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Chapterwise Topicwise CBSE 2024
All India and Delhi Solved Paper

Chapter 1 : Relations and Functions

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.

1. Assertion (A) : Therelation R= {(x,y) : (x +Yy) isaprime
number and X, y N} is not a reflexive 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
definedby S={(a, b): wherea—b+ /2 isanirrational

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

- N
D / m Types of Functions
q ____________________ P

4. Letf:—[-5, o) be defined as f(x) = 9x? + 6x - 5, R, isthe

set of all non-negative real numbers. Then, fis:
[Delhi 2024, Ap]
(@ one-one
(b) onto
(c) bijective
(d) neither one-one more onto

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

x-3
A — B, defined by f(x) = E.Showthat fisone - one

and onto. [All India 2024, Ap]

6. Showthat a function f: R — defined by f(x) = 12 is

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. Findthe principal value of

tan~t (1) + cos! (—%) +5i”1(—%) .

[All India 2024, U]
8.  Find the domain of the function f(x) = sin~1(x2 - 4). Also,
find its range. [Delhi 2024, K]



Simplest Form, Graph Inverse
Trigonometric Functions.

COSX j

T T .
- ,where — <X<— in the
1-sinx

2 2
[All India 2024, K]

9. Express tan‘l(

simplest form.

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

J3 J3
a0 3

[Delhi 2024, U]

Chapter 3 : Matrices
_f._ NS
T / l m Matrix, Types of Matrices
____________________ 7Y

a c 0

11. 1f|b d 0 is a scalar matrix, then the valueofa+2b

0 05
+3c+4dis: [All India 2024, K]
@ 0 (b) 5
(© 10 (d 25

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

13. IfA= [aij] be a 3 x 3 matrix, where 8= i — 3], then which of
the following is false? [Delhi 2024, K]
@ a;;<0 (b) a;,+a, =—-6
©) a;3>as (d) a3 =0

(4 NS
T / l m Operations on Matrices
____________________ Y

3 1
14 IfA—{_1 2} and A2 + 71 = KA, then the value of k iis :
[All India 2024, U]
@ 1 (b) 2
© 5 @ 7

Mathematics
1 -1 2 1 -2 0 1

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

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

-9
@ 5 ® -2
-3
© - @ o
2 1

16. IfA=|_, _Z]thenthevalueofl—A+A2—A3+...is:

[All India 2024, Ap]

3 1
o %)

00 10
(© {0 0} (d {0 ]}
cosx —sinx 0
17. IfF(x) = Sigx cosx (1’ and [F(x)]2 = F(kx), then the
value of k is: [Delhi 2024, Ap]
@ 1 (b) 2
© O d -2

{.7 Symmetric and Skew
X | 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' ABisa

skew- symmetric matrix.
Reason (R): A square matrix P is skew-symmetric if
[Delhi 2024, K]
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Chapter 4 : Determinants
oY
X /I mAdjoint and Inverse of a Matrix
____________________ Y

112 1
19. GiventhatAl= 2| » matrix Ais:

7(-3 2
[All India 2024, U]
2 _
@ 7|:3 2}

2 —
(b) {3 2}

112 -1 112 -1
© 7|3 2 @ %9|3 2
-a b ¢
20. If{a -b c|=kabc, thenthevalueofkis:
a b -c
[Delhi 2024, U]
(@ 0 (b) 1
© 2 () d
Long Answer Questions (5 Marks)
1 cotx
21. (b) IfA= _cotx 1 » show that
L —C0S2X —sin2x )
AA=1 Ginox  —cosax || [Delhi2024, K]

oY
s / m Solutions of System of
'LJ _Equations _ _ __________._ ¥y

1 2 1
22. FindA1ifA=[2 3 -1| Hence, solvethe following
10 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
—+—t+—=4, ———4+==], —+———=2
Xy z Xy z Xy z

wherex,y,z#0

_r.— N
____________________ £

24. The number of points of discontinuity of

)

|x —ifx<-3
_ 9 "2 if-3<x<3 [Delhi 2024, K]
6x+2, ifx=>3
@ 0 b) 1
© 2 (d) infinite

_.r_ NS
q ____________________ )

25. Thefunction f(x) = x| +|x - 2| is
(@ continuous, but not differentiable at x =0 and x = 2.
(b) differentiable but not continuous atx =0and 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]

a

26. Iff(x) = |tan 2x|, then find the value of f'(x) and x = 3

[Delhi 2024, Ap]

27. Showthat:

d X
X)) =rx=0

X

[Delhi 2024, K]

Derivatives of Implicit
and Inverse Trigonometric
Functions

28. Thederivative of tan~1(x2) w.r.t. xis:  [Delhi 2024, K]

2X

@ 1+ x4 (b) 1+ x4
2X 1

© _1+ x4 @ 1+ x4



d
29, Ify=cos® (sec? 2t), find d—f [All India 2024, K]

30. Ify = cosec(cot™! x), then prove that

[Delhi 2024, Ap]

ﬂ_ log x

d
32. Find %,ifyz(cosx)ﬂcovl % is given.

[All India 2024, Ap]
9
{-7 Derivatives of Functions
t_J _inParametricForms _ _ __ _ __ P

33. Derivative of x2 with respect to x3, is:[All India 2024, K]

2 3
@ o 6 5
© 2—,; d 68

34. (@) Ifx=e%s3tandy=esin3t prove that

dy _ ylogx
dx = xlogy

Chapter 6 : Application of Derivatives

[Delhi 2024, U]

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

L / mlncreasingand Decreasing
X Functions
7] O Functions -

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

R

(d) strictly decreasing on (—o, 0)

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

. L . T 57
strictly decreasing in the interval (ZTJ .

[All India 2024, Ap]
39. Showthat f(x) = eX—e ™+ x —tan~1 x is strictly increasing
in its domain. [Delhi 2024, Ap]

r—ﬁ
/mMaxima and Minima
____________________ PS

%

40. If M 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 - 2 X.[All India 2024, Ap]
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42,

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

minimum. 2
OR
(b) Find the quantity of fuel required to travel 600 km
. dF
at the speed V at which Vi -0.01. 2
Based on the above information, answer the following Chapter 7 : Integrals
questions: —a
() Determine the number of units (x) that should be }'_ /I mlntegration by substitution
sold tomaximise the revenue R(X) = xp(x). Also, verify ~——— = - - - - S S S S === === ------=--=--== -
the result. 2
(i) What rebate in price of calculator should the store o Very _S_h_o_r_t AnswerQuestlons(ZMarks) o
give to maximise the revenue? @ 43 Find:
Overspeeding increases fuel consumption and decreases ax
fuel economy as a result of tyre rolling friction and air je4x _1dx [Delhi 2024, U]
resistance. While vehicles reach optimal fuel economy at e +1
different speeds, fuel mileage usually decreases rapidly (guemay """""""""""""""""""""°C
at speeds above 80 km/hr. [Dethi 2024, Ap] (OS] Short Answier Question B Marks) ...
25 44. (b) Find:
*
20 I . 1 dx _
Eis x[(log X) _3|ogx_4} [Delhi 2024, U]
o ¢ *®
S10 . —" 45. Find:
N ¢ o o ¢
3 5 s 0 @ IXZ_Sinfl(xm)dx [Delhi 2024, U]
T
0 0 20 40 60 80 100 120 140 160 &
Speed (km/h) x / l W Integration by Partial Fractions
— e LR, o . [ @

The relation between fuel consumption F(1/100 km) and

speed V (km/h) under some constraints is given as (ggeuay =~~~ TTTTTTTTTTTTToTTTTTmTTTTmmmTTmTTTTTTTOY
.-

2 N, e cemcmcemmem .
v v 14.

=——+

500 4 47. Find: [sec® 0do [All India 2024, U]
On the basis of the above information, answer the
following questions:
() FindF, whenV =40km/h. @

48. (b) Find: [e* + dx
= 1+x°2

. d
(i) Find - @) [All India 2024, Ap]



Evaluation of Definite
Integrals by Substitution

T
2( 0
49, Thr—zvalueofjtan (gj do js:
0

@ n+3 () 3J3-x
© 3-=n @d -3

_If.7 Some Properties of Definite
X | Integrals P

[All India 2024, K]

Sin X —cos X

———— " dx
50. I 1+sin X +cos X

0

isequal to:  [Delhi 2024, Ap]

@ = (b) Zero(0)

/2

© |

0

2sinx

72
1+sin X +cosx

dx (d)

T
¢ Xdx .
51. Evaluate: | —__[All India 2024, Ap]
0 1+ cos 2x +sin 2x
52. Evaluate: [Delhi 2024, K]
2
j 5_ X dx
S V2+x

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. If A, denotes the area of region bounded byy2=4x.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")2 + (y')3 = x

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

Differential equations with
variables separable

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

ti d—y‘ 2X, gi that (EJ‘Z
equation = cos 2x, given thaty { ) =2.

[All India 2024, Ap]

Homogeneous differential
equations

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

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

Y y

(@ cosx-—sin [xj (b) M
x2+y2 2[5]
© @ 577



Chapterwise Topicwise CBSE 2024 All India and Delhi Solved Paper

59. Find the particular solution of the differential equation

y
(xe; + y] dx =xdy, giventhaty =1whenx =1.

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

i 2 _ oy2
given by 2xy + vy 2X i

0; y = 2, when
[Delhi 2024, Ap]

61. The integrating factor of the differential equation
dy 2
d—i+;y= 0,x £ 0 is: [All India 2024, Ap]
E b 2
@ (0) X
2
(C) eX (d) elog(2x)
62. The integrating factor of the differential equation
d
(x+2y2)%=y(y>0)is: [All India 2024, Ap]
1
@ 5 (b) x
© vy @ 3
Short Answer Question (3 Marks)
63. Find the general solution of the differential equation:

ydx = (x+2y?) dy
Chapter 10 : Vectors Algebra

Scalar (or dot) product of
two vectors

[Delhi 2024, K]

such that

64. If a

and p are two vectors

lal =1,bl = 2 and a. b = +/3, then the angle between 2a

and-p is: [All India 2024, U]

65.

66.

.
a) — b kil
@ (b) 3
5n 11ln
(© 3 d —
The vectors a=2i-j+kb=i-3j-5k and

C=-3i+4j+4k represents the sides of

[All India 2024, U]
@)
(b)
(©
(d)

For

an equilaterlal triangle

an obtuse - angled triangle
an isosceles triangle
aright - angled triangle

any two vectors a and b, which of the following

statements is always true? [Delhi 2024, K]

QD
Q|

@ .55 ® .5-fi[f

67. The position vectors of vertices of A ABC are

A(2i-j+k), B(i-3j-5k) and C(3i-4j-4k). Find

all the angles of AABC. [Delhi 2024, K]

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]+8k and

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




Based on the above information, answer the following

questions:
() How faristhe star V from star A? (@)
(i) Find aunit vector in the direction of DA . @
(iii) Findthe measure of L/VVDA. 2
OR
(i) What is the projection of vector Dy/ on vector DA ?
)
= \ector (or cross) product of
D / I two vectors
____________________ Y

69. Let 5 be any vector such that |3 = a. The value of

[All India 2024, K]
(b) 2a2
@ o

|5 ><i|2 +|5><]|2 +|5 X IA(|2 is
(@) a?
(c) 3a?

70. The unit vector perpendicular to both vector i+k and

i—kis [Delhi 2024, Ap]
@ 2 ® ]

ik ik
© B @ 5

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.

71. Assertion (A): For two non-zero vectors aand 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)
© (5.0,0) (@ (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°
(c) 60° @ o
74. Direction ratios of a vector parallel to line
x-1 2z+1 ]
- =y="5 are: [Delhi 2024, U]
@ 2,-1,6 0 21,6
(¢ 21,3 d 2,-1,3

4 N
iy /| MEquaﬁon of a Line in Space
____________________ P

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

with position vector 5:?—] and parallel to the line

[All India 2024, U]

x-2_y+l_z gy X-t_y+l_z
x+1_y+1_z x-1_ y _z-1
© “T1 70 @ -5 =77

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

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

to the lines and

X715 _y-29 _2°5 Delhi 2024, K
3 s - 5 - [Delhi , K]
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77 Thel'nesl_—x—y—_l—zand 2X_3=l=
: e =73 71 p -1 7

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

1 o 1
@ -3 ® 3
(c 2 (d 3
Long Answer Questions (5 Marks)
78 Iftheline - T=Y"2_273 g
eline —==——=—>—an

Xx-1 y-1 z-6
3k 1 -7
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]

are perpendicular to each other, find

= Shortest Distance between
D / I Two Lines
____________________ 7
Long Answer Questions (5 Marks)
X 2y-6 1-z
79. Find the distance between the line E=yT=_—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

80. The maximum value of Z =4x + yfor a L. P. P. whose
feasible region is given belowis:  [All India 2024, K]

»
»

90

~ (0, 50)
50 |

B (20,30)

i i /\C | T >X
0l 10 20 30 40 50
@ 50 (b) 110
© 120 d) 170

81. Thecommon region determined by all the constraints of a
linear programming problem s called: [Delhi 2024, K]
(@ an unbounded region (b) anoptimal region
() abounded region (d) afeasibleregion

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.

60§N (0. 60) T (120, 60)

30+

(40,20) —| W//////////////M

P
(60, 0)
Reason (R) : The optimal solution of a LPP having
bounded feasible region must occur at corner points.

[All India 2024, K]



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]

() 1fZ=3x-4ybe the objective function, then find the
maximum value of Z.
(i) 1fZ=px+qywherep,q >0 bethe objective function.

Find the condition on p and g so that maximum value
of Zoccurs at B(4, 10) and C(6, 8).

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 -6 Porions Each)

Fals & Sugar "% Fals - 5 glportion
/ *a U Sugar -5 gipotian

f wg '\.t

= . 12 = 3 Porlions Each)

Puiges & UB'W L | ﬂ\, . Pulsas = 30 gportion
e Dalry 100 g'porton
Fride & i '3-? - & Partions)
\egelables,’ %‘% 4 '\ °, 100 g'portion
< ORE 1o
Coseals & / f‘\ {10 - 15 Portions}

30 g'portion

O

I.‘l'lk’t'; ;
(Q... e =

Figure-1

Mathematics

7/
/
/
/%
QN wWhI/PA 0O ¥

X+y= 6\
4x+5y 28 X+2y=10

3x+y=8
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:

(i) Identifyand write all the constraints which determine
the given feasible region in Figure-2. )]
(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
the given unbounded region. (2) [Delhi 2024, Ap]

Chapter 13 : Probability

85.

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

then P(S|E) = [Delhi 2024, K]
(@ P(SNE) (b) PE)
© 1 @d 0



Chapterwise Topicwise CBSE 2024 All India and Delhi Solved Paper 11

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 o1 .
selection is g,Jaspreet's selection is 3 and Alia's

1
selection is 7 The event of selection is independent of

each other.

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

selected? @)

(i) Find P(G|H)where G is the event of Jaspreet's

selection and | denotes the event that Rohit is not

selected. )
(i) Find the probability that exactly one of them is
selected. (2)

OR
(i) Find the probability that exactly two of them are
selected. )

- NS
. / | m Bayes’ Theorem
____________________ Py

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 ,
- Mean of Random Variable. _ _ _ @

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

X | 0 1 2 3 | 4
PX)| 01 | k 2k | k | o1

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

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

@ < ® 3

© < @ 1

89. Apairofdice 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. Abiased 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:
() Find the probability that the airplane will not crash.

@)
(i) Find P(AIE,) + P(AE,). (1)
(i) (a) Find P(A). @)

OR
(b) Find PE,JA). @)



U

2, Solutions

() (a,a) eR impliesa +aisaprime number

Buta +a=2aisnotalwaysa prime number.

Hence, R is not reflexive.

Letn=1

2n =2 which isa prime number.

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

(b) Consider 242 R+/2 as 242 -2 +4/2 =242

(irrational)

V2R3V2 as /2 —3/2 ++/2 = /2 (irrational)
But 2v/2 R 32

222-3J2+/2=0 (rational number)
Hence, R is not transitive.

(a,a) eR as a—a++2=+2
which is irrational number ¥V a e R.
Hence, R is reflexive.

Consider (2+/2,+/2)
2v2-\2+2=2\2 (irrational number)
(2, 242)5R

as /2 —2./2 ++/2 =0 (notirrational)
Hence, R is not symmetric.
Reflexive
(@, b)R(a,b)=>a-a=b-b=0
Which istrue for all (a, b) e N x N.
Symmetric
(& b)R(c,d)>a-c=b-d=c-a=d-b
= (c,d)R(a,b)V(ab)eNxNand(c,d) e NxN
Hence R is symmetric. [2 Marks]
Transitive
Let(a,b) R(c,d)and (c,d)R (e, 1)
= a-c=b-d..(i)
= c—e=d-f ..(ii)
Adding (i) & (ii)
a—e=b-f=(a,b)R(ef)
Hence R istransitive.
R isan equivalence Relation.

- N
:Lﬁ m Types of Functions

____________________ Y
(c) To show function is one-one, let f(x,) = f(x,) where
X1, X, € (0, o0)

[2 marks]

[1 mark]

[2 marks]

[1 Mark]

[2 Marks]

= 9% +6X;-5=9X5 +6X, -5

= 9(x12—x%)+6(x1— X,)=0

= (X—X)[9(X1+X5)+6]=0

f— Xl = X2 ['.' 9(Xl+ X2) +6 > O]

Hence function f(x) is one-one

Given, f(x) =9x2 + 6x—5= (3x + 1)2—6
y+6-1

3

Clearly, Yy €[-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,) =f(x,)
X1—3 Xo-—-3
E - Xy =5

= y=0@x+1)2-6=x=

X1X —5X1 —3X5 +15 = X1X5 —3X; —5X5 +15
2X1 = 2X9 = X1 =Xy
f(xq) =f(x,) = X1 = X5. Hence f(x) is one one.

[2%2 marks]
Let Y= I
€ X—-5
Xy—-5y=x-3
x(y-1)=5y-3
x=2Y~3
y-1
x is defined VyeR—{1}
Rangeof f=R-{1}
Range = codomain
= fisonto [2%2 marks]
1 2X
Let f(X)===
2 1+x°

1+ x? =4x:>x2—4x+1=0

L 4:\16-4 4£243
2 2

=2+43
For f(x) =% there are two values of x belonging to

domain. Hence f is not one one. [2 Marks]
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22X
1+x2

y+yx2=2x:yx2—2x+y=0
for x to be real
4-4y?>0

y?<1=yel[-11] [2 Marks]
Range of fis [-1, 1]. For f(x) = 2 € Rthereis nopreimage. f
is not onto.

For f to be onto A should be [-1, 1] [1 Mark]

Chapter 2 : Inverse Trigonometric Functions

sm‘l[_—lj——n 1 mark
2) 4 [1 mark]
tan 11+ cos ( )+sm‘l Ay r 2n mn_2n
J2) 4 3 4 3
[L mark]
8. -1<x’-4<1=3<x°<5
xe[—5, ~v3]U[3,45] [1 Mark]

—4e[-1,1]. Range of sin*(x*-4) is [—— —}

2 2
[1 Mark]
Simplest Form, Graph of
Inverse Trigonometric
Function
B NY _ P
cos? = —sin? =
_ 2
cos2 X +sin2 X _2sin X cos X
2 2 2 2
2 X .2 X X . X
cos“ = —sin 5 cosE+sm—
= = [1 mark]

2 X . X

X X COS——sin—
COS=—sin—=

( 2 2) 2 2

Mathematics
=2z 1 mark
4 2 L ]

10. tanl[_—ljz_—7t
3 6
COt_l[ijzﬁ
3 3
-1 . T —TT
tan | sin| —= | |=tan " (-1) =—
{ (zﬂ (-1 2 [1 Mark]
tan‘l[_—ljmot ( j+tan [ j
V3
m T T mT T —T
=t =——— = —
6 3 4 6 4 12 [1 Mark]

Chapter 3 : Matrices
4 N
x / l m Matrix, Types of Matrices
____________________ Y

c
11. () Giventhat d is scalar matrix
0

o T o
o1 O O

a=d=5andb=c=0

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

Now, Product of all its element = 0.k3=0 [1 Mark]

13. (c) Putting valuesofi,jin ajj =1-3]

wegeta;; =-2<0
aj,+tay=-5-1=-6
a31=0,a,3=-8
a,45 <ag, = Option (c) is false statement. [1 Mark]

N

D / m Operations on Matrices
____________________ Y
14 @ a2 3 [ t][et s+2]_[8 5
-1 2|-1 2 -3-2 -1+4 -5 3
) 8 5| [7 0] [15 5
A+T71l= + =
-5 3 0 7 -5 10

1
}zSA.

1

<

2 3
A°+71=5
-1



Solutions

15.

16.

17.

15

\J
1 / m Transpose of a Matrix
____________________ P

(d) Forsymmetric matrix A
A=A

(BAB)'=B'A'(B)'

=B'AB

1 -1 2 20 1 |
o A={o 2 -3|B=lo 2 -3 4
3 2 4 6 1 1 18
10 44227 1 0 0
Since, AB=1=|0 1 —6-3%|=|0 1 0
00 9+4.| [0 0 1

Comparing both sides, we get
44+20=0=>A=-2
—6-A=0=>A1=-2

and 9+4r=1=Ar=-2.

, [2 12 1
don B Pt

1

19.
o o
o 0

[1 mark]
cosx -sinx O
b) F(X)=|sinx cosx O
0 0 1 20.
cosx -—sinx 0]jcosx -sinx O
= [F(x)]2 =/sinx cosx O}fsinx cosx O
0 0 1 0 0 1
21.
cos®x —sin®x  —2sinxcosx 0
2
=[FXI" =| 2sinxcosx cos®x—sin®x 0
0 0 1
cos2x -sin2x 0
=|sin2x cos2x O
0 0 1
= [FX)]2=F(2x) .(0)
Also, Given that [F(x)]? = F(kx) (i)
From equation (i) and (ii) : k=2 [1 Mark]

Hence B'AB is symmetric matrix.
For skew symmetric matrix P
p'=-p

Assertion is false but reason is true. [1 Mark]

Chapter 4 : Determinants

-
D /MAdjoint and Inverse of a Matrix
____________________ Y

<

. 1 0112 1
Given, A 1==
®) 7{—3 2}

Now, A = (A~1)-1
1
a7 =3

217

. 17
A= 13/7 27

AH 1= M . {2 _1}

| A_ll 3 2 [1 mark]

-a b ¢
(d given |a -b c|=Kkabc
a b —c

On expending the given matrices, we get
= 4dabc=kabc=k=4

1 cot X
A=
—cotXx 1
|A|= cosec?x

1 —cotXx
cotx 1

_ 1 1 —cotx
Alo_ =
cosec®x LOtX 1 }

[1 Mark]

adj(A) = { [2 Marks]

sin x —cosxsinx]

2

[cosxsinx sin® x

1 —cot x
A'=
cot X 1
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%

22.

A'Al—{ 1 —cotx} sin? x
cotx 1 |l cosxsinx

—25in X €oS X

C0S 2X

—C0S2X

sin x —cos? x

.2 2
2cosxsinx  sin“ x —cos“ x
{ sin 2x

—sin ZX}

Solutions of System of

7 '
M Equations ________

12 1
A=|2 3 -1
10 1
|A|=3-2(2+1)+(0-3)=3-6-3=—6
3 2 -5
adj(A)=|-3 0 3
3 2 -1
P
Al 8A) _Clg g g
|Al 6
3 2 -1

Matrix form of system of equations

1 2 1)x]| |5

2 3 0|ly|=
1 -1 1|z]| |8
ATX=B
X=(A)1B=(A1HTB
. 3 -3 -3]5
X=—|-2 0 2|1
5 3 -1|8
[15-3-24
=% -10+0+16
| -25+3-8
1'—12
- 6
6
| -30

—cosxsinx]

sin“ x

[3 Marks]

[1 mark]

[2 marks]

23.

Mathematics
2
=-1
z 5
x=2,y=-1,2=5 [2 marks]
1,1 1,
@ Let Y7 [1 Mark]
2a+3b+10c=4
4a-6b+5c=1
6a+9b-20c=2
2 3 10
Let A=|4 -6 5
6 9 -20
4 a
B=|1], b
2 c
AX=B=X=A"1B
75 150 75
Adj (A)=]110 -100 30 [2 Marks]
12 0 —24
|Al = 2(120 - 45) — 3% (-110) +10x 72
=150+ 330+ 720=1200
75 150 75
Atl=——1110 -100 30
1200
12 0 —24
1 75 150 75 (|4
X=——/110 -100 30 ||1
1200
12 0 24 || 2
1 000 1 1 1
400 |=>a==,b==,c==
1200 2 3 5
240
x=2,y=3,2=5 [2 Marks]



Solutions

Chapter 5 : Continuity and Differentiability

1

N
____________________ 9

<

24. (b) -~ Vx<-3 wehave|x|=—x
-Xx+3 if x<-3
Hence f(x) is, f(x)=< —-2x if -3<x<3
6x+2 if X>3

lim f(-3-h) = lim f(-3+h)=f(-3)=6
h—0 h—0
= f(x)iscontinuous at x = -3
Now, since lim f(3+h) =20 and lim f(3-h) =6
h—0 h—0
= atx=3,RHL=LHL

= f(x)isdiscontinuousatx =3
Hence, the number of points of discontinuity =1 [1 Mark]

_.r_ NS
____________________ )

25. Given function is,
(<) = x|+ [x 2|

%

Y

N

f(x)
(2,2)

AN
o

(ZT 0)

N4
from the graph of f(x), it is clear that f(x) is continuous
everywhere but not differentiable at x =0and x=2.
26. f(x)=|tan2x|

tan(ZXg):— 3.<0

f(x)=—tan2x atx:g

f(x) = —2sec? 2x

5wt
3) cos?2x

[1 Mark]

17

2 2
B - 2

cos?( 27 (1/2)

3
=-8 [1 Mark]
27. forx>0, [x=x

d d X X

dxl | dx( ) % Tx| [1% Marks]

forx <0, |x|=—x
X

d d X
—(IxN=—(-X)=-1=—=
dx(| ) dx( ) > Ix| [1%4 Marks]

Derivatives of Implicit
and Inverse Trigonometric

Functions
____________________ Y
28 ditan~'x?) _d(tan'x*) d(x)
- 0 dx dx? dx
1 22X
1+ (xz)2 1+x* [1 Mark]

29. y=cos® (sec?2t)
% = 3c0s? (sec? 2t) x (—sin(sec? 2t)) x

2sec(2t) xsec2ttan 2t x 2

% =-12 cosz(sec2 2t)sin(sec? 2t) xsec? 2ttan 2t
[2 marks]
30. Letcotix=60
cot 6 =x
cosec = V1+x2
=  CO0Sec (cot_l X)= 1+x% = y [1 Mark]
ﬂ = 1 X 2X = X
X 2\14x2 V142
[, 2 dy
14x2 L -x=0
o [1 Mark]

.

>
x /WLogarithmic Differentiation
____________________ Y

3. xY=c*Y
Take (log) on both sides

<

dy

yInx=x—y:>X+(Inx)ﬂ=1—
X dx dx
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d
L+ Inx) 2 =1-
dx X

y|nx=x—y:>1(1+lnx)=1 [1 mark]
X

1 Inx
@+Inx)  (1+Inx)

(1+Inx)d—y=1
dx

dy  Inx

dx  (1+Inx)?
32. Letu=(cosx)*

log u = x log cosx

Ldy = log(cosx) — x tanx
X

[1 mark]

[1 mark]

dy X

vl (cosx)” [log(cosx) —x tanx

X

y = (cos X)X +cos T/x

dy X -1 1

—% = (cosx)* [log(cosx) = X tanx | + ———=x——~

dx( )* [log(cosx) ] iox 2Jx

= (cosx)* [log(cosx) — x tanx ] — = [2marks]
2VX—X

Derivatives of Functions

in Parametric Forms

dod)  de) 32 3x

34. (@) x=e%3t=Inx=cos3t
y= ¢St = |ny =sin3t
(In )2+ (Iny)2 = cos?3t + sinZ3t=1
(Inx)2+(Iny)2=1
differentiating both sides wrt. x

[1 Mark]

2(Ix)+2lny.ﬂ=0
X y dx

dy _-ylnx

dx  xiny [2 Marks]

Mathematics

Chapter 6 : Application of Derivatives
- N
D / | m Rate of Change of Quantities
____________________ Y

dv 3 2 da
—=6cm°/sec =a3= 3a“—=6
35. at =>V=a'=> at
axg2dd_g 02 _2 [1 mark]
dt dt g2
S=6a?
ds da 2 2
— =12a—=12x8x—=3cm*“/s
i at o2 [1 mark]

S . .
{-7 Increasing and Decreasing
f_J _Runctions ____________. P
36. (@ f(x)=kx-sinx
f'(X) =k —cosx
for strictly increasing
k—cosx> 0= cosx <k

cosx <1<k
s k>1 [1 mark]
37. (b) Given,f(x)=x3-3x2+12x-18 [1Mark]
=  f'(x)=3x?—6x+12=3(x-1)* +9
vxeR,f'(xX)>0
= f(x) isstrictly increasing on R [1 Mark]

38. f(x) =sinx + cosx
'(X) = cosx — sinx

Vxe(ﬁ,s—n)
4 4

COSX < Sinx
cosx —sinx <0

5_“/
4

TN

T 51

f'(X)<0Vx E(ZT)

T 51
Hence f(x) is strictly decreasing in the internal (27)
[1 mark]

Note : If function f(x) is strictly decreasing in (a, b) then
f(x)<0 Vvxe(a, b)

39. f(x)=eX—e X +x—tan"1x

X

f'x)=e*+e ™ +1- 5
1+x

eX+eX>2vxeR & <1lvxeR

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



Solutions

41.

42,

-
E /l MMaxima and Minima
____________________ Y

f(x)=x+l
X

1
fix)=1-—
(0=1-~;

For maxima or minima

. 1

) ==

f"(1)=2>0=x=1ispointof minima.
f'(-1) =-2< 0= x=-1ispoint of maxima
M=f(-1)=-2

m=f(1)=2

M-m=-2-2=-4

R(X)=x x P(x)

X2

= 450X ——
2

d—R:450—x
dx

2

d“R

— = -1<0

dx
For maximum revenue

dR =0=x=450

dx

d R <0

dx? | x=450
At x =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

Z 125 for maximum revenue. [2 marks]

2
=Y Vo
500 4

1600 40

() FU0)=" - *+14

=32-10+14=7.2
o GF_V 1
W v 20 2
(iii) Forminimum F

[1 Mark]

[1 Mark]

v 1
= 250 4

= V=625

d%F

dv2

V = 62.5 for minimum fuel consumption.
vV 1

—~_=-001
® 25073

at V= 625I8i>0
250

Vv 0.25-0.01=0.24
250

V =250x0.24 =60 km/hrs

p_ 3600 60 .,
500 4

=7.2-15+14=21.2-15=6.2(¢/100 km)

19

[2 Marks]

[1 Mark]

[1 Mark]

Chapter 7 : Integrals

.

—e

s

44,

4x
=
e +1

j_er ] | e72x ;
) Tox  ox KX
e2x e 2X
Let u=e2X + g2

du = 2(e?* - e dx

| = d—uzllén u+C
2u 2

= %In(ezx +e 2y +C

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

|
'—o
I\)
(A)
-—r
.|>
'—.

e 4)(t+ 1)

1 (L_Ljd t=1in (t 4) iC
5t-4 t+1) 5 (t+1

»
/Mlntegration by substitution
____________________ P

[1 Mark]

[1 Mark]

[2 Marks]
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45,

46.

47,

Let X¥/% =t

3
dt =§'\/; dX
I:J‘x3/2.sin_l x3/2x/; dx

=_[tsin’ltxzdt
3

2
_2 t—sin‘lt—j ! tzdtl
32 21—t

_12 _
_1 tzsin‘1t+j1 ¢ 1dt1
3

V1-t2
t2 sin’lt—sin’lt+J‘\/1—t2dt}

1, . _ . B
= tzsm 1t—%sm 1t+%\/1—t2}+c

Transpose of a Matrix

2x _3{ 11 }
P+D(x%-4) 51x2-4 x?+1

J- 2x dx—l[f 2xdx _J-Zxdx}
(x> +1)(x%-4) 5[7x2-4 ‘x?11

1
=§[|n(x2—4)—|n(x2+1)]+c
2
=1In{X _4J+c
5 x% +1

I:Isec3ed6

= Isece-secz 06do
=secOtan e—J'sec Otan 0-tan 0dO
:secetane—J‘sece(sec2 6-1)do

=secOtan 0+ Isecede - J‘sec3 0do

2l =secOtan6+log |secO+tano|

I :%[secetane +log|secO+tan6|]

[1 Mark]

[1 Mark]

t2sin~Tt—sin 1t +%\/1—t2 +%sin‘lt} +C

[1 Mark]

[1 mark]

[1 mark]

[1 mark]

[2 marks]

Mathematics
48. Letf(x)=
1+x°
Fi(x) = 1 3 Ix 2X x X
CJiex? 20+x2)32 [1 mark]
1 x?
Viex? @exh)¥?
: 1
1+ X2)3/2
= [ (F(x)+ " (x))dx
X xe*
=e"f(x)+C= +C [2 marks]
1+x
Y e T e
49. (b) Itanz(—jde=I[secz(—j—1jde
3 3
0 0
e T
:{3tan(—)—e} :(3tan£—n)—0
3 0 3
=3J3-n [1 mark]
{-7 mSome Properties of Definite
7] EgeEs Y
n/2 .
|- j sinx-cosx . _
50. 0 o LHsinx-+cosx (i)
nlzsin(n/Z—x)—cos(n/Z—x)
= I= dx
0 1+sin(n—xj+cos(n—x)
2 2
a a
-.-jf(x)dx =J.f(a—x)dx
0 0
M2 cosx—sinx
= 1= [ e oosx (i)
0 1+sinx+cosx
Eq (i) + (i),
/2
= 2= [ —2 _dx=0
0 1+sin X+ cosx
= 1=0



Solutions

X dx
1+cos2X +5sin2x

S b
oieen{25 ] o5

51. I=

O — |3

[1 mark]

7 [1 mark]

2C0S“ X+ 25in X COS X

T 14
=E[|n(1+tan x)]g

T
=—(In2-/¢n
[ (n2=my)

_min2
16

[1 mark]

2—-X
2+X

dx

2
52. |=j
-2

o 2—de [1 Mark]

_ 2—dx=f 2 dx

- X _J‘ X
) 4—x° ,2\/4—x2 ,2\/4—x2
2
=[25inl(gj+\/4—x2}
-2

= (2sin"1(0) + 0)— (2sin}(~1) + 0)
=n—(-n)=2xn

2

[2 Marks]

21

Chapter 8 : Application of Integrals

Required Area

2
=2xjx2dx
0

[2 marks]

X==2 (0,0)

/VK

X

3

_ V225 -9x?
5

(=5, 0) (-2,0)

=2

1
w
1
o N
I
w|5

[2 marks]

54. Y

0,3)

(2,0) (5,0)

(0,-3)

Required Area

dx

_ f 225-9x2
-2 5
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2

_2 (225-9x?) dx
3k

0

2
=§x3j.\/25—x2dx
0

2
6 —— -
=—{§ 25— x> +%sm 1%}
0

5

=§K2Jﬁ+25sin—1§)—o}

[3 marks]

:E«/21+153in‘1(z)
5 5
55, y2=4x

y:2\/;

X=4

1\/— 4 1 4
A = [2dx dx = Z[312] =3
0

3 0 [2 Marks]

Azzf[zJi—ceJiﬂdx

0

[2 Marks]

2 4 8 64
A, =dxEx[,32] =2xg=—2
2 ><3><[X ]0 3>< 3

ﬁ:_4/3 :ijAl:Az =1:16
A, 64/3 16

Chapter 9 : Differential Equations
7 Order and Degree of

a differential equation
56. (d) 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]

57.

58.

59.

Mathematics

Differential equations with
variables separable

dy
—— =Yy C0S2X
@) dx y

= jd—;=j0032xdx

Iny=%sin 2x+C [1 mark]

)

InZ:ESin(2x£)+C
2 4

1

C=In2—§ [1 mark]

Particular solution is

Iny=%sin 2x+1In 2—% [1 mark]

Homogeneous differential
equations

@ IfF(x, y)=cos (x) —sin(yjthen [1 Mark]

X
dy

W F(x,y) will not be Homogeneous.

®) (x e§ erjdx = xdy

dy _yix Y
dx X

Lety=vx [1 mark]

_ dx
_[e Vdv = J‘?

—-eV=Inx+C
Inx+eV+C=0

y(1)=1
Mm+el+C=0=e=—¢1
Particular solution is



Solutions

-y
Inx+C X =e~
Note : If the given differential equation is homogeneous

then put y = vx :}%:V-de_y
X

dx

1 [1 mark]

d 24 2x
60. Y_y oy +2 y
dx 2X
dy dv
y=vx:>d—=v+x—

Ix [1 Mark]

2

dv v2x2 +2xx VX

V+X—= 5
dx 2X

2

Q_v2+2v_V v
dx 2 2

dv dxk -1 1 .
J'—: —=—=—Inx+C
v d2x T v 2

N _—2X=Inx+C'

Inx+ =C

y
2X ‘
— 1 Mar
y [L Mark]
y(1)=2

In1+% =C=C=1

Particular solution is

Inx+2—X=1
y

(oY
i /l WLinear differential equations
____________________ @

[1 Mark]

j%dx 2log x Iogx2 2
IF=¢ =€ =€ =X [1 mark]
dy dx X
62. x+2y) L=y —=242

@ (+2y") =Y oy oy Y
-1
[~ dy

d—X—§=2y:I.F.=e v gty 1

dy vy y

23

=1

y

63. ydx = (x +2yd)dy
dx X
d—y—y =zy [1 Mark]
1 —Ixy
IF=I——dye
e Y

X J'lx 2ydy+c
y °y
X
v 2y +c [2 Marks]

Chapter 10 : Vector Algebra

Scalar (or dot) product of
two vectors

64. (c) Given: |a|=1 |p/=2
and d-b=+3=23-(-b)=-23
= |24]-|-p|-cos0 =23
= 2x1x2c0s0=-2+/3

NG

= C0SO=———
2

65. (d) Given: a=2i—j+k, b=i-3j-5k, ¢=—3i +4j+4k
la|=4+1+1=+/6
lp|=+1+9+25 =+/35
el =/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 coso > 1

= [dl|b|cos6 >|al|p|
= b2y
AB = (i-3j-5k) - (2i— j+K)

——i-2]-6k =|aB| = V41

AC = (3i-4j-4K) - (2i-j+K)
=1-3j-5k = |ac|=35

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

cosA:A—B'Ez 3% __ [
|aBlAC] 35441 V41

A=cos ! . /§
41

BC = (3i-4j-4k) - (i-3j-5k)

=2i—j+k

BA = (2i- j+K) - (i-3j-5k)
:f+2]+6ﬁ
BC-BA=2-2+6=6

B BC.BA _ 6 |6
(BC)-(BA) +6/a1 V4l

B=cost \/E
41

CA = (2i- j+ k) - (3i-4j-4K)

:—iA+3]+5I2

CB = (i-3j-5k)— (3i-4j-4K)
=2i+]j-k

CACB 2+3-5

= = =0
IcAllcel 35+/6

C=cos t0=90°

cosC

Mathematics

[1 Mark] 68. ()

AV = (-3i+7j+11K) (71 +5 ]+ 8Kk)
=—10i +2j+3K
Distance between A &V is

=~10% +2% +3% =113

[1 mark]

N (i) ﬁ:(7i+5j+8|2)—(2i+3]+4|2) :5€+2]+4|2

—  (5i+2j+4k) b5i+2j+4k

PA= (st+ie+4) B 3JJ§ [1 mark]
(i) DV =(-3i+7j+11Kk) - (2i+3j+4K)

=-5i+4j+7kK

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

[1 Mark] R
DV.DA

COSO=T
[DV|x[DAl

B -25+8+28
3v5 x~/25+16 + 49

11
3/5x+/90 452

ZVDA =cos* (i) [1 mark]

45\2
OR

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

35

Projection of DV on DA =

_-25+8+28 11
35 35 [2 marks]

[1 Mark]

ah
H

= \ector (or cross) product of
. / | two vectors
____________________ 9

~12 2 A A 22
69. () laxil =|(a1|+a21+a3k)x||

Note : projection of  on b is given by

=|-a,k +a3]|2 =a} +a}

Similarly, [a§” =af +23
[1 Mark]
2 2 2

and |§><k| =31 ta3



Solutions

. -2 .
Now, |é><i|2+|5><j| +|é><k|
=a3+al+a?+al+al+a3 =2(a12+a%+a§)

=2/3% = 2a°
70. () given d=i+k b=i—k

Hence the unit vector perpendicular to d@ and b is
(3xb)

=120
laxb|

<M
X
ol
Il
= = =
O O —o
=X
Il
N
[N )

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

A :% =] [1 Mark]
71. (¢) ab=ba

Assertion is true.

ixb=-bx3a

Reason is false [1 Mark]

Chapter 11 : Dimensional Geometry
r? Direction Cosines and

Direction Ratios of a Line
72. (d) Letthecoordinates 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.l+ (-1) (0)+(-2)(0)=0=a=0
Required coordinate is (0, 0, 0) [1 Mark]
73. (@ a=30°p=120°
We know that,
cos? o+ cos? B+ cos? y =1
= 00s%30° +cos? 120 + cos?y=1

Ve

2
[TJ +5sin? 30° + cos? y=1

2,21

31
Z+=+cos
4 4
cos?y=1

cos?y=0

L

cosy=0 = y=90° [1 Mark]

25

74. (d) The givenequation of line is:
z+1
x—1=_ =22+1:>X_1=l=_2
2 6 2 -1 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
/mEquation of a Line in Space
____________________ P

75. () Here a=i-j= Point (1,-10)

<

and b=2i—j=¢=2,m=-1n=0
Equation of straight line
x-1_y+l_z
2 -1 0
76. Vector perpendicular to the two lines is

[1 mark]

i ] Kk
3 —16 7|=24i+36)+72k
3 8 -5

[2 Marks]

DR'sof 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 7-6
2 3 6

[3 Marks]

27 1—x_y—1_5:> _ _z
I e S A S S |

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

X-3_y _2-4

2p -1 7 p -1
Here, I, =p,m,=-1,n,=7
Since, both are perpendicular.
—2p-3+7=0=p=2 [1 mark]
Note : If two lines are perpendicular then 11, + m;ym, +
nn,=0
78. Thelines are perpendicular
—3x3k+2kx1-2x7=0
—Tk=14=k=-2
DR'sof 7, =(-3,-4,2)

x-3/2 'y

z-4
7
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DR'sof /,=(-6, 1,-7) [2 marks]
i] ok
Vector perpendicular to /; & 7, is 3 4 2
-6 1 -7
80.
= 261 —33j- 27k [2marks]
Equation of required line is
= (3i-4j+ 7K) + M(261—33 - 27K) [1 mark]

81.
Note : A vector perpendicular to two vector 3 and p is go.

axh.

Shortest Distance between
Two Lines

pXoy8 27l

2 2

Distance between the two parallel lines is equal to
distance of Point (4, 0, -5) from the line /.
APointon Zis(2A, 20+ 3, L +1)
<2A—4,2)\ + 3, A + 6 > are the directional ratios of line
perpendicular to /.

2(2.—4) +2(2h+3) +A+6=0=> 9 +4=0

R
9

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

EREREY
9 9 9

_(_ﬁl_@)
9’9’9

2 2 2
Requireddistancez\/(4+%j +(_—19j +(—5—@j

LORCRCES

84.

[1 mark]

[1 mark] 83.

Mathematics

Chapter 12 : Linear Programming

Linear Programming Problem
and its Mathematical

_oonetlion P

(c) 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]
(b) Corner Point Z=x+2y

(40,20) &0

(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

©,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+10g=6p +8q

2p=2q

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

x+2y>10

X+y>6

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

Corner Points Value of Z

0,8) 160

1,5 116

2,9 112 -minimum

(10,0) 160

forminimumecostx=2,y=4
Minimum cost is T 112.



Solutions
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Chapter 13 : Probability —
° / m Bayes’ Theorem o
v y o RN T T
u m Cio-ngliuzn-al- fr_o?aib_m_t{ _____ P 87. LetE, bethe event that lost card is king.

<

1
P(SNE) P(E))=—= [1 mark]
85. () PEIB)="p 52 13
12
P(E;) =
_P(E) PO Ecgy (Ey) =
-~ P(E) Let Abe the event that a king is drawn.
=1 [1 Mark]
A3 A4
Multiplication Theorem on [EJ 51 [EJ 51 [1 mark]
Probability and
Independent Events A
"""""""""" . P(Ey)- P[j
A5 s
86. (i) Probability that none of A P(E,)-P A +P(E;)-P A
. 4.2 3 2 VE VTE
then is selected = —x—x—=—
5 3 4 5
1 3
Probability that at least one is selected is 13751 3
2 3 1 3+12 4 3+48
1-c=% [1 mark] 13751 13 51
H =S’ 1 mark
0 p(%) _ P(S(E)H) _ P(C:))(;)(H) _PG) 51 17 [Lmark]
Random Variable and its
Probability Distributions ,
=3 = P(G) [events are a independent]  [1 mark] - Mean of Random_Variable. _ _ _ @
(i) Let Probability of Alia's selection be P(A). 88. (O ~IPX)=1

(i)

e - 01+K+2K+K+0.1=1 = K=0.2
Required probability = P(A).P(G).P(H) +

P(A).P(G).P(H)+P(A).P(G).P(H) Now, P(2)=2K=2x0.2=0.4= 5 [1 mark]
—lxgxﬂ+gxlxﬂ+§xgxl 89. Totalnumberofoutcomes=6><§=36
27375 47375747375 Letx.denote the absolute difference of numbers
appearing.
(8 +12+6) 26 13 For x =0 out comes are
= [2 marks]
4X3X5 4><3>< 5 30 (11 1)1 (21 2)! (31 3)5 (45 4)! (5’ 5)' (6’ 6)
OR 1
Probability that exactly two are selected is P(X=0)= 36 6
P(A).P(G).P(H) +P(A).P(G).P(H) +P(A).P(G).P(H) For x = 1 Possible out comes are
1,2),(2,1),(273),(3,2),(3,4),(4,3),(4,5)(5,4),(5,6), (6,5
L 143111 (L.2),2.1).2.3).(3.2).(3.4).4.3).(4.5) (5.4).(5,6). (6.5
=—X—=X—+—X=X—+—X—X—
3’5 435 435 p(_)___i
36 18
S __3 [2 marks] For (x = 2) Possible out comes

4x3x5 20 (1,3)(3.1),(2,4),(42),(5,3),(3,5),(4,6),(6,4)
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90.

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

6 1

PX=3)=—==

(X=3) %6 [1 Mark]
For X = 4 possible out comes are
(1,5),(5,1),(2,6),(6,2)

4 1

PX=4)=—==

( ) 36 9
For X =5 out comes are
(1,6),(6,2)

2
P(X =5)=—
(X=5) 2

X |10 1 2 | 3| 4 5
P(X) [1/6 |5/18 | 2/9 |1/6 |1/9 | 1/18 | L MarK]

Qutcome (1| 2 [3| 4 |5 6
Probability | P | 2P [P | 2P | P | 2P

1

=1 = P==

9P=1 9
- ale~ 1 2
Probability of number appearing is 6, is, 2P :5
. LT
Probability of not getting six = 9

PX=0) =L x -2
9°9 81

[1 mark]

Mathematics

P =)= 2sl g 28
9 9 81

49 | 28

A g [2 marks]
818181

P(X)

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

P(E,) =10~

P(E,)=1-10""

() Probability that the airplane will not crash
=P(E,)=0.9999999

(i) P(A/E;)=0.95; P(AJE,)=1
P(A/E,) + P(AJE,) = 1.95

[1 Mark]
[1 Mark]

i) @ P(A)=PE): p[é} P(E,)- P[E%]
=107 x0.95+(1_1077 )x1

=95x108+1-10""
=1-0.05x107"=1-5%x10"°

P(A/E,)xP(E,)
A A
P(E1)~P(EJ+P(E2)~P[EZJ

~ 1-10"")x1
1077 x0.95+ (1-107") x1

[2 Marks]

(b) P(E,/IA)=

1107 1-107
1-0.05x10~" 1-5x107°

1. [2Marks]
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