; = Option (c) is false statement. [1 Mark]

(oY
i / I W Operations on Matrices
____________________ @
4. (© A2=3 13 129—1 3+2:8 5
-1 24|-1 2 -3-2 -1+4 -5 3

5 8 5 7 0 15 5
A +71= + =
-5 3 0o 7 -5 10




Solutions

15.

16.

17.

15

_ — Iy
=12 1 2 01 + / m Transpose of a Matrix
b A=|0 2 3 ,B=§ 9 2 3 T I ____________________ Py
3 2 4 6 1 & 18. (d) Forsymmetric matrix A
A'=A
1 0 4+2) 1 00 (BAB)'=B'A' (B")
Since, AB=1=|0 1 —6-31|=/0 1 0 =BAB o
0 0 9440 00 1 Hence B'ABis syn?metrlc. matrix.
For skew symmetric matrix P
Comparing both sides, we get P'=-P
44+20=0=>A=-2 Assertion is false but reason is true. [1 Mark]
—6-3h=0=2=-2 Chapter 4 : Determinants
and 9+4A=1= A =-2.
_r.— NS
2 112 1 - / m Adjoint and Inverse of a Matrix
a) A= U Y o o eceea
o w2 12 ) ¥4 .
19. ® Given, A~ 121
. iven, ==
B {0 0} 7/-3 2
00 Now, A=(A"1)!
A2=A3=A%=0 | _1|_1
T-A+A2-A3 . =1-A AT
:F 0}{2 1} Foany 27 17
0 1)1 = WA= 307 27
|:—l —li| d"(Afl) 2 1
= [1 mark] -1,-1 _ adj _ -
4 3 (A7) ——|A,1| =15 5 [1 mark]
cosx —sinx 0 b
b) F(x)=|sinx cosx 0 - ¢
20. d) given|a -b c|=kabc
0 0 1
a b —
cosx —sinx O/ cosx —sinx O On expending the given matrices, we get
=[F®]* =| sinx cosx 0| sinx cosx 0 = 4abc=kabc = k=4 (1Mark]
0 0 1 0 0 1 1 cotx
21. A=
—cotx 1
cos’ x—sin’x  —-2sinxcosx 0 | A|= cosec”x
2
=[FX)I" =| 2sinxcosx cos>x—sin’x 0 . 1 —cotx
0 0 ) adj(A) = cotx 1 [2 Marks]
cos2x -—sin2x 0 Al = 1 - { 1 _COtX}
=|sin2x cos2x 0 cosec”x | cotx !
0 0 ! 3 sin? x —CcosXxsinx
= [FX)P=F(2x) (1) B . 2
Also, Given that [F(x)]2 = F(kx) (i) cosxsIx - SiX
From equation (i) and (ii) : k=2 [1 Mark]

1 —cotx
A'=
cotx 1
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-1 1 —cotx]|| sin’x  —cosxsinx X 2
A'AT = L
cotx 1 cosxsinx sin” x Y=~
z 5
sm X — cos X —2sinxcosXx x=2,y=-1,z=5 [2 marks]
2cosxsinx  sin® x —cos” X 1 1 1
23. (@ Let;=a,—=b,;=c [1 Mark]
—cos2x —sin2x y
) [3 Marks] 2a+3b+10c=4
sin2x  —cos2x 4a—6b+5c=1
6a+9b—-20c=2
3-7 WSolutions of System of 2 3 10
I_J Equations _ _ _ _________. P Let A=l4 —6 5
1 2 1 6 9 20
22. A=|2 3 -l
10 1 4 a
B=|1|, X=|b
|A|=3-2Q2+1)+(0-3)=3-6-3=-6 [1 mark] 5
C
323 AX=B=X=A"B
adj(A)=[-3 0 3
3 2 -1 75 150 75
Adj (A)=|110 -100 30 2 Marks|
, -2 -5 720 24
A1 sy
Al 6 s 0 [2 marks] |Al =2(120 —45) =3 x(=110)+10x 72
- N =150+330+720=1200
Matrix form of system of equations
75 150 75
L2 1hx) s o = gg| 110 —100 30
203 0y =it 720 24
1 -1 1||z]| |8
ATX=B | 75 150 75 [4
X=ATy1B=ANHTB X=——110 -100 30 |1
(A7) (A7) 1200
3 -3 37l 720 242
-1
X=? 2 0 2|1 B 600 1 1
-5 3 18 400 |=>a=—,b=—,c==
~ 1200 240 273 5
[15-3-24
Y 1040416 x=2,y=3,2=5 [2 Marks]
6
| —25+3-8
1'—12
=—| 6
6
| -30




Solutions

Chapter 5 : Continuity and Differentiability

1

—e

<

NS
____________________ 9

24. () - Vx<-3 wehave|x|=—x
-x+3 if x<-3
Hence f(x) is, f(x) =< —2x if —-3<x<3
6x+2 if x23

lim f(-=3-h)= lim f(-3+h)=f(-3)=6
h—0 h—0
= f(x)is continuous at x =—3

Now, since lim f(3+h) =20 and
h—0

= atx=3,RHL=LHL

= f(x)is discontinuous at x =3

Hence, the number of points of discontinuity =1 [1 Mark]

- NS
/ W Differentiability

25. Given function is,
fix)= x|+ [x-2|

lim f(3-h) =6
h—0

%

N

Vv
from the graph of f(x), it is clear that f(x) is continuous
everywhere but not differentiable at x =0 and x=2.
f(x)=|tan2x |

tan(zxgjz— 3.<0

26.

f(x) = —tan2x at x :g

fi(x) = —2sec? 2x

f(ﬁ): _22
3/ cos”2x

[1 Mark]

17
2 2
- - 2
cos? (275] (=1/2)
3
= [1 Mark]
27. forx>0, [x|=x
4= L it X ,
dx dx X [x| [1% Marks]
forx <0, [x|=—x
d d X X
—(xD)=—"-(-x)=-1=—=— 1
™ (Ix1) ™ (=x) x| [1% Marks]
Derivatives of Implicit
2 and Inverse Trigonometric
: I Functions
____________________ 9
28 d(tan”'x*) _d(tan"'x?) d(x%)
) dx dx2 dx
1 2x
= . (2 X) =
1+ ()(2)2 1+x* [1 Mark]
29. y=cos® (sec22t)
% =3cos’ (5602 2t)x(— sin(sec2 2t)) x
2sec(2t) xsec2ttan 2t x 2
% =—12cos” (sec2 21) sin(sec2 2t)x sec? 2ttan 2t
[2 marks]
30. Letcot'x=0
cot=x
cosecd = V1+ x>
= cosec (cot_1 X)= 1+x2 = y [1 Mark]
ﬂ = ! x2X = X
dx 2\/1+x2 \/l+x2
d
Vi+x2 2 x=0 [1 Mark]
dx
' NS
T / I W Logarithmic Differentiation
____________________ 9

xy=cx"Y¥
Take (log) on both sides

ylnx=x—y:>l+(1nx)ﬂ=1_ﬂ
X X dx



18

dy y
12
(I1+1Inx) »

ylnx=x—y:>§(l+lnx)=l [1 mark]
Qe oL Inx
dx (1+Inx) (1+Inx)
dy  Inx
dx  (I+Inx)> [1 mark]
32. Letu=(cosx)*
logu=xlog cosx
1d
;d_z =log(cosx) — x tanx [1 mark]
dy_ (cosx)* [log(cosx) —x tanx |
dx
y =(cosx)* +cos v/x
dy X -1 1
— =(cosx)" [log(cosx) — x tanx |+ ——=x——=
dx [fog(cosx) A N
1
= (cosx)*[log(cosx) — x tanx | - > [2 marks]|
2Vx—x
2 Derivatives of Functions
. / I in Parametric Forms
____________________ 9
33. (@) Derivative of x2 with respect to x3 is,
dx?)
de®) _Tdx _2x 2
dx’) dx®) 3x? 3x
dx
34. (@) x=¢%8t=]nx=cos 3t
y=eSmt= Iny = sin3t
(In x)? + (In y)? = cos?3t+ sin3t=1
(Inx)?+(Iny)*=1 [1 Mark]
differentiating both sides wrt. x
2(1x) . 2lny ﬂ _0
X y dx
dy -ylnx
d_x = Tny [2 Marks]

Mathematics

—

-
- / Wlncreasing and Decreasing
1 .
T I Functions
____________________ )

36.

37.

38.

39.

Chapter 6 : Application of Derivatives

d—V=6cm3/sec =V=a= 3a2%=6

dt dt

3xg2da__ da_ 2 [1 mark]
dt dt g2

S = 6a2

ds da 2 2

E=12a5=12><8><8—2=3cm /s [1 mark]

@ f(x)=kx—sinx
f'(x) =k —cosx

for strictly increasing
k—cosx>0 = cosx <k

cosx <1<k
s k>1 [1 mark]
() Given, filx)=x>—3x2+12x—18 [1 Mark]
= fi(x)=3x>-6x+12=3x-1)>+9

vxeR, f'x)>0
= f(x)isstrictly increasing on R [1 Mark]

f(x) =sinx + cosx
f(x) = cosx — sinx

Vxe(ﬁ,s—n)
4 4

cosx < sinx
cosx —sinx <0

f'(x)<0Vx E(E,S—n)
4" 4

st /
4

TN

s

[1 mark]
Note : If function f(x) is strictly decreasing in (a, b) then
f'(x)<0 Vxe(a,b)

f(x)=e*—¢ X +x—tan ' x

m 5w
Hence f(x) is strictly decreasing in the internal ( )

1

1+x

f'x)=e*+e X +1-

2

e +e ¥ >22VvVxeR &

1
3 <1VxeR
1+x

f'x)22+1-1=2>0
Hence, f(x) is strictly increasing in its domain. [2 Marks]



Solutions

(oY
i /I WMaxima and Minima

____________________ 'Y
40. fX)=x+—
X
1
f'x)=1-—
X2
For maxima or minima
1
f'x)=1-—=0=x=%I [1 Mark]
X
2
f"(X) =
X3

41.

42,

f"(1)=2>0=x=11is point of minima.
f'"(-1)=-2<0=x=-1 is point of maxima
M=f{-1)=-2

m=1f1)=2

M-m=-2-2=-+4

R(x)=x*xP(x)
2

= 450x — >
2

d—R=450—x
dx

2
d_l::—1<()
dx

For maximum revenue

d—R:0:>x=450
dx

2
d_R <0
dx? |x=450
Atx =450 maximum revenue is obtained 450 units should
be sold to obtain maximum revenue. [1 mark]

(i) P(450)=450 —4—20 =225
Rebate=350-225

F 125 for maximum revenue. |2 marks]

2
Fer Y
500 4

1600 40
N OF@40) =22
i FEO="0""7

=32-10+14=72
o dE_V 1
 v=2s50 4
(ii)) Forminimum F

+14

[1 Mark]

[1 Mark]

19

d’F
av?
V= 62.5 for minimum fuel consumption.

Y _Loo0
250 4

at V=62.5isL>O
250
[2 Marks]

)

Y _025-0.01=0.4
250

V=250 0.24= 60 kivhrs
g 3600 60

500 4
=7.2-15+14=21.2-15=6.2(¢/100 km)

[1 Mark]

14

[1 Mark]

Chapter 7 : Integrals

44.

[1 Mark]

Letu=e?* + ¢ 2X
du =2(e** — e 2¥)dx

[1 Mark]
I= J'ﬂ = l!én u+C

2u 2
=%1n(e2X +e )+ C

1
logx=t :>;dx=dt [1Mark]

dt dt
I= -
jt2 —3t—4 j(t— 4)(t+1)

:lI(L_Ljdt:lln(ﬂ)Jrc
5\t—-4 t+1 5 t+1

:lln(lnx_4)+c
5 Inx+1

[2 Marks]
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45.

46.

47.

Let X2 =t

=§\/;dx
2
I:J‘x3/2 sin~ x3/2fdx

=J‘tsin71t><zdt
3

.2
| A 1
:2 —sin lt—I t2dt1
32 NWI-

:l_t sin~ t+I _t _
3 N
= ! _t2 sinflt—sin71t+‘[\/1—t2dt}

o
=— tzsin_lt—lsin_1t+i 1—t2}+C
3L 2 2
Transpose of a Matrix
S
y 5 X2 -4 x*+1

2xd
)dng[J- xdx

J- 2x
&+1)(x>-4 x2 x2+1

2xX
x>+ 1)(x>—4

_J- 2xdx
|
=§[1n(x2—4)—1n(x2+1)]+c
2
=lln(X _4J+c
5 X% +1

I:Isec39d9

1= Isece-sec2 06do
= secetane—Isecetane-tanede
= secetane—jsece(sec2 0-1)do

=secOtan 0+ Isec 0do — J‘sec3 06do

2l =secHtanO+log|secO+tan 6 |

1
I:E[secetan9+log|sec6+tan6\]

17 _ _ .
=—|t?sin 't—sin 1t+i 1-t2 +lsm 1‘[}+C
3 2 2

|

Mathematics
48. Letfix)= ——
. Letfix)=
V1+ x2
[1 Mark]
Ix2xxx
f'(x)= -
\/l+ 2 20+ X2)3/2 [1 mark]
— _ X2
Jiex?  1+x%"?
[1 Mark] IR S
(1+ X2)3/2
1= [e* (f)+'(x)d
xe*
X
=¢ f(X)+C=\/72+C [2 marks]
1+x
Y T
49. © [tan’ (dee -] [secz (QJ —1jde
0 3 0 3
e T
[1 Mark] :{3tan(—)—9} =(3tan£—n)—0
3 0 3
-33-n [1 mark]
3-7 WSome Properties of Definite
tid [ntegrals .. o
[1 mark] 2.
_ J- sinx —cosx .
50. B o L+sinx+cosx (D)
2 sin(m/2—-x)—cos(n/2—-x)
= I= I dx
[1 mark] 0 l+sin(n—x)+cos(n—x)
2 2
a a
J.f(x) dx :J.f(a— x)dx
0 0
[1 mark] 2
= 1= [ R gy (i)
0 1+sinx +cosx
Eq @)+ (i1),
/2 0
= 2= J. ——dx=0
0 I+sinx +cosx
= =0
[2 marks]



Solutions

x dx
1+cos2x +sin2x

I
pieeolafox ol 2(5 )

-

n
4
B J(; 1+sin2x +cos2x

51. 1

1]
S e— |3

[1 mark]

de
4

3 [1 mark]
2c0Ss” X +28In X cos X

T sec2 xdx

16

I=

oS e—hr3

1+ tanx

T /4
:E[ln(l +tan x)]g

T
=—({n2—-/n
16( )

_min2
16

I

[1 mark]

—
I
—
V)
|
bl
[=N
bl

52.

b
\8)
+
>

>
s‘
>

2_
2+

2—

X

—_—N

I= dx [1 Mark]

>
>

8]

2 ) 2

”%d":i@z 17

V4 _ —x? 2

dx

(3

=(2sin"'(1)+0)— (2sin "' (=1)+0)

=n—(—m)=2mn [2 Marks]

21

Chapter 8 : Application of Integrals

Required Area

2
=2><J.x2dx
0

[2 marks]

x=-2

0,0

[\

ST 16
— | = 3 [2 marks]

3 o

V225-9x2

54. Y=f

-

(_2: 0)

(0,3)

[™

(2,0) (5,0)

(_5 s 0)

(0: _3)

Required Area

2 02
_ J' 225-9x dx
-2

5
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2

_2 (225-9x2) dx
5

0

2
:§><3J.\/25—X2dx
0

2
=E{i\/25 —x2 +§Sin1§}

5.2 0
%[(25 +25sin_1§)—0}

= g\/ﬁ + 15sin_1 (%)

55. y*=4x

y=2Vx

[3 marks]

4

1
4 1
Al :J.z\/; dX :§[X3/2]O :5 [2 Marks]
0

A, =]‘[2& ~(-24x) Jdx

0

[2 Marks]

2 4 8 64
A, =4x=x|,32] =—=x8=—

ﬁ:4_/3':i:>A1:A2:1:16
Ag

64/3 16
Chapter 9 : Differential Equations
7 Order and Degree of

a differential equation
56. @ given (y")*+(y)? =xsin (y)
Clearly the given differential equation is not in the
polynomial form of (y').
Hence its degree is not defind.

[1 Mark]

[1 Mark]

Mathematics

Differential equations with
variables separable

7

____________________ 'y
dy
—— =yCos2x
57. (@ i y
dy
— |—=|cos2xdx
o
1.
1ny=zsm2x +C [1 mark]
T
— | = 2
o(3)
1. b
In2 :—s1n(2><—)+ C
2 4
1
C =1n2—5 [1 mark]
Particular solution is
1ny=lsin2x+ln 2—l [1 mark]
2 2
—® Homogeneous differential
E / equations
q ____________________ 9
58. (@) IfF(x,y)=cos(x) —sin (thhen [1 Mark]
X
dy :
po F(x,y) will not be Homogeneous.
- dx =xd
59. ® [yexy y )7 y
dx X
Lety=vx [1 mark]
Y_yxd
dx dx

vixToeviv
dx

dx

X
- V=Inx+C
Inx+eV+C=0
y(H)=1
Mm+el+C=0=e=—¢"!
Particular solution is

J‘efvdv =



Solutions

-y
Inx+CX* =e"
Note : If the given differential equation is homogeneous

1 [1 mark]

then put y= vx 3%=V+Xﬂ

X dx

dy y2 +2xy
60. —="———
dx 2xX

dy dv
Y=VX:>d—X=V+Xd—X [1 Mark]

dv  v2x% +2xxvx
VdXx—=—-—"" =

dx 2x2

-2
= =X Chx+C

1nx+2—X=C
y

(=2

1n1+%=C:C=l

[1 Mark]

Particular solution is

lnx+2—X:1

1 Mark
y [ ]

X
2
=dx 2
I.F.:ej" = PlOEN = oo 2 [1 mark]
62. @ 2y oy XX oy
dx dy vy
-1
[~dy
d—X—i=2y:I.F.=e v ey 1

dy vy y

63.

65.

23
IF=1

y
ydx = (x +2y?)dy
dx _x zy 1 Mark
T~ ar
dy y [ ]
IF=J‘—ldy,<flxy

.Y
izjlxzydyﬂz
y "y
X
;=2y+c [2 Marks]

Chapter 10 : Vector Algebra

Scalar (or dot) product of
two vectors

(¢) Given: [a]=1 |p|=2

and 3-b=3=23-(-b)=-23
= |2d]-|-p|-cosb =243

= 2xIx2cosh=-23

NG

= cosf=———
2

= B=cos ! [_gj

_1( 57'[)
= COS COS—
6

@d Given: a=2i—j+k, b=1-3j—5k, ¢ =—3i +4]+4k
jal =v4+1+1=6

lo| =/1+9+25 =435

ldl=~9+16+16 =+/41

ab=2+3-5=0
The given vectors represent a right angled triangle.
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66.

67.

(@ We know that cos > 1

= [allp|cos6 >|al[p|
= ab2ldllp

AB =(i-3j-5k)— (2i- j+Kk)

=i -2j-6k =|AB| =41

AC =(3i-4j-4k)—(2i- j+k)
=i -3j-s5k=|ac|=+35

AB-AC=-1+6+30=35

AB-AC 35 35

[ABIAC] 3541 Va1

A=cosfl1f£
41

BC=(3i-4}-4k)—(i-3j-5k)

COSA =

=2i-j+k

BA = (2i- j+k)—(i-3j-5k)
:i+23+6f<
BC-BA=2-2+6=6

BC.BA 6 6

B=80)-BA) Jovar Vai

B=cos! A fi
41

CA =(2i- +k)—(3i-4j-4k)
:—f+3j+512
CB=(i-3}-5k)—(3i—4-4k)
=2i+]-k

CACB 2+3-5

= =0
|CAl-IcB] V3546

C=cos ' 0=90°

cosC =

[1 Mark]

[1 Mark]

[1 Mark]

[1 Mark]

68.

Projection of DV on D

Mathematics
AV = (=3i+7j+11k) —(7i+5]+8Kk)

=—10i+2j+3k
Distance between A & V is

=102 +22+3% =113

ﬂz(7f+5}+81§)—(2f+3j+412) :5{+23+41§

[1 mark]

—~ (51+2j+4k) 5i+2j+4k
DA = = 1 mark
2511644 35 [T mark]

DV =(-3i+7j+11k)— (2i+3j+4Kk)

:—51+4}+712

DA =5i+2]j+4k [1 mark]

DV.DA
cosO = e r—
[DV[~|DAl

. —25+8+128
35 x\25+16 +49

11 11

T3V5x00 452

af 11
ZVDA =cos 1[—) [1 mark]

452

OR

DA - (=5i+4j+7K).(51+ 2 j+ 4k)

35

2548428 11

Note : projection of a on b is given by

~ A2 2
=|—a2k+a3]| =aj +aj

.. Y 2
Similarly; |a><J| =aj +aj

and |?i><l;|2 :al2 +aj

3 \/g 3 \/g [2 marks]

ab

o

Vector (or cross) product of
two vectors

~2 » A A a2
b) |5><i| =|(a11+a2]+a3k)><1|

2

2

2



Solutions

Now, |5><§|2+|5><3|2+|§><1A<|

2 2 2 2 2 2
=aj +a3 +a1 +a3 +a1 +az :2(a12+a%+a§)

=2|5)* =2a?
70. (b) given a :i+12, b=i-k

Hence the unit vector perpendicular to a and b is
(ax b)
|5 X Bl

n=

[0
X
(o]
Il
— = =
O O o
—_ RS
Il
[\
—

|5><B| :|23| =2.

2]

n=="=j [1 Mark]

71. (©) ab=ba
Assertion is true.
ixb=-bxa

Reason is false

Chapter 11 : Dimensional Geometry
7 Direction Cosines and

Direction Ratios of a Line
72. () Letthe coordinates of foot of perpendicular on x-axis
be(a, 0,0)
direction ratios of the line joining points (a, 0, 0) and
(0, 1,2) will be a, —1, -2 since this line is perpendicular to
x-axishencea. 1+ (1) (0)+(-2)(0)=0=>a=0

[1 Mark]

Required coordinate is (0, 0, 0) [1 Mark]
73. (@ a=30°p=120°
We know that,
cos? o+ cos? B+ cos? y =1
= c0s?30°+cos? 120+ cos?y=1
2
= (?] +sin” 30° + cos’ y=1
31 2

= —+—+cos“y=1

4 4 !
= cos?y=1
= cos?y=0
= cosy=0 = y=90° [1 Mark]

25
74. (d) The given equation ofline is:

x—1

_2z+1
2 7T 2 o1 3
Direction ratios of the given line is (2, -1, 3)

So, the direction ratios of a vector parallel to given line 2,
[-1],3. [1 Mark]

- NS
/ W Equation of a Line in Space
____________________ 9

75. () Here d=i—j= Point (1,—1,0)

-1
_x-l_y 2

<

and b=2i—j= /=2, m=-1,n=0
Equation of straight line

x-1 y+1 z 1 K
5 —_1 0 [1 mark]

76. Vector perpendicular to the two lines is

i j k
3 16 7|=24i+36]+72k
3 8 -5

[2 Marks]

DR's of required lines are
<24,36,72> or <2,3,6>
Mid Point of ABis (3, 4, 6)
Equation of the required line are
x-3 y-4 z-6
2 3 6

L—Q

::Eﬁ W Angle between Two Lines
____________________ 'Y

; l—x_y—l_zjx—l_ _z

L A

Here, 1, =-2, m; =3,n,=1

[3 Marks]

2x-3 'y

X—3/2_l z—4

z—4
= =
2p -1 7 p -1 7

Here, l,=p,m,=-1,n,=7
Since, both are perpendicular.
2p-3+7=0=p=2 [1 mark]
Note : If two lines are perpendicular then I;1, + mym, +
nn,=0
78. Thelines are perpendicular
—3x3k+2kx1-2x7=0
-Tk=14=>k=-2
DR'sof /, =(-3,-4,2)
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DR'sof £, =(-6, 1,-7)

i j k
, -3 -4 2
Vector perpendicular to /; & /5 is
-6 1 -7
=261-33j-27k [2 marks]

Equation of required line is
T=(3i-4j+7k)+M(26i-33j-27k) [1 mark]
Note : A vector perpendicular to two vector 3 and p is

axb.

Shortest Distance between
Two Lines

Distance between the two parallel lines is equal to
distance of Point (4, 0, —5) from the line /.

APointon £is(2A, 24+ 3, A+ 1) [1 mark]
<2Ah—4,2\+ 3, A+ 6> are the directional ratios of line
perpendicular to /.

221 -4)+2Q2A+3)+A+6=0=>91+4=0

R
9

Foot of perpendicular from (4, 0,—5) on line is

(—§—4,_—8+3,6—i)
9 9 9

2 2 2
Required distance = \/ (4 + %“j + (_Tlgj + (_5 - %)

) (5] (5

[1 mark]

81.
82.

83.

84.

Mathematics

[2 marks] Chapter 12 : Linear Programming

Linear Programming Problem

and its Mathematical
Formulation
____________________ 9
(¢) Corner Points Valueof z=4x+y
A(0,50) z=50
B(20,30) z=80+30=110
C(30,0) z= 120 (Maximum)
0(0,0) z=0 [1 mark]
(d) afeasible region [1 Mark]
() Corner Point Z=x+2y
(40,20) 80
(60,30) 120 (maximum value)
(120,0) 120 (maximum value)
(60,0) 60

Since maximum value occurs at two adjacent corner points,
maximum value occurs at all point on line segment joining
those two points.
Assertion is true.

Reason is also true but is not correct explanation of

Assertion. [1 mark]
Corner Point Z=3x—4y

©0,8) -32

4,10) 28

6,8) -14

6,5) -2

4,0 12 - Maximum

0,0) 0

Zax =12 [1 mark]

(i) The value of Z at B is same as the value of Z at C.
4p+10q=06p +8q

2p=2q

pP=q [2 marks]
(i) The constraints are

x+2y>10

x+ty>6

3Ix+y>8 [2 Marks]
(i) Z=16x+20y

Corner Points Value of Z

0,8) 160

(L,5) 116

2,4) 112 -minimum

(10,0) 160

for minimum cost x=2,y=4

Minimum cost is T 112.



Solutions

Chapter 13 : Probability

85.

N
D / | W Conditional Probability
____________________ 9

P(SNE)
(¢) P(SE)= P(E)
:EQQ{:EGQ
P(E)
[1 Mark]
Multiplication Theorem on
Probability and
_Independent Events _ __ _ _ _ _ Py

() Probability that none of
3

then is selected = ixgx— = 2
53 4 5

Probability that at least one is selected is

2 3

1- g = g [1 mark]
(i) P(S) _PGoH)_PG).PH)
H P(H) P(H)
=§ =P(G) [events are a independent]  [1 mark]

(iii) Let Probability of Alia's selection be P(A).
Required probability= P(A).P(G).P(H) +

P(A).P(G).P(H) + P(A).P(G).P(H)

_(8+12+6) 26 _E
" 4x3x5 4x3x5 30

OR
(iii) Probability that exactly two are selected is

P(A).P(G).P(H) + P(A).P(G).P(H) + P(A).P(G).P(H)

[2 marks]

114311121
=—X—X—+—X—=X—F—X—X—
4 5
-9 3 2 mark
4x3x5 20 [2 marks]

N

88.

89.

27

NS
Y o R
____________________ 'Y

Let E, be the event that lost card is king.

4 1
p(El)zs_zz_

13 [1 mark]

12
13
Let A be the event that a king is drawn.

A A
P —— :i & P — :i
E, ) 51 E ) 51

A

() ]%”%Ej
A A _ A
P(El)-P[Elj+P(E1)-P[E1)

1.3
13 51 _ 3
1 3 12 4 3448

X—+
13 51 13 51

P(E)) =

[1 mark]

[1 mark]

Random Variable and its
Probability Distributions ,
b ZPX)=1

0.1+K+2K+K+0.1=1 = K=0.2

2
Now, P(2)=2K=2x02=0.4=—

5 [1 mark]

Total number of out comes =6 x 6 =36

Let x denote the absolute difference of numbers
appearing.

For x =0 out comes are
(1,1),(2,2),3,3),(4,4),(5,5),(6,6)

6 1

PX=0)= I = P
For x = 1 Possible out comes are
(1,2),(2,1),(2,3),(3,2),(3,4),(4,3),(4,5) (5,4),(5,06),(6,5)

10 5
Px=1)= T = m
For (x =2) Possible out comes
(1,3)(3,1),(2,4),(4,2),(5,3),(3,5),(4,6),(6,4)
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90.

8 2
PX=2)=—2=2
( ) %9 [1 Mark]
for (X = 3) possible out comes are
(1,4),(4,1),(2,5),(5,2),(3,6),(6,3)
PX=3)= S

1
36 6 [1 Mark]

For X =4 possible out comes are
(1,5),(5,1),(2,6),(6,2)

4 1
P(X=4)=— ==
( ) 36 9

For X =15 out comes are
(1,6),(6,1)

2 1
P(X=5)=—=—
(X=5) v

[1 Mark]

PX) [ 1/6 2/9[1/6]1/91/18

Outcome |1| 2 |3| 4 |5 6
Probability | P [ 2P | P | 2P | P | 2P

1

9p=1 = P=§ [1 mark]
e S 2
Probability of number appearingis 6, is, 2P = 9

Probability of not getting six =

NREN

7 7 49
_><_—_

P(X =0) = =
( ) 9 9 81

91.

Mathematics

PX=1)=2x'x2=28
979 7731

2

Zx
9 9

P(X=2)= %

X [0]1
491281 4
81 | 81 | 81

L

[2 marks]

P(X)

Note : Ifx is a random variable then ZP(xi) =1

P(E,)=10""

P(E,)=1-10"7

(i) Probability that the airplane will not crash
=P(E,)=0.9999999 [1 Mark]

(i) P(A/E|)=0.95; P(A/E,)=1 [1 Mark]

P(A/E|)+P(A/E,)=1.95
(i) (@ P(A)=P(E,))- P[Eij +P(E,) P [Ei]
1 2

=107 %x0.95+(;_1077)x1

=9.5x108+1-10"
=1-0.05x107=1-5x10"

(b) P(E,/A)= P(A[i E,)xP(E,) .
P(E)- P[El] +P(E,)- P(Ezj

~ (1-10"")x1
1077 %0.95+(1-10"")x1

[2 Marks]

1-107  1-107

1-0.05x1077  1-5x107°

[2 Marks]



