CBSE EXAMINATION PAPER 2024
Mathematics
Class-12'"
(Solved)
(Delhi & Outside Delhi Sets)

Time : 3 Hours

Max. Marks : 80

General Instructions:
Read the following instructions carefully and strictly follow them:

This Question Paper contains 38 questions. All questions are compulsory.

Question paper is divided into FIVE sections Section A, B, C, D and E.

In Section A: Question no. 1 to 18 are Multiple Choice Questions (MCQs) and Questions no. 19 & 20 are Assertion-

(i)
(i)
(iii)

(iv)
(v)
(vi)
(vii)

Reason based questions of 1 mark each.

In Section B: Question no. 21 to 25 are Very Short Answer (VSA) type questions, carrying 2 marks each.

In Section C: Question no. 26 to 31 are Short Answer (SA) type questions, carrying 3 marks each.

In Section D: Question no. 32 to 35 are Long Answer (LA) type questions, carrying 5 marks each.

In Section E: Question no. 36 to 38 are case study based questions, carrying 4 marks each.

(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in Section-B, 3 questions in

Section-C, 2 questions in Section-D and 2 questions in Section-E.

(ix)  Use of calculators is NOT allowed.
Delhi Set-1
SECTION A
This section has 20 multiple choice questions of 1 mark
each.
1. Afunctionf: R — R defined as f(x) = x>~ 4x + 51is

. If inverse of matrix [-1 1 0

(A) injective but not surjective

(B) surjective but not injective

(C) both injective and surjective
(D) neither injective nor surjective

a ¢ -1
.If A= 1|b 0 5| is askew-symmetric matrix,
1 5 0
then the value of 22 — (b + ¢) is
(A)0 (B) 1
(©) -10 (D) 10

. If Ais a square matrix of order 3 such that the value

of |adj.A| = 8, then the value of |AT| is

(A) V2 (B) —2
(©) 8 (D) 22
7 -3 -3

is the matrix
-1 0 1

13 3
1 A 3| thenvalueofXis
1 3 4

(A)-4
(©)3

(B) 1
(D) 4

. Derivative of ¢

65/5/1
> 2
5. If[x20] |[-1| =[31] {_ } , then value of x is
y x
(A)-1 (B)0
o1 (D) 2

. Find the matrix A%, where A = [a;] is a 2 X 2 matrix

whose elements are given by a; = maximum (i, j) -

minimum (i, j)
A 00 B 0 1
A1 o ® 1
D 11
®© 1 4

10
ofl

. If x¢¥ = 1, then the value of Z—y atx =1is
x

(A)-1 (B) 1

1
(C)-e¢ (D) s

in2 . .
™Y with respect to cos x is

(A) sin x esinzx sin2 x

(C)—2cosx i’

(B) cosxe

(D) -2 sin? x cos x g’

. The function f(x) = §+% has a local minima at x
x

equal to
(A)2 (B) 1
©o (D) -2



10.

11.

12.

13.

14.

15.

16.

17.
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Given a curve y = 7x — x> and x increases at the rate
of 2 units per second. The rate at which the slope of
the curve is changing, when x = 5 is

(A) — 60 units/s (B) 60 units/s

(C) — 70 units/s (D) -140 units/s

f#

dx is equal to

x(logx)*
(A) 21og (log x) + ¢ B) - ! +c
logx
(logx)’ o
(© foBx . 0) (ot

1
The value of Lx|x| dx is
1 1
N B) -
( )6 (B) 3
© -+ (D)0
6

Area of the region bounded by curve i = 4x and the
X-axis between x = 0 and x = 1is

2 8
A) = B) —
(A) 3 (B) 3
4
©3 D) =
The order of the differential equation
4 2
d—Z—sin d z =5is
dx dx
(A)4 (B) 3
(©)2 (D) not defined

- -
The position vectors of points Pand Q are p and g

respectively. The point R divides line segment PQ in
the ratio 3 : 1 and S is the mid-point of line segment
PR. The position vector of S is

p+3q p+3q
A) ——% B) ——~
() = ®)
p+3q p+3q
) —— D) —~
© (D) 3

The angle which the line % =Y - g makes with the

positive direction of Y-axis is

5m 3n
iy ®
5m n
©% Ly

The Cartesian equation of the line passing through
the point (1, -3, 2) and parallel to the line

F=(24+0) i+ j+(Qa—1)k is

x-1_ y+3 z-2 x+1 y-3 z+2

A B
B === ® 7 1 2

x+1 -3 z+2 x—1 +3 z-2
© = :yo == @7 :yl )

18.

19.

20.

21.

22,

If A and B are events such that P(A/B) = P(B/A) # 0,

then

(A)AcB,butA#B (B) A=B

©OANB=9¢ (D)P(A)=P(B)
Assertion - Reason Based Questions

Direction: In questions numbers 19 and 20, two

statements are given one labelled Assertion (A)

and the other labelled Reason (R). Select the correct

answer from the following options:

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

Assertion (A): Domain of y = cos™! (x) is [-1, 1].

Reason (R): The range of the principal value branch

T

of y = cos™ (x) is [O'E]_{E}

Assertion (A): The vectors

e ~ ~ ~
a=6i+2j-8k
= ~ ~ ~
b=10i-2 j—6k

d ~ ~ ~
c=4i-4j+2k

represent the sides of a right angled triangle.
Reason (R): Three non-zero vectors of which none
of two are collinear forms a triangle if their resultant

is zero vector or sum of any two vectors is equal to
the third.

SECTION B
This section has 5 Very Short Answer questions of 2
marks each.
. 13
Find value of k if sin™" {ktan(Z cos 1\/2_H :g .

(a) Verify whether the function f defined by
x sin(fj, x#0
f(x)= X is continuous at x = 0 or

not.

OR

(b) Check for differentiability of the function f defined

23.
24.

(b) Find: Isidx

by f(x) = |x-5], at the point x = 5.

The area of the circle is increasing at a uniform rate
of 2. cm?/s. How fast is the circumference of the circle
increasing when the radius ¥ = 5cm ?

(a) Find: jcos3 x €108 gy

OR

1

+4x—x*



25. Find the vector equation of the line passing through
the point (2, 3, - 5) and making equal angles with the
co-ordinate axes.

SECTION C
There are 6 short answer questions in this section.
Each is of 3 marks.
L .
26. (a) Find o if (cos x)V = (cos y)*.
OR
(b) If v1-x* +y1-y* = a(x - y), prove that
dy _ 1oy
dx \N1-x2

dZ
27. If x = asin® 0, y="b cos® 0, then find diz ato = g
b

cosx
e

28. (a) Evaluate: Jli dx
0

eCOSX + e—cosx

OR

. 2x+1
(b) Find: J‘m X

29. (a) Find the particular solution of the differential
equation Z—y ~2xy =3"e";y(0) = 5.
X

OR
(b) Solve the following differential equation:
Cdy+y@x+y)de=0
30. Find a vector of magnitude 4 units perpendicular to

A A A

each of the vectors 2i— j+kand i+ j—k and hence

A A A

verify your answer.

31. The random variable X has the following probability
distribution where a and b are some constants:

X 1 2 3 4 5

P(X) 0.2 a a 0.2

If the mean E(X) = 3, then find values of a and b and
hence determine P(X = 3).

SECTION D

There are 4 long answer questions in this section. Each
question is of 5 marks.

1 2 -3
32. (@)IfA=|2 0 -3|,thenfind A and hence solve
1 2 0

the following system of equations:
x+2y-3z=1
2x-3z =2
x+2y=3
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OR
(b) Find the product of the matrices
1 2 3|-6 17 13
2 3 2|14 5 -8| and hence solve the

3 -3 4|-15 9 -1

system of linear equations:
x+2y-3z=4
2x+3y+2z =2
3x-3y-4z =11

33. Find the area of the region bounded by the curve 4x*
+ y* = 36 using integration.
34. (a) Find the co-ordinates of the foot of the
perpendicular drawn from the point (2, 3, — 8) to the
4-x y 1-z
2 6 3

line

OR
(b). Find the shortest distance between the lines L, & L,
given below:
L, : The line passing through (2, -1, 1) and parallel to

X_Y_Zp.7 s - .
1 1 3 2 1= i+(2u+1)j-(n+2)k.
35. Solve the following L. P P. graphically:
Maximise Z = 60x + 40y
Subjectto x4+ 2y <12
2x +y <12
4x + 5y = 20
x,y=0
SECTION E
In this section there are 3 case study questions of 4 marks
each.

36. (a) Students of a school are taken to a railway
museum to learn about railways heritage and its
history.

An exhibit in the museum depicted many rail lines
on the track near the railway station. Let L be the
set of all rail lines on the railway track and R be the
relation on L defined by
R = {1y, 1,) : 1 is parallel to I}
On the basis of the above information, answer the
following questions:
(i) Find whether the relation R is symmetric or not.

(ii) Find whether the relation R is transitive or not.

(iii) If one of the rail lines on the railway track is
represented by the equation y = 3x + 2, then find
the set of rail lines in R related to it.
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OR
(b) Let S be the relation defined by S = {(I;, I,) : [; is
perpendicular to I,} check whether the relation S is
symmetric and transitive.
37. Arectangular visiting card is to contain 24 sq. cm. of
printed matter. The margins at the top and bottom
of the card are to be 1 cm and the margins on the left

1
and right are to be 15 cm as shown below:

$1 cm

T Dy (S v ta o S
Oop A d»..&ﬁ»u\
7 L & V7
cm “&_7‘ ha Jo <cm
Fre Co malyp W olF
()w'vyf/L'M‘”l A««LJ'\+ fhA

Jo K& B AR CHapm A PO

N

$ lcm
$1 cm
/Y
X
1%
cm |

N

y
d
¢

.

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

(i) Write the expression for the area of the visiting card
in terms of x.

(ii) Obtain the dimensions of the card of minimum area.

38. A departmental store sends bills to charge its
customers once a month. Past experience shows that
70% of its customers pay their first month bill in time.
The store also found that the customer who pays the
bill in time has the probability of 0.8 of paying in
time next month and the customer who doesn't pay
in time has the probability of 0.4 of paying in time
the next month.
Based on the above information, answer the
following questions:

(i) Let E; and E, respectively, denote the event of
customer paying or not paying the first month bill in
time.

(ii) Let A denotes the event of customer paying second

month's bill in time, then find P(A|E,) and P(A | E,).

(iii) Find the probability of customer paying second
month's bill in time.

OR

(iii) Find the probability of customer paying first month's
bill in time if it is found that customer has paid the
second month's bill in time.

65/5/2

Note: Except these, all other questions are available in Delhi Set-1

SECTION A

2. If A is a square metric of order 2 and |A| = -2, then
value of |5A'| is
(A)-50 (B) -10
(C) 10 (D) 50

5. The product of matrix P and Q is equal to a diagonal
matrix. If the order of matrix Q is 3 X 2, then order
of matrix P is
(A)2 %2
(©)2x3

(B) 3x3
(D)3 %2

7. If sin (xy) = 1, then Z—y is equal to
X

N B %
( )y (B) y
© < o) -Z

X X
/2

11. The value of jcot 0 cosec? 0.d0is

/4

1 1

A) = B) —=

() 3 B) —

T

0o D) - =

© (D) 3

dx
12. The integral |7 is equal to
gral [ == iseq
A lsin’1 % +c B lsin’l z—x +c
( )6 3 (B) 2 3

Q) sin”! [Z?XJ +c (D) %sin_1 [Z?Xj +c

14. The general solution of the differential equation

Z—y =" is:

x

(A)er+e¥V=c B)e*+eV=c

Qe t¥=c¢ (D) 2e* ¥ =¢
SECTION B

21. Ifa = sin! [\/Zz] +cos™! (—%)and

b= tanl(ﬁ)—cotl(—jg]

then find the value of a + b.

23. Sand is pouring from a pipe at the rate of 15 cm?/
minute. The falling sand forms a cone on the ground
such that the height of the cone is always one-third
of the radius of the base. How fast is the height of
the sand cone increasing at the instant when the
height is 4 cm?



SECTION C

27. Find the values of a and b so that the following
function is differentiable for all values of x:

) ax+b x>-1
X)=
bx* -3 x<-1

- N A A ~ A~ d A A ~
30. Given a=2i-j+k, b=3i—k and c=2i+j-2k.

- -
Find a vector d which is perpendicular to both a

and g and ?.2:3.

31. BagI contains 3 red and 4 black balls, Bag II contains

Delhi Set-3

35.
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5 red and 2 black balls. Tiwo balls are transferred at
random from Bag I to Bag I and then a ball is drawn
at random from Bag II. Find the probability that the
drawn ball is red in colour.

SECTION D

Solve the following Linear Programming problem
graphically:
Maximise Z = 300x + 600y

Note: Except these, all other questions are available in Delhi Set-1&2

SECTION A
2 -1 1
2. For the matrix A = |}, 2 (| to be invertible, the
1 -2 3
value of A is
(A)0 (B) 10
(C) R-{10} (D) R - {-10}

x 0 4 0
5. 1A=, ;|and B=| ; ;| thenvalue of x for

which A% = Bis
(A)-2
(C)2o0r-2

(B) 2
(D) 4
3 2 3
11. If szdx =k szdx + J.XZ dx, then the value of k is
2

-2 0
(A)2 (B) 1
1
o (D) 5

e
12. The value of J'logx dx is
1

(A)0
©e

(B) 1
(D) eloge
13. The area bounded by the curve y = Jx, Y-axis and

between the linesy = 0 and y = 3 is
Outside Delhi Set-1

SECTION A
This section has 20 multiple choice questions of 1
mark each. 20 X 1 = 20

a c 0
1.If|b d 0
0 0 5

a+2b+3c + 4dis

is a scalar matrix, then the value of

14.

21.

27.

30.

31.

35.

1| 2
. Given that A™' = 7{

Subjectto  x + 2y <12

2x +y <12

5
+—-y 25
X+ Y
x>0,y =0.
65/5/3

(A) 23 (B) 27
©9 (D)3

The order of the following differential equation

3 5 4
d—y+x[d—yj = 410g[zyJ is

dx? dx xt

(A) not defined (B) 3

©)4 (D)5
SECTION B

+

x  V3-3x7
: Y- -1 -1 | —+—1,
Simplify: cos™x + cos [Z B 1

If y = (tan"lx)? show that
d* d
2+ 12 2 ot e Y 2o,
6+ 17 £ ax( 4 )Y
- > —
Find the projection of vector (b+ c) on vector a,
g A A~ A > A A A — ~ ~
where a =21 +2j+k,b=i+3j+k and c=i+k
An urn contains 3 red and 2 white marbles. Two
marbles are drawn one by one with replacement
from the urn. Find the probability distribution of
the number of white balls. Also, find the mean of the
number of white balls drawn.
SECTION D
Solve the following L.PP. graphically:

Minimise Z = 6x + 3y
Subject to constraints

4x +y > 80;
x + 5y 2115;
3x + 2y <150
xy=0
65/4/1
(A)0 (B) 5
(©) 10 (D) 25

1

3 2} matrix A is

7

2 -1 2 -1
w3 el
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112 -1 112 -1
C = D) —
()7{3 2} ( )49{3 2}
2 -1 2 .3
CIfA = 4 , then the value of - A + A*-A° +
... 18
A -1 -1 3 1
By 3 By 4
00 10
C D
obo @]
-2 0
IfA=|1 2 3], then the value of | A (adj. A) |
5 1 -1
is:
(A) 100 (B) 101
(C) 10 (D) 1000
4 0 .
. Given that [1 x] L 5 0} = 0, the value of x is
(A)-4 (B) -2
© 2 (D) 4
. Derivative of ¢ with respect to e, is
(A) ¢* (B) 2¢*
(C) 2% (D) 2%

. For what value of k, the function given below is

continuous atx =07

{4+x—2
f(x)= X ; x#0

k x=0
1
(A)0 (B) 1
©)1 (D) 4

3
dx
. The value of |——is
6[\/9 —x?

(A) g (B) g
T T
© - D) 75

. The general solution of the differential equation

xdy +ydx=0is

A)xy=c B)x+y=c
Qx»+y=c (D)logy =logx +c

The integrating factor of the differential equation

d .
(x + 2% ﬁ =y (y>0)is

1
A) = (B) x
x
c D)
Oy y
If ; and } are two vectors such that | Pt | =1,

| Z | =2and ; Z = 3, then the angle between

12.

13.

14.

15.

16.

17.

2; and _Z is

Al r
()6 (B) 5

11n

© @) =*

- A A A -> A ~ ~
The vectors a=2i—j+k, b=i-3j-5k and

=d ~ ~ ~
¢ =-3i+4 j+4k represents the sides of

(A) an equilateral triangle

(B) an obtuse-angled triangle

(C) an isosceles triangle

(D) a right-angled triangle

Let ; be any vector such that | Z |=a The value of
- A > A~ > A~

laxi+|axjP+|axk] is

(A) 22 (B) 24°

(C) 34 (D) 0

The vector equation of a line passing through the

point (1, - 1, 0) and parallel to Y-axis is

(A) Y =i-jeni-j) B F=i-jn]

> A A ~ — ~
©) r=i-j+rk D) y=»j
The lines 1 -*-Y~1_Z and 2x-3_y _z-4
2 31 2p -1 7
are perpendicular to each other for p equal to
1 1
A) —— B) =
(A) = (B) -
©2 (D) 3

The maximum value of Z = 4x + y for a L.PP whose
feasible region is given below is
chitra

Y

90

(0, 50)
504

|

B (20, 30)

N\

-

) X
10 20 30 40 50
(A) 50 (B) 110
(C) 120 (D) 170
The probability distribution of a random variable X
is
X 0 1 2 3 4
P(X) 0.1 k 2k 0.1

Where k is some unknown constant.

The probability that the random variable X takes the
value 2 is



1 2
(A) 5 (®B) 5
4
© 5 D)1
18. The function f(x) = kx — sin x is strictly increasing for
A)k>1 (B) k<1
Qk>-1 D) k<-1

Assertion - Reason Based Questions

Questions No. 19 & 20, are Assertion (A) and Reason

(R) based questions carrying 1 mark 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 the
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.

19. Assertion (A): The relation R = {(x, y) : (x + y) is a

prime number and x, y € N}

Reason (R): The number 21" is composite for all

natural numbers #.

20. 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

A
SN (0, 60) T (120, 60)

(60, 30)
R
30T
| 7S
(40, 20)—
(120, 0)
0 P\ [0}
(60,0)

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

SECTION - B

In this section there are 5 very short answer type
questions of 2 marks each.

CcosXx - P
1| ——— | ,Where — <x< =i
21. (a) Express tan (1 _ sinx] ere 2 X 2 in

the simplest form.

1
(b) Find the principal value of tan™ (1) + cos™! [—EJ +

)

22. (a) If y = cos® (sec? 2¢), find %
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OR
dy _ _logx
Y = ¥ 4y = .
(b) If x¥ = ¢*7Y, prove that I 1+ logx)z
23. Find the interval in which the function f(x) = x* - 4x®
+ 10 is strictly decreasing.
24. The volume of a cube is increasing at the rate of 6
cm¥s. How fast is the surface area of cube increasing,
when the length of an edge is 8 cm ?

25. Find:

1
x(x* = 1)
SECTION C

In this section there are 6 short answer type
questions of 3 marks each.

26. Given that y = (sin x)*. x¥®" * + g, find Z—y
x

xdx

4
27. (a) Evaluate : J'—
0 1+ cos2x +sin2x

OR
1 X
(b) Find: |e* | dx
I 1+ xz)% Lex?
3x+5

28. Find:

—— dx
Va2 +2x+4

29. (a) Find the particular solution of the differential
equation Z—y = y cot 2x, given that y (gj =2.
x

OR
(b) Find the particular solution of the differential

Y
equation (xe* +y) dx = x dy, given that y = 1 when

x=1
30. Solve the following linear programming problem
graphically:
Maximise Z = 2x + 3y
subject to the constraints:
X+y<6
x=2
y<3
x,y=0.
31. (a) 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.

OR
(b) Abiased dieis twice as likely to show an even number
as an odd number. If such a die is thrown twice, find
the probability distribution of the number of sixes.
Also, find the mean of the distribution.

SECTION D

In the section there are 4 long answer type
questions of 5 marks each.
32. (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, using integration.
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OR

(b) Using integration, find the area bounded by the
ellipse 9x2 + 25y2 = 225, the lines x = -2, x = 2, and
the X-axis.

33. (a) Let A = R- {5} and B = R - {1}. Consider the
function f: A — B, defined by f(x) = x—’g Show that

X—

fis one-one and onto.

(b) Check whether the relation S in the set of real
numbers R defined by S = {(a, b) : where a - b +
J2 is an irrational number} is reflexive, symmetric

or transitive.

2 1 -3

3. f A =13 2 1|, find A and hence solve the
1 2 -1

following system of equations:
2x+y-3z=13
x+2y+z=4
xX+2y-z=38
35. (a) Find the distance between the line % = 2y4f 6_

1=z and another line parallel to it passing through

the point (4, 0, - 5).

(b) If the lines x—1_y-2_ and x-1_y-1
-3 2k 2 3k 1

= 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).

SECTION E

In this section, there are 3 case study based
questions of 4 marks each.

36. A store has been selling calculators at ¥ 350 each. A
market survey indicates 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 the demand function p = 450 — % x.

R

e e ———

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.

(ii) What rebate in price of calculator should the store
give to maximise the revenue ?

37. Aninstructor at the astronomical centre shows three
among the brightest starsin 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 20+ 3}+4]2,

7i+5j+8k, and —37+7 j+11k respectively.

Based on the above information, answer the
following questions:
(i) How far is the star V from star A ?
N
(ii) Find a unit vector in the direction of DA
(iii) Find the measure of ZVDA.

OR

— —
(iii) What is the projection of vector DV on vector DA 7
38. Rohit, Jaspreet and Alia appeared for an interview
for three vacancies in the same post. The probability

o |
of Rohit's Selection is 5 Jaspreet's selection is 3

. .1 .
and Alia's selection is E The event of selection is

independent of each other.

Based on the above information, answer the
following questions:

(i) What is the probability that at least one of them is
selected ?



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

selection and H denotes the event that Rohit is not
selected.

(iii) Find the probability that exactly one of them is

Outside Delhi Set-2

14
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selected.
OR

(iii) Find the probability that exactly two of them are

selected.

65/4/2

Note: Except these, all other questions are available in Outside Delhi Set-1

SECTION A
2 -1 5
1 3 2

VA = [a] =
5 0 4

and Cj; is the cofactor of

element a;; then the value of ay; . ¢jy + a5, . €15 + a3

cizis
(A)-57 (B) 0
©9 (D) 57
1 3
A=, 4| and A% —kA - 51 = 0, then the value of
kis
(A)3 (B) 5
©7 (D)9
. If exzy =c, thend—yis
2
xe* Y )
Y
A B =22
(A) 5, (B) =
2y X
C) =~ D)
© (D) 3,
. The value of the constant c that makes the function f
defined by

22 .

x“—c%, ifx<4
f(x)= .

cx+20, ifx>4

continuous for all real numbers is

(A)-2 (B) -1
Q)0 (D)2
1
. The value of j| x| dx is
-1
(A)-2 (B) -1
©1 (D)2

. The number of arbitrary constants in the particular

d
solution of the differential equation log (ﬁj = 3x

+ 4y; y(0) = O is/are
(A) 2 (B) 1
(©0 (D)3

. A vector perpendicular to the line

Outside Delhi Set-3

23.

25.

26.

28.

30.

34.

- A ~ ~ A A
r=i+i-k+n3i-)) is
(A) 5i + ] +6k (B) i+3j+5k

(D) 9i -3j
SECTION B

(C) 2i-2]

4sinx

Show that f(x) = —-x is an increasing

2+ cosx
T
function of x in [O'E}'
1
2
1+
Evaluate: J cosx.log (—XJ dx
1-x

-1
2

SECTION C

Given that ¥ + y* = % where a and b are positive
constants, find d—y
dx
. 2x+3
Find: Ixz(x 13)
Solve the following L.PP. graphically:

Maximise Z = x + 3y
subject to the constraints:

Note: Except these, all other questions are available in Outside Delhi Set-1&2

SECTION A
3 1
4. IfA = {_1 2} and A2 + 71 = kA, then the value of
kis
(A)1 (B) 2

5.

x + 2y <200
x +y <150
y <75
xy=0
SECTION D
1 2 -3
Use the product of matrices |3 2 -2
2 -1 1
0 1 2
-7 7 -7 |to solve the following system of
-7 5 -4
equations:
x+2y-3z=6
3x+2y-2z=3
2x-y+z=2
65/4/3
(C)5 (D)7
1 -1 2 1 2 0 1
LetA=|0 2 -3|andB= 3 9 2 -3|.IfAB
3 2 4 6 1 A

= I, then the value of A is
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-9

@) (8) -2
-3

© > ()0

. Derivative of x> with respect to 2B, is

2 3x
*) - ®) =

(@) 23—" (D) 6x°

. 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.

K 0) ...
. The value of J‘tan2 (gj dois
0

(B) 3V3-n
(D) -3

(A) T+3
€ V3-m

. The integrating factor of the differential equation

d—y+zy:0,x¢OiS
dx x
NE (B) 2
X
2
(©) e (D) o5

The cartesian equation of a line passing through the
- A A

point with position vector a =i—j and parallel to

- ~ ~ ~ ~
theline r =i +k +p(2i —j),is

@A)y X=2_y*rl 2 gy ¥l y+l 2
1 0 1 2 -1 0
Xyt z o pyxl oy z-1
2 -1 0 2 -1 0

SECTION B
23. Show that the function f given by f(x) = sin x + cos x,
5
is strictly decreasing in the interval g, an

25. Find: _[273( dx.
(x® +1)(x* - 4)

SECTION C

26. Find %,if y =(cosx)* +cos ' \x is given.
x

28. Find: ISQCS 040

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

the following figure:
Y
11
B 4,10

10 (4,10)
054 C68)
4 D (6,5)

4
/4,0

o] 2 4 6 g X
(i) If Z = 3x — 4y be the objective function, then find the
maximum value of Z.

(ii) If Z = px + qy where p, q, > 0 be the objective
function. Find the condition on p and g so that
maximum value of Z occurs at B(4, 10) and C(6, 8).

SECTION D
12 1

34. Find AL, if A = |2 3 -1]|. Hence, solve the
10 1

following system of equations:
x+2y+z=5
2x+3y=1
x-y+z=38
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ANSWERS

Delhi Set-1 65/5/1
SECTION A 1 3 3
1. Option (D) is correct. and At=11 1 3
Explanation: Given, f: R > R 1 3 4
fx) =x*~4x+5 . o
One-One (Injective) Smce7’ 3 SA? 3_ 13 Lo o
flx) = fiy) o _
= x2—4x; +5 =x2-4x,+5 -1 0T A 3)=10 10
= xlz—xz2 = 4(x1—x2) -1 0 1111 3 4 0 0 0
= (xl_xz) (xl + xZ) = 4(x1—x2) 1 12=31 0 100
= x+x,=4 -
- X =4-x, 0 -3+2 0| =|0 10
Thus, f(x) is not an injective mapping,. 0 0 1 001
onto surjective R On comparing matrices, we get
let y=x-dx+5 12-3h=0and-3+1=1
= y=0-2y 41 =i=4and ) =4
= y-1=(x-2) 5. Option (A) is correct.
— x = Jy-1)+2 Explanation: We have,
Thus, for any value of y < 1, x ¢ R. So, we don't have 5 i)
a pre-image forally e Rinx € R. [x 2 0]|-1|] =3 1]{ B }
Thus, f(x) = x>~ 4x + 5is not surjective. x
2. Option (A) is correct. _
Explanation: We know that, if matrix A is skew 5x _42 : _Z tx
symmetric, then X : -
A=-d 6. Option (C) i W
i b 1 4 o 1 . Option ( : ) is c?rrect. .
_ Explanation: Given for matrix A = [a;],x,
¢ 05 =|-b 0 5 we have a; = max(i, j) — min (i, j)
-1 5 0 -1 5 0 i, =1-1=0
On comparing matrices, we get ap=2-1=1
a=-a=>20=0=a=0 ay =2-1=1
b=-candc=-b Ay =2-2=0
Now, 22+ ({+c)=2%x0+({H-b)=0 . A= 01
3. Option (D) is correct. v |10
Explanation: We know that
wplanation: We know ani1 0 170 1 10
ladj A = |A] Now, A =11 0l1 0[=1]0 1
where 7 is the order of square matrix A
Given ladjA| =8 7. Option (A) is correct.
: |A|""1 =8 Explanation: We have,
= |A|371:8 xey:]
= |A]> =8 Differentiating w.r.t. 'x' both sides
= Al = 242 1.ey+xeyd—y =0
Also, determinant of a matrix and its transpose has dx
same values. dy
. . xey —_— = _ey
4. Option (D) is correct. dx
Explanation: Given, o y 1
T dx X
A=|-1 1 0
-1 0 1 4y =_1

dx x=1
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8. Option (C) is correct.

Explanation:let u = "™ and v = cos x
Z—u = ¢ (2 sin x) cos x
X
and Z—v =-sinx
X
Thus, du _ dufdx
dv dv / dx
_ ¢S 2sin x.cosx
—sinx
= _ 2 cos x i
9. Option (A) is correct.
Explanation: We have,
x 2
X) = — + —_
fw =242
1 2
X) = ———
0= 5
1 2
Put, X)=0=> ——— =0
@ =0= -
- 1_2
2 X2
= ¥ =4
= x==x2
N W =2
ow, f') ==
x
6
Atx =2, f”(2)=§>0
6
Atx=-2, f'(-2)= —§<0

Thus, f(x) has local minima at x = 2.
10. Option (A) is correct.
Explanation: Given,
y=7x-x
Differentiating both sides w.r.t. x, we get

dy _ 7 — 32
dx
Thus, slope, s =7-3x2
Now, differentiating w.r.t. 't', we get
ds _ g, 0%
dt dt
ds
’n =—6X5X%X2
dt at x=5

[~ dx 2 units/s (given)]
dt
= - 60 units/s
11. Option (B) is correct.

1
Explanation: Let [ = J dx

x(logx)2 -

logx =t= 1dx:dt‘
x

a1

I= =——+C
2 t

1
log x

Thus, I=

12. Option (D) is correct.
Explanation: We have

1
I= Lx|x|dx =0

[as x | x| is an odd function]
13. Option (B) is correct.

Explanation: Given
Y

A
'LﬁA‘X

V

..
1

T~

x=1

x=0
. 1
Required Area = ZL ydx

ZEZ\/;dx
= 4Ex1/2 dx
327
3/2 0

8 .
3 square units

14. Option (A) is correct.
Explanation: Highest order derivative present in the
given differential equation is 4.
Thus, order of differential equation = 4

15. Option (D) is correct.

Explanation:
P } —L 0
Position vector of R,
N - >
ro=3qa+p
3+1
5 3 ‘)Jr -
or ro=247P
4
Given S is the mid-point of PR
.. Position vector of S,
-> -
> p+r
5 2
3—> -
- +
p q+p




5;+33
8

16. Option (B) is correct.
Explanation: Given line is
X Yy _ z
1 -1 0
.. Direction ratios of line are: 1,-1,0
We know that direction ratio of y-axis are 0, 1, 0

> >
b1.b2

cos 0 = .
[ b1].|b2]

_ (-0
Jo2 + 2y
[+ by=i—] and by =]
-1

2

)
cos| —
4

cos 0 =

= 0=

17. Option (D) is correct.

Explanation: Given line is
-

;= (2+1)i+Aj+@r-1)k

-
r

i-k)+1(i + ] +2k)

which is of the form

N -
r = a+Ab
.. Required line is
x-1 _ y+3 z-2
11 2

[As lines passes through (1, -3, 2) and having
Direction cosines (1, 1, 2)]
18. Option (D) is correct.
Explanation: Given
(4]
A

-

P(AnB) _ P(BnA)
= PB) P(A)

P(AnB)  P(ANB)
= PB) ~ P(A)
= P(A) = P(B)

19. Option (C) is correct.

Explanation: Range of cos™ x is [0, 7]
20. Option (B) is correct.

Explanation: Assertion:

|Z| = J(6)> +(2)% +(-8)> =104

151 = (107 + (-2) + (-6)? =140

Solved Paper - 2024
c] = J@?+ (47 + 2 =36
(vi40)" = (Vioa) +(va6)

Hence, it forms a right angle triangle.
Reason: Reason is correct but not the explanation of

Assertion.
SECTION B
21. We have,
sin_l[ktan[ZCOS_IBJ] - r
2 3
k{tan(Zcos_l(costH = sin*
ktan(f = ﬁ
2
NE)
k3 = o
k=1
2

xsin(lj,x #0
f(x) = X

0, x=0

22. (a) Given,
for a continuous function,
LHL = RHL = f(a)

. 1
lim xsin—
x>0~ X

= lim (0- h)sin[ij
h—0 0-h
= lim-h sin(—lj
h—0 h
= limh sin(lj
h—0 h
[sin(—o0) = - sin 6]

=0 X sin (o)
=0

Now, LHL =

and RHL = lim x sin1
x

x—0"

= lim (0+h) sin(ij
h—0 0

+h
= lim & sin [lj
h—0 h
= 0.sin(w) = 0
So, LHL = RHL = £(0)
Hence, f(x) is continuous at x = 0
OR

fx) = |x-5]
x>5

(x=5)
fx) = —(x-=5) x<5

(b) Given



23.

24.

OSWAAL CBSE, MATHEMATICS, Class-XII

Here, LHD = hmw
h—0 —h
_ i [B=1)=f(5)
h—0 -h
_ lim®=1=5-0
h—0 —h
= lim —=-1
h—0 —h
and RHD = limJ©G M=)
h—0 h
— lim (5+h-5)-0
h—0 h
= lim —
h—0 h

-+ LHD = RHD Hence f(x) is not differentiable.
Let radius of the circle be r cm.
dA

Given = =2cm%s
dt
since A =7
A ot (i)
dt dt
Also, circumference, C = 2nr
dC _ opdr ..(ii)
dat dt
from (i), 2= anﬂ
dt
dr 1
= Yoo =
dt T

Now, substituting the value of % in eq. (ii) we get

de _, 1.2
dt T

o 2

Now dt atr=5 - 5
=0.4 cm/s

Thus, circumference of circle increases at the rate of
0.4 cm/s.

(a) Let I = J.COSS x 1085 ¥ 1y
or I= J-COSB x sinx dx
Putcosx =t = —sinxdx = dt

- j 2t

or, I=-—+C

or, I=-

OR
dx
b) Let [= |———
®) J‘5+4x—x2
=I dx
5+4—4+4x-x*
J' dx
B - (-2
1 3+(x-2)
x3 3—(x-2)
fil g“x +C]
- llogx+1 +C
6 5-x
25. Given a=pB=y
Now,
cos® o + cos? B + cos’p =1
3cos’a =1 [“oa=p=y]
5 1
or, cos” o = —
3
L1
or, cosa = *T—=
NG
Th B 5]
us, cos o = cos B =cosy= t—= =n
LN
> o> -
Let required equation of lineis r = a+kb
- A~ ~ ~
Here, a = 2i+3j-5k
5 A~

1 ~
t—((+j+k
BUHITR
Thus, required equation is

_ i+3j-5R)tL(+]+h

=
SECTION C
26. (a) Given,  (cos x)Y = (cos y)*
Taking log on both sides, we get
y log(cos x) = x log(cos v)
Differentiating both sides w.r.t. x, we get

sinx
COSXx

dy log(cosx) +y. (

= l.log(cosy)+x. ( smyj ay
cosy
i xsiny d
d—y.log(cosx)—M = log(cosy) - YA
dx cosx cosy dx
dy{log(cosxhysmy} = log(cosy)+ ysinx
dx cosy 0sXx

Z—y(logcosx +xtany) = log (cosy) + y tan x
x

dy _ log(cosy)+ytanx
dx log(cosx) +tany



OR
(b) Given, V1-x? +«/1—y2 =a(x-y)

Put x=sinBandy = sin ¢

0 =sin"xand ¢ =sinly

Now, \/1—sin26 +\/1—sin2¢ = g(sin 0 — sin ¢)

cos 0 + cos ¢ = a(sin 6 — sin ¢)

2cos(e+¢jcos(ﬂj = Zacos[e+¢j.5in(uj
2 2 2 2

cos(e ¢j
“\2 )
Sin[ﬂj
2
0—
cot(T =g
9=0 _ orq
2
0-¢=2cot'a
sinlx —sin'y=2cot? a

Differentiating w.r.t. x, we get

L S
1-x? 1—]/2’71"
dy _ 1=y
dx 1-x2

Hence Proved
27. Given, x = asin’0and y = a cos® 0

dx 34 sin%0 cos O
do
d—y = -34cos?*0 sin 6
and d
dl _ —3acos>0sin0
dx 3asin?0cosO
=—-cot0
2
and Py _ i(—cotﬂ)@
dx*  do dx
_ cosec29+
3asin“ 6 cosO
_ 1
3asin® 0 cosO
d*y 1
Now, gl » (1j L
atx=— 3.4 .
4 V2) V2
I SN )
= T 1 = —
34— 3a
42
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Ccosx

e .
28. (a) Let I= ﬂwd}f ...(l)
ecos(n—x)
I= ,E[ecos(n—x) +e—cos(n—x) dx
[Using_[:f(x)dx = gf(u - x)dx}
pcos¥ B
or, I= ‘E[W{ix ...(11)

On adding egs. (i) & (ii), we get

COSX —COSX

e +e
2l = E cosx —Cosx dx
e +e

[

&
QU
=

=[g=mn
=T
2
OR
2x+1
(b) Let [= [—5——ax
(x+1)7(x-1)
Let 2x+1 A B C

(x+1)*(x—1) B (x+1)+(x+1)2 +(x—l)

2x+ 1 =A(x+1)(x-1) + B(x-1) + C(x + 1)

20+ 1=A*-1)+Bx-B+ C(x*+2x + 1)
On comparing, we get
A+C=0;B+2C=2and-A-B+C=1
On solving, we get

3 1 3

A= —-,B=—-andC= =
4 2 4
2x+1 -3 1 3
= + +
(x+1D2(x=1)  4(x+1) 2x+1)7> 4(x-1)
2x+1
Thus, Jix; x
(x+1)°(x-1)
= —éj' ! dx+1j ! x+§j dx
47(x+1) 27 (x+1) 47(x-1)
3 1 3
= —Zlog|x+1|+511+Zlog|x—1|+C1
1
How, I = Iizdx
(x+1)

let x+1=u=dx=du

1 u
11 = J‘Edu = _2+1+C2
1 1
= = - +
u+C2 (x+1) 2
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2x+1
Therefore, J‘f X
(x+1)7(x-1)
3 3
= ——log|x+1|- +=log|x-1
Jlogl w1l Jloglr-114C
Where C=C,+C,
(a) Given differential equation is
d—y—2xy = 3%
dx
On comparing the above equation with
dl + Py = Q/
dx
WegetP=-2x,Q= 332X
1= j'de —ijdx
o
=e (P2 e’"2
ye™ = j3x Vix+C
or, ye® =3 Ixzdx +C
3
Y _ s
or, e"z = 3[3:‘+C
or, lz =x*+C
eX
or, y = e”zx3 +Ce"2
Given y(0) =5

5=0+Ce"=C=5
Thus, required solution is

or y=e (x3+5)
OR
(b) Wehave, x*dy + y(x + y)dx =0
2
x—d—y+(x+y) =0
dx
2
%ﬂ+£+1 =0 @)
yedx oy
Put Yy =ovx
= 4y = V+xd—v
dx dx

From eq (i), we get
! (V—r d—vj+l+1 =0
14

V2 dx
= AV @V + V3
dx

1/1 1 dx

—| == av = - =
= 2 [V V+ 2} x
On integrating both sides, we get
= %(logV—longLZ) =-logx + C

1 \%4
=1 =-1 +C
- 2 Og(vmj BT
= log(vzzj =-2logx + logk
where k = ¢2©1
T ey
V+2 X
74 k
= =3
V+2 X

Substituting V = I we get
x

y _k

2x+y X

C*2x + y) where k = C2

=%y =

30. Given vectors are:

- ~ ~ A~
a =2i—-j+k

d ~ ~ ~

b =i+j-k
- - ! ] k
axb =2 -1 1
1 1 -1

i1-1)— j(2-1)+k2+1)

3j+3k
bl = JB)P+(3)? =949
=18 =32

- -

><b

SR

X

S
Il

Now,

Therefore required vector is, 4
| ax b |

4 ~ ~
= ——(3j+3k
3JE(] )

= 2\/—><3(]+k)

= 2\/5(3 + 12)

31. We have,

X 1 2 3 4
PXx) | 02 a a 0.2

Given EX)=3

Since, E(X) = 2XP(X)

o 3=02+2a+32+08+5b
or, 3=5a+5b+1

or, 5a +5b =2 ..(i)
Also, YP(X) =1



024+a+a+02+b=1
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6|1 2
or, 20+b=1-04 G = (1) 20 = -4
or, 20 +b =06 ...(ii)
, , The adjoint of the matrix A is given by
eq (i) X 5—eq (i), we get -
10a + 5b =3 Cn G G
514 5b = 2 adj(4) = |Cpp Cp Gy
Gz C Gy
50=1 6 -6 -6
1 =|-3 3 -3
a=—- =02 -
= (4 0 4
Substituting value of a in eq (i), we get . 6 -6 -6
at=(@dd) 1) 4 5 4
5[%]+5b =2 [Al 12 4 0 -4
5p =1 -6 6 6
1 =—|3 33
b== =02 12—4 0 4
5
Thus,a = 0.2 and b = 0.2 Given system of linear equations are
Now, P(X>3)=P(X =3)+ P(X = 4) + P(X = 5) x+§y‘§z=;
=a+02+b e
x+2y=3
=02+02+02 - .
Represent it in matrix form
=0.6
1 2 3|« 1
SECTION D 20 3|y| =2
1 2 3 0 2 1|z 3
32. (a) Given, A=12 0 -3
12 0 Which is in the form AX = B
X=A"B
Al =10+ 6)-2(0 +3)-34-0 _
Al =10+ 6)-2(0 + 3) - 34-0) o e o1
=6-6-12=-12#0 1
= inverse exists co-factors are BRT) 3 33
0 3 |4 0 4]3
Cyp = (1) =6
2 0 24
1
C —(—1)32 S s =1
12 1 0 |8
C —(—1)420—4 |
13 = 1 2 = 2
1
2 -3 T2
Cy = (-1)° =-6
a= (D) ‘ 2
W1 -3 -3
Co= (DY ,]=3 - -
2
1 2
Cor = (-1)° =0 _ |1
= (D) 2‘ v =5
z
Cu= (0 =6 %
31 0 -3 L3
1 -3 Or,x=2,y=landz:%
Cyp = (—1)5 2 3 =-3 2 3

o
=
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(b) We have,

1 2 3][-6 17 13
AB=|2 3 2|14 5 -8
3 3 4||-15 9 -1

[ 6+28+45 17+10-27 13-16+3
= |-12+42-30 34+15+18 26-24-2
|—18-42+60 51-15-36 39+24+4

67 0 0
=10 67 0
0 0 67

100
67(0 1 0
0 01

Thus, AB =671
= A(iBJ =1
67
1
= Al=—(B
o)
Given system of linear equation is

x+2y-3z=-4
2x+3y+2z=2

x-3y-4z =11
Represent it in matrix form as
1 2 -3« —4
2 3 2|yl =12
3 3 4|z 11
which is of the form AX = D
: X=A"D
1
= —(B).D
67( )
. (-6 17 13][-4
= o 14 5 -8| 2
-5 9 -1 11
. [ 201
=& -134
| 67
3
=2
1

nx=3,y=-2andz=1

33. Given curve is 4x* + * = 36

2 2
or, A |
9 36
2 2
¥y o _
or, 3—2+6—2 =1

since, ellipse is symmetrical along

34. (a) Given line is

Y
BL(0, 6)
A C
X'< >X
(-3,0)\ 0 (3,0)
D| (0,-6)
Y!

x-axis and y-axis
Area of ellipse = Area of ABCD
4 X Area of OBC

= 4><L3ydx
= 4xf(2\/9—xz)dx
= 8f\/9—x2dx

[since OBC is above x-axis]

= 8E\/32—x2dx
— 32 3
=38 E\/32—x2 +—sin_1£
2 2 3 0

[ x 9 xT
ZJ9-x% + Zsin' =
2 0

1
®

Il
®

_0 + %sin’l(l) -0+ 0)}

= 8><7><7
2

=2X9n
= 18n sq. units
4-x_y _1-z
2 6 3
x-4 _y_z-1

-2 6 -3

or,

Now, the co-ordinates of any points Q on the line

are (-2A + 4, 6\, -3\ + 1).
Also, the given point is p(2, 3, -8)

The direction ratios of PQ are -2\ + 4 -2, 61 -3, — 3L

+1+8ie,-2L+2,60L-3,-3L+9

Also, the direction cosines of the given line are -2, 6,

-3.
If PQ L line, then
—2(=21 +2) + 6(61-3) =3 (3L + 9) = 0
40 -4 +36A—-18+90-27 =0
490 -49 =0
A=1
Now, the foot of the perpendicular is
[-2(1) + 4, 6(1), =3(1) + 1] i.e., (2,6, -2)
Hence, the distance PQ is



= J2-27 +(3-6) +(-8+2)
= J0+9+36 45 =345 units

OR
(b) Given, L;: The line passing through (2, -1, 1) and
X Yy z .
llelto ==<==
parallel to 1°1°3 (i)

Direction ratios of line (i) are (1, 1, 3)
. Vector equation of line passing through (2, -1, 1)
having direction ratios is

¥ o= @i jrk)+a(i+j+3k) (i)

Given, Ly 7 = i+(Gu+1)j—(u+2)k
el A A ~ ~ A
or, ro= (it -2k +uGBi-k) (i)

Now, shortest distance between lines (ii) & (iii) is

given by
j = brxba)(aaxar)
| bix b2 |
— A A A = A A A~
Here, ap = (2i- j+k)a, =(i+ j-2k)
b, = (i+ j+3Kk), by =(3j—k)
Now, ay -, = (1-2)i+(1+1)j+(-2-1)k
= —i+2j-3k
byxby, =1 1 3
03 -1
_i(-1-9)= j(-1-0)+k(3-0)
= 710z?+}+31€
and bixbzl = (-10)* +(1)% +(3)

= J100+1+9
= J110
] (7?+2373E)(710?+}+3%)‘

J110 ‘

9 .
= unit

110

10+2-3

=0

35. Given LPP is

Max Z = 60x + 40y
Subjectto  x + 2y <12 (1)
2x +y <12 ...(ii)
4x + 5y >20 (i)

xy=0

A(o,%

Solved Paper - 2024

2

36.

4x + 5y = 20
2x+y =12
Corner points Z = 60x + 40y
A0, 4) 1600
B(0, 6) 2400
C4, 4 4000 (max)
D(6, 0) 3600
E(5,0) 3000

Thus, maximum value of Z is 4000 which occurs at
the point c (4, 4).

SECTION E

(a) (i) Given Relation, R = {(l;, I,): d, is parallel to [,
Ll =0
Hence, given relation is symmetric.
(ii) Letly || Land l, || =1 || I3
[As parallel lines are parallel to each other]
(iii) Given equation of line : y = 3x + 2
Comparing with y = mx + C
m = slope = 3
Slope of parallel, lines is same
.. Equation of set of rall line is given by
y=3x+Ax AeR
OR
(b) Givenrelation, S = {(l;, I,): [ is perpendicular to [,}
Symmetricl; L, =1, L[
(Two lines are perpendicular to each other)
Hence, S is symmetric.
Transitive:
LetL; LLyand L, LI; =1 || I3
Thus, relation S is not transitive.

. (i) Given, x = length of printed area

y = breadth of printed area
Area of printed part = xy

or, 24 = xy
or, Y= “ ..(i)
x

Now, area of visiting card = (x + 3) (y + 2)
or, A=(x+3)(y+2)

or, A= (x+3)(§+2]
X
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or, A= G220 and PE) = 2 = 3
x 100 10
222 +30x + 72 (ii) A = Event that customer pay the bill in 2" month on
or, A= - time
A 8
Pl—| = = —
or A= 2x+30+% [EJ 08 10
A 4
(ii) We have, Area, A = 2x+30 2 and P[J =04=—
x E, 10
dA 72
o 203 (iii) Py = P(E,).P| A |+ p(EyP| 2
x E, E,
2
and dilg = 1;4;1 = lxi_,_ixi
atx 10710 10 10
for minimum area, put Z—A =0 _ 56 12
72" 100 100
ie, 2-— =0 _ 68 17
Y 100 25
or, x*=36=>x=%6
d*A OR
Atx =6. — > 0 Hence, minimum A
dx P(E,).P| —
Therefore, length of vising card p(ﬁj = 1
=x+3= 621 3=9cm A P(EQ.P[S}L P(EZ).P[:]
and breadth of visiting card =y + 2= —+2 1 2
! 7,8
=%+2 =6cm =__10 10
6 7. 8,3,4
38. (i) P(E;) = Probability that customer pyas the bill in 10 10 10 10
first time 56
P(E,) = Probability that customer does not pay 100 56 14
the bill in first time. =68 17
70 7 65 68 17
P(E) = — =L 100
)= 100 = 10
Delhi Set-2 65/5/2
SECTION A 0="1t=0
2. Option (A) is\ 2
7. Option (D) is correct. 0
Explanation: sin (xy) = 1 So, I= jt(—dt)
xy =sin1 1
dy dy . 1
—Z(x.y) = —=(sin
dx( v dx( r) I = Itdt
0
x.d—y +y =0
dx 2 1
’LJ/ __Y ) {2}0
dx x
11. Option (A) is correct. -1
n/2 2
Explanation: Since, I cot0.cosec? 6 do 12. Option (B) is correct.
/4 1
Explanation: |——=dx
Letcot® =t P J‘\/9 —4x*

—cosec? 0 do = dt . .
T B S
0= -1 ]
1 Ja



using formula 55 = sin’ X
a“—x a
lsin_1 X +C
2 3/2
1sir1’1 2 +C
2
14. Option (A) is correct.
dy 27.
Explanation: =~ =™ty
X
dy = e.e¥dx
dy .
67 = e'dx
Je‘ydy = Iexdx
eV N
— =¢ +c
1 1
-V ="+ [e; =-¢]
c=¢ +é
21. Since a=sin’ Q +cos! -1
2 2
1 -1
-1 -1
= sin" | .= [+cos | —
&3]
30.
T 2n
= 7+7
4 3
_lix
1
b= tan_l(\/g)—cot_l(—lj
3
_%_2n
3 3
="
3
Now,a + b S L
12 3
_ lrn-4n
12
_
12
31.
. dv 3 .
23. Given m = 15 cm’/min
h = 1r, h=4
3
Since, V= =-mh
= —nBh)*xh
v = ghsrc =3hn
3
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do = 9h2n%
dt dt
15 = 9h2n@
dt
_1 a5
Ix(4y’n 4t 48nm
ax+b x>-1
f&) = x> -3 x<-1

ax x>-1
f() = 2bx x<-1

Lf (-1) =a(-1) = —a
Rf' (=1) = 2b(-1) = -2b
L (-1) = Rf (-1)
—-a=-2b
a=2b
The function is differentiable so, the function
continuity

L.H.S. = RH.S.
lim bx*-3 = lim ax+b
x—>-1" x—o-17
b-3=-a+b a=3
and b=6
g ~ ~ ~
a = 2i-j+k
d A A
b =3i-k
o = 2i+j-2k
E = (x?+y}+zlz)

since, ; is perpendicular to ; and Z
:1)._,; = (xf+y}+ 212)(2;'— }'+ IQ)
=2x-y+2
db = (i+yjrzEi-k

=3x-z
?Z = (2i+ ;—2@)(x?+ y}-ﬂ—zl?)
=2x+y-2z=3

Onsolvingx =3,y =15,z=9
vectord = xi+ y}+zl§
= 3i+15]+9k
Let, E;, E,, E; and A be event

E, = Both transferred ball from Bag I to bag II are red.

E, = Both transferred ball from bag I to bag II are
black

E; = out of two transferred ball one is red and other
is black.

°3C 1
Now, P(E)) = 7C. 7
2
‘C, 2
PE) =70, 7
3C1 X 4C1 4
PE) = "7e, 77
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Required probability
P(E,)x P(A]
E,
3 o2
4 P(E1>P[)+P<Ez>
E,
X P(AJ+P(E3)><P(AJ
E, E,
o(A) 7 p[A) 2 p(A) 6
E; 9 E,) 9 \E5) 9
2
4y 5
Now, “1.7 2 2 4
—X—F—X—+—X—
9
-4
35
35. Since, Z = 300x + 600y
x+2y <12
2x +y <12
5
+—=y =5
x 1 y
x=20,y=0.
Delhi Set-3
SECTION A
2. Option (D) is correct.
2 -1 1
Explanation: A=A 2 0
1 -2 3

For invertible, the Determinant of A should not be
equal to zero.
|A| =2(6-0)-(1)BA-0)+1(21-2)
|[A] =12 + 3L -21-2
|[A] =10+ =0
Therefore, A=-10
5. Option (A) is correct.

I o A x 0 4B 4 0
Explanation: A = 1 p|andB=1)_;

Given that, A’ =B
x Of|lx O 4 0
1 11 1| |-1 1
0 4 0
x+1 1| |-1 1
x+1=-1

x=-1-1
x:_

Now, x + 2y =12,
x 0 12 4 x 0 6
y 6 0 4 y |12 ] 0

\a/
/o

[

11.

12.

Corner point z = 300x + 600y
A(5,0) z = 1500
B(6,0) z = 1800
C(4,4) z = 3600 Maximum
D(0,6) z = 3600 Maximum
E(0,4) z = 2400

The maximum of objective function at two points at
(4,4) and (0, 6)

65/5/3

Option (A) is correct.
Explanation:

fzxzdx = kExzdx-rExzdx
372 37
3 o 3 2
- 43 )[>-3)
3 3

y y

o =

+ UJ‘ w
Wl ——,
L 1 M

| Il

= k=2
Option (B) is correct.
Explanation: I= flogx dx

[xlog x — x]{

[eloge—e] —[log1-1]
eloge—e—logl+1

{Since Loge =1, Log 1 =0}
e—e—-0+1

I=1

. Option (C) is correct.

Explanation: Area = E x.dy

= [viay

2

Since xX=y



ot

Area =9
14. Option (C) is correct.
Explanation: Order = 4

a2
21. costx+costx [;C + 323)(] , < x<1

Let costx = o, X = CoS O

cosa N \/3—3COSZOL:l

=

Now, = o+ Cos”

2 2

1| cosa V3A1-cos’a

= o +Cos + 1

2 2

i

— a+cos
2

+7SII'1(X,

cosa \/— :l

= a+cos’!

elie)
= a+cos |cos| ——a
3

27. Given thaty = [tan'x]?
dy _ dtan”']?

T LT
COSECOSO{, + smgsm OL:|

dx dx

4y = 2tan"'xx

dx 1+x2

dy _ 2tan'x

dx 1+x? (i)

Again Differentiating,
dzy (1+x ) (Ztan’1 X)— (Ztarf1 x) (1+x )
A (1+x%)?
2 2 -1
(IT+x%)x S-—2tan” xx2x
dy (1+x%)
A (1+x%)?
d*y  2-4x tan' x
(1)
2
(1+x%)? 27}2/ =2-4xtanlx ...(ii)
2
LHS = (1+x2)2d%+ 2x(1+ %)Y
dx dx
-1
= 2—4xtan x +2x(1 +x2)2tan Zx
(1+x7)

=2-4xtan' x + 4x tan”! x
=2=RHS

30.

31.

35.
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b d d ~ ~ ~ ~ ~ ~ ~ ~
b+c =i+3j+k+i+k = 2i+3j+2k
> o o

P - b+ c).
Projection of (b +c¢) on a = (b+c).a

5
|al

Qi+3j+2k.2i 2] +k)

Ji+4+1
_4+6+2 12 -4
T3 3

- -
Therefore, Projection of (b + ¢) on a =4

Sample Space = {R;, R,, R;, W;, W,}

Prob. of getting a white ball = %

Prob. of not getting a white ball = %

Let x be a random variable of getting a white ball.

Therefore, x = { 0,1, 2}

P(x = 0) = Not getting a white ball X Not getting
white ball
3.3_9
= —=X— = —
5 5 25
P(x = 1) = Not getting a white ball X getting a white
ball + Getting a white ball X Not getting a white ball
3.2 23
= —X—+—x—
55 55
6 6 12
= + — _
25 25 25
P(x = 2) = getting a white ball x getting white ball
_2.2_ 4
" 55 25

Probability Distribution Table is as:

x 0 1
b S 12 4
) 25 25 25
12 4
Mean = XxP(x) = 0><—+1><—+2 —
25 25 25
28w,
25 25 25
Min Z =6x+ 3y
S.T.C. 4x +y =80
x + 5y 2115
3x + 2y <150

The feasible region determined by the constraints is
given below:
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A
70
60
50
40
30
—

20
10

0

Outside Delhi Set-1

SECTION A
1. Option (D) is correct.

Explanation: In scalar matrix all diagonal elements

are equal
SO, a=d=>5
c=b=0
value of a + 2b + 3¢ + 4d
=5+20
=25

2. Option (B) is correct.
Explanation: We know that

A=A
2 1
4 7 7
s 2
7 7
adj(A™)
- A7
A 2 -1
= ER
3. Option (A) is correct.
[ 2
Explanation: A= 4 -2
[ 2

A =

The value of I - A + A%— A3 =

4. Option (B) is correct.

-2 0 0

Explanation: A=11 2 3
|5 1 -1]

(5 0 0]

adj(A) = 16 0 6

-9 2 -4

<[

8. Option (C) is correct.

Corner Points | coordinates Z=6x+ 3y
A (15,20) 150 Minimum
B (2,72) 228
C (40,15) 285
Hence, the minimum value of Z is 150 attains at (15,
20).
65/4/1
100 0 0
Aadja) =0 100
0 0 10
|A.adj(A)| =101
. Option (C) is correct.
Explanation:
0 1 4 0
My o) =0
4-2x =0
x=2
. Option (C) is correct.
Explanation: Let u = e, v=¢"
du = ¢ x2,@:e’(
dx dx
o
dx  dx
. Option (B) is correct.
Nd+x -2, 20
Explanation:  f(x) = x
k, x=0
For continuity atx = 0
lim [f(x)] = lim [£(x)] = f(0)
x—0 x—0
NAd+x -2 N4+x+2
f) = X
X Va+x+2
4+x-4
fo) = x(N4+x +2)
.
f&) = Jarx+2)
B 1
C Ja+x+2
Let, x=0+h
. 1 1
= lim—— = =
h>0\4+0+h+2 4
Given f0) =k



3
Explanation: Idix l: L _gin x}
a*—x

9. Option (A) is correct.
Explanation: Given,
Differential Eqn. is xdy + ydx = 0

xdy = —ydx
Idl dx
= _ ==
T 13.
= logy = —logx + log c
= log(yx) = logc
= xy =c
10. Option (D) is correct.
Explanation: Differential Eqn. (x +21/7) fl—y =y
X
find, LF.
dy _ Y
= dx  x+2y°
dx x + 29>
= - =
dy y
= di = £+2y
dy y
As we know that
dx x )
:> .
ay y Y
dx -1
—+Px — = —,0=2
't =QP= y Q=2y
_ Ide
LE=¢ 14,
Jy 1
e ¥V —plogy _ —
Y
1
ILE = —
y
11. Option (D) is correct.
. - - -
Explanation: |a| =1 5.p =43
5
o] =2
15.
5
Z'Z =|a||b]|cos6
V3 =2cos0
cos 0 = v3 o="
2 6

TN 12.
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- - - o
(2a).(-b) = 2|al|b|cosb
0=2n- 11T
6 6
Option (D) is correct.
Explanation: Given vectors
- N
qa = 2i—j+k,
> = iisjosh,
N

J = Bitd]j+4k,

when two vectors are perpendicular to each other
-

N
AB =9
- > AA AL A A ~
So, a.b = (2i-j+k).(i-3j-5k)
=[2+3-5]
a.b =0

So, a Right angled Triangle are formed.
Option (B) is correct.

~

- 2on
Explanation: Let g = aji+a,j+azk.

5
Given la] =a
> A % o
Then axi = “hK+dz]
[ ixi=jxi=kxk=0]
- A

axj = ak-azj
> A con
axk = —a;j+at

> A - A - A
and .. |u><i|2+|a><j|2+|a><k|2

N
2. 2. 2
[.]al=yay +a;+a5 ]

2.2, 2, 2, 2 2
ay +az +a; +a; +a; +a,

2[411Z + a% + ug]

T
2] all
= 24°
Option (D) is correct.
Explanation: We know that vector eqn. of a line is
- -
;) _ a+Ab
N
Given a =(1,-1,0)
passing through the point line is parallel to y-axis.

b =(0,1,0
R
;

Option (C) is correct.
Explanation:

L;: 2 3

=
|
—_
<
|
—_

0



16.

17.

18.

19.
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L: 2x -3 _ l:Z_4
2p -1 7
x3
2 _ vy _z-4 (i)
p -1 7
On Comparing with
X=X _Y¥Y"Wh_Z27%
a b c

Direction ratio of line (i) are
a,=-2,b;=3,¢,=1
Direction ratio of line (ii) are
a=p,b,=-1,¢,=7
when L, L L, thena;a,+ b;b,+ ¢, =0
“2Xp+3x(-1)+1x7=0

-2p-3+7=0
-2p+4=0
p=2

Option (C) is correct.
Explanation: Given L.P.P. is Maximise z = 4x + y

Corner points value of z (z = 4x + )
A (0, 50) z=4x0+50=>50
B (20, 30) z=4x20+30=110
C (30, 0) z=4%30+0=120
D (0,0) z=0+0=0

Maximum value is 120.
Option (B) is correct.
Explanation: We have
P) + P(1) + P2) + P(3) + P(4) =1
01+k+2k+k+01=1

02+ 4k=1
4k = 0.8
k=02= 1
5
Given P(Q2) = 2k
= lezg
5 5

Option (?) is correct.

Explanation:  f(x) = kx —sinx is strictly increasing
for all xeR
f'(x) >0V xeR
AM0) >0
= k—cosx >0
= k—cos0 >0
= k-1>0=k>1

Option (D) is correct.

Explanation: Assertion:

R = {(x,y): (x + y) is a Prime Number and x, yeN}
Reflexive: For (1 + 1) is Prime Number (1, 1)eR
For (2 + 2) is not prime number (2, 2)¢R

So, R is not reflexive.

Reason: A composite number is a natural number or
positive integer that has more than two factors.

So; (2n) is more than two factor and it is not prime.

20.

21.

(b)

Option (D) is correct.
Explanation: Assertion:
Corner points value of z (z = x + 2y)
P (60, 0) 60
Q (120, 0) 120
R (60, 30) 120
S (40, 20) 80

No, there is only two points. Q and R are shown
maximum value.

Reason: Theorem 2: Let R be a feasible region For
L.P.P.and Let z = ax + by be the objective function if
Ris bounded, then the objective function Z has both
maximum or minimum value on R and each of these
occurs at a corner point of R. If the feasible region
is unbounded, then a maximum or a minimum
may not exist. However, it it exist. It must occur at a
corner point of R.

SECTION B

(a) tan~! (7cos.x j
1-sinx

X . X
[. cosx = cos? = —sin?= ]
2 2

X . o2X
cos® = —sin® =
-1 2 2

x . xY
cos— —sin—
( 2 2]

= tan [@* b= (a+b) (a-D)]

[ x . x
COs—+sin—
—tan!—2 2
X . X
Cos— —sin—
2 2
1+tan£

~tan| —2
1-tan—=
2

tan r +tan X
= tan~ 4 2

1—tar1£tar1z
4 2

tan(A+B)=———
1-tan A.tanB

= tan™ tanE+E
4 2

tan A + tanB }

ToX
7+7
4 2

OR

e )4

= tan! tanE +cos! COSZ—TE +sin”!| sin I
4 3 4

n 2n W
_7+7_7
4 3 4
Zl
3



22. (a) y = cos’ (sec? 2t)
Applying chair Rule.

% = 3 cos? (sec® 2t) X [(=sin (sec? 2f)] X 2sec 2t

X sec 2t x tan 2t X 2
= — 12 cos? (sec® 2t) X (sec?2t) x sin(sec? 2t) X tan2t

OR
(b) K =Y
taking log both sides
ylogx =x-y loge [ loge=1]
ylogx+y=x
x
y= logx+1

Now we apply quotient rule

dy _ (logx + 1)%(3() 7x;—x(logx+1)

dx (1+logx)>

(logx+1)—x><1
x
(1+logx)*
_ logx+1-1
- (1+logx)*
log x

=
(1+logx) Hence proved

dy _ log x

dx  (1+logx)?

23. We have fx) = x*—4x> + 10
= fx) = 4x° - 1242
= f(x) = 4x*(x-3)

For f(x) is strictly decreasing, we must have f(x) < 0

Value of xis 0, 3
« =+ = + =+

—00 0 3 gO

Strictly Decreasing (-0, 0) L (0, 3)

24. Given Z—? =6cm’/s [ =8cm
find, E
dt
V = volume of cube = P
= D _gpd
dt dt
= 6= 32
dt
2 dl .
= - = —
Z = @)
Surface Area of cube
S =6/
= a5 _ gyl ...(ii)
dt dt
Now put eqn (i) in enq (ii)
= ﬁ = 121 xg
dt 12
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ds 24
= _ = —
dt 8
= a5 =3 cm%s
dt
1 X
——dx =
2. '[x(x2 -1) J.xz(x2
=t
2xdx = dt
1
T2 J t(t 1)

- 5]

= %[log(t -1)-log(t)]+¢

1 x* -1
= 2‘log[ " J+C

26. y = (sin x)*. ™% + g* '
Let u = (sinx)*; v = x™
y=uv+a* (i)
dy dv du
L = u—+v—+a'loga
dx dx  dx
u = (sin x)*
taking log both sides
= xlog sin x
. . 1du
Differentiate logu = —— =——xcosx
wdx sinx
+ log sin x
du . x .
= — =(sin)"[xcot x + logsin x]
dx
(i1)
v = xsinx
log v = sin x log x
1dv sinx
- = +log xcosx
v dx
do _ xSi“"[sm +logcosx} ...(iii)
dx x
Put eq (ii) and (iii) in eq (i)
dy _ = (sinx)". Smx[SI il +10gcosx}
dx x
+x%"¥ (sinx)* [xcotx +logsin x]+a* loga
4 xdx
27. (a)I = f ()

1+ cos2x +sin2x
by using property '4' we get

b1
~—x |dx

i
= 6[1 +cos(gfzxj+ sin(g—ZxJ
3 (gfx]dx
e

I= ...(ii)

1+ sin2x +cos2x
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Now add eq (i) and (ii)

T b1

1 r
— f— 4 dx
0 1+ sin2x +cos2x

n
-
Z!ZCOS 2 x +2sinxcos2x
[..1+ cos20 =2cos’0,sin26 = 2sin O cos 0]
= 1
N E? cos® x
801+tanx
T 4 sec’x
= = —
1601+tanx
Let l+tanx =t
sec?xdx = dt
New limit
l+tan0=t=>t=1
1+tan£t =>t=2
4
- . T Zdt
16
n 2
= I = —|logt
16| gty
1= L log(2)-log(l)
16 8 8
b1
I = —log2
168
OR
Iex 1 + X
b) Let I=
(b) Le 1+ 2272 1
we know that
+ e[+ F()] the [¢* fx) + Clis a solution
x
fx) = —
V1+x2
\/1+x2x(1)—xx;xzx
f‘(x) — 2\/1+Xz
(1+22)?
2
V1+x? _\/x_z
P ') . ol
fix) = (1+x2)
' 1+x%—x? B 1
fix) = (1+x2)1/2+1 - (1+x2)3/2
xe*
[]= ——+C
V1+x?
28 _[ 3x+5
V2 +2x+4
Let I = 3x+5

J‘\/x2+2x+1+3

oy 3x+1) 2
C Xt e2x+4 2 1 (\f3)?
(x+1)*+(W3)
I = I 3x+5
L= =
Jx+1)% +(\3)?
I=L+1,
x+1
I =
'[\/x +2x+4
I =7j7
2 \/E Let > +2x+4 =t
L 2x + 2) dx = dt
Iy = éjt Zdt ( ) dt
= (x+1)de =2
1 2
32
2
I = 3120 +4
L =2 !

J,/(x+1)2+(J§)2
I, = 2log | x +1+Vx* +2x +4 |
I = 3Jx*+2x+4 +2log

[x+1+Vx*+2x+4|+C

29. (a) Z—Z =y cot 2x
T
Gi =2, x= -
iven y x=
d
¥ cot 2x dx
= y
Id—y = Icot2x dx
= y
= logy = %log|sin2x|+logc

= logL log C
\/sin2x

Y

T., =C (i
= Vsin® x ®
Put ng, y =2ineq(i)

= C=2
Hence [y = 2+/sin2x |

OR
y

(xex +y)dx = xdy giveny=1,x=1

(b)
The given differential eqn is homogeneous function
of degree zero.

To solve it we make substitution

dy dv

- = 0+Xx

= vx,
y=v dx dx

()
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y 4.3
= dy _ xerty p(ij _ 551
B x A)T 3 w4
. v 52751 52 51
Lo el 4x3
= dx x = =72
¢ () 4x3+48x4
rom (i
v+x@—ev+v P(ﬁj=£
dx AJ 204
dv _ dx OR
= o dx (b) Let the probability for odd Number = p
o _ and probability for even number = 2p B
, =logx+C = P+2P =1 [-.P(E) + P(E) = 1]
or —e * =log |x| +C = 3P:11
Itis giventhatx =1,y =1 P=§
So -1 =log(1) + C
or C=-!

1
Probability for odd No = —
Hence required solution robability for o 0=3

_¥
e e x = log | x| Probability for even No = %
30. Z=2x+3
o Ty Probability Distribution is X
constraints: 20 0
1 2
xX+y<6 P(X =0) = ZCOE_J (_j = 1x1:1
x22 3 3 9 9
y <3 xy=0 1)
Let xty=6 P(X=1) = *Cy (Ej [5)
x 0 6 1
—oxiy 2 2
y 6 0 5 33779
2-2 N2
1 2
\ PX =2) = *C, —) (—J
0,6) \ 2,4) 3) 3
D C33) = 1><1><é é
(0,3) 9 9
A B X |0 |1 |2
00 |20 (6,N - oo | L[4 ]4
) 91919 12
Mean = 2p,. )
4 |8
Corner points z=2x+ 3y XP(x) |0 919
A(2,0) 2x2+3x0=4
B (6,0) 2%X6+3%x0=12 32 @) ) =2l
C(3,3) 2x3+3%x3=15 y:xzifx>0
D (2, 4) 2Xx2+3x4=16 and y=-x*ifx<0
2
Maximum value of Zis 16 at D (2, 4) Required Area = ,[2 ydx
31. (a) E;: Lost card is king )
E,: Lost card is not king = sz | x|dx
Let A: a card drawn from remaining pack is king ,
- 2 2
P(E) = %, P(E, )7§ = f2+x dx+L x“dx

370 37?

A 3 I I B
PE) =5 3 3
1 -2 0

plA|_4
E,) 51
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—5x; +3x; = -b5x, + 3x
73 3 1 1 2 2
=+ 0—|:( 2) :| +|:2—0:i —2x; = - 2x,
3 3 : X; =X
fis one-one.
= +§+§ _ 16 unit For if is onto
33 Let y be any element of R
O ¢ y = fl0)
N y = x-3
2,4) x-5
= y(x-5) =x-3
= yx-5y =x-3
/ = yx—x =5y-3
5y-3
24 N L oy=3
y-1
\ v f(x) = x-3
OR x=5
(b) 9x% + 25y% = 225 5y=3 4
£+£ _ f[SyB] _ oyl
25 9 y-1) Sy=3_;
y-1
5y—3-3y+3
_ y-1
= = By-3-5y+5
-1
7 y
by-3) _ 2y _
2x3=—2 e f{y—lj 2 Y
- / 2
A= ,[25 2B-x fis onto
6 o OR
A=— LZVZS—xZ (b) For a Relation to be Reflexive aRa
9 For real a

2

A= g{lx\/ﬁ+225sinl 2 +x/ﬁ+2—sin’1§}

- [lz,/zs —(-2)* + %mrl lﬂ

aRa= a-a+J2 =2
J2 is an irrational number

aRa is Reflexive

For a Relation to be symmetric
aRb => bRa

For real number a and b

aRb= a—-b++2 = aRb=bRa
bRa = b—a+\/§ It is not symmetric

> For Transitive
6 .12 aRb = bRc = aRc

= —| 2421 +2 —

A 9[ V21 + 25sin 5} For real number a, b and ¢

Let a= -2
12 . 12
= =|J21+25 -

A 9 [\/_-F sin 5} b 3\/5

33. (a) Given, A = R- {5}, B=R-{1} c=2

fiA>B fo) = x-3 aRb= a-b+v2 = —V2-3J2+2
x=5 = -32 isan irrational
for fis one-one BRe=> 3VZ -2+ 42
Letx;, x, € R
fx) = flxy) = 442 -2 isanirrational
13 _ %3 aRe= —2-2+2
X, —5 X, =5

(x1=3) (x,=5) = (x,=3) (x; =)
XX, — 5x; —3x, + 15 = x;x, — 5x, — 3x; + 15

= —2 is not an irrational
aRb, bRc then a is not related to b.
the Relation is not transitive.
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35. (a) The given line cartesian form

2 1 -3
34. Given A=13 2 1 x_2y=6_1-z (i)
12 -1 2 ! -
A, (4,0,-5)
|Al =2(-2-2)-1(-3-1)-3(6-2) T~ TTTTTTTaTTooo<
=2(-4)-1(-4)-3(4)
=-8+4-12
Al =-16 N
Minor of Matrices A Cofactor A1(0,3,1)
My =(-2-2)=-4 Ay =-4 It passing through the point
- ~ ~
Mp=(3-1)=-4 Ap =4 AywithP.V. a; = 3] +k
My =(6-2)=4 Ap =4 and it is parallel to the vector
My =(-1+6)=5 Ay =-5 AA A
2= ) A E=ai+2j+k
My=(-2+3)=1 Ay =1
A1) — _ The equation of the line passing through the point
My =(@-1)=3 Ay =-3 Ay(4,0,-5) with P.V.
Myy=1+6)=7 Ay =7 N ~ A
My =@2+9) =11 Ay =-11 a, = 4i -5k and parallel to the line (i) is
= — = = - ~ ~ ~ ~
Mg =(@-3)=1 A =1 r o= 4i-5k+p2j+k) ...(i)
4 4 47 55 A A A A A a
ade: -5 1 -3 Now a,—a; = 4l+0]—5k—01—3]—k
7 11 1 TN 0
L J =4i-3j-6k
(-4 -5 7] N
adjdA=|4 1 -11 [b] = (0 +(2)* +(1)*
14 -3 1 | -5
(adj 4) A
A—l — .
Al N
4 5 7 and bx(ay—ay) =0 2 1
4 -3 -6
Al = %6 4 1 -11 3
4 31 . . .
Given eqn can be written in matrix form as = i(F12-3)-j(0-4)+ k(0 -8)
AX =B A A A
X = A™'B ..(0) = -15i+4j-8k
2 1 —3 X 13 - - - ) > 2
Where, A= 3 2 1|, X=|y|B=4 b x(ap=)) = J(-15)° + (4" +(-8)
1 2 -1 z 8 = +/225+16 + 64
from (i) i i = /305
1 4 5 713 .. The distance the parallel lines
= 4 1 -11|4 5> 5 o e
z |4 -3 18 (i) and (ii) _ bx(amay) _ N3O
h : 7 V5
| [52-20+56 o]
= —| 52+4-88 OR
-16 521248 (b) The equation of the given lines are
- ) L x-1 _y-2 _z-3
1 -16 1: 3 ok 5
=—716732 L. x-1 _y-1_z-6
| 48 z 3k 1 =7
1] Their Direction Ratio are (- 3, 2k, 2) and (3k, 1, - 7)
=12 whenL; 1L,
2 3 a1y + biby + ¢, =0

Lx=1Ly=22z=-3

(=3)(+3k) + (2k)(1) + (2)(-7) =0
9k +2k-14 =0
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-7k-14 =0
k=-2
Now
L x-1 _y-2_z-3
-3 —4 2
L x-1 _y-1 _2z-6
-6 1 -7

We know that equation of any line through a given
point (x4, y4, z;) are

X=X _Y-¥1 _

a b c

z-2;

.. Equation of any line through (3, -4, - 7)

x-3 _y+4 _ z+7
a b c
If it is perpendicular to the lines
then -3a-4b+2c=0
-6a+b-7c=0
a_ _ b _ ¢
28-2 -12-21 -3-24
e b
+26 =33 =27
Equation of line
x-3 _ y+4 z+7
26 -33 27
(i) The Demand function
P = 450 —lx
2

Revenue function R(x) = Px

[450 —lxjx X
2

R = 450x —1x2
2
dR =450-x
dx
dR -0
dx
450-x =0
x = 450
2
d 1; -
dx
2
d—lj <0
dx
when x = 450
To find number of unit x for R is maximum,
2
We should find 'x' where R =0, d—lj <0
dx dx
P = 450 - 1 x 450
2
P =450-225
P =%125

.. The revenue is maximum when P = 125, the price
per unit is ¥ 125 and 450 unit are demanded.

(ii) Rebate in price of calculator
=350-125=%125
P =3125
37. (i) Distance between VA

VA =PBV.of A—PV.of V

(7i+5] +8k)—(-3i +7 +11k)

5 A .
VA = 10i -2 -3k

5

|[VA| = J100+4+9 = J113

5
(ii) Unit vector in direction DA
—

>
| DA

D?l =PV.of A-PV.of D

(7i+5]+8k)—(2i +3] +4Kk)

— N A~ ~
DA = 5i+2j+4k
it vect 5;+2}+4I;
unit vector = —————
V25+4+16
_ 51A'+2}+412
V45
(iii) Angle of ZVDA
— -
Let DA = a
— -
DV =1b
- ~ ~ ~
So a = 5i+2j+4k
bd ~ ~ ~
b = -5i+4j+7k
- >
Angle cos 6 = _ab_
> >
lallb]
_ —25+8+28
25 +4+16+/25+16+49
0 11 11
050 = —— = —=
Ji5J90  45V2
0 = Cosl(ll]
- 452
OR

- —
(iii) Projection of vector DV on vector DA

-
DV .DA

=
| DA
11

J45



38. Let P(R) = %
PO) = 5
P(A) = %

(i) Atleast one of them is selected
=1-P(R) P(J) P(A)

4 23
=1-—x—x—
5 3 4
-1.2
5
_3
5
(ii) Given, G is the event of Jaspreet's selection
1
PG) = =
© =
H: Rohit is not selected
— 4 1
P() = 23 P(H) = «
P( G j P(GNH)
H P(H)
P(G nH) = P(G)- P(G n H)
Outside Delhi Set-2
SECTION A
4. Option (B) is correct.
Explanation: Given,
2 -1 5
A=lg]=|1 3 2
5 0 4
=1,ay =3,a3=2
3 2
1+1
Cn= (D7 4‘
= (1) 12-0)
=12
1 2
Cp= (—1)1+Z 5 4‘
= (-1) (4-10)
=1 (-6)
=6
1 3
143
€y = (D7 0‘
=1 (0-15)
=-15
?IolVg)r 31y + Ay iy + Ay3013 = (1)(12) + (3) (6) + (2)
=12+ 18-30
=30-30

=0
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Ul\»—l

1
3 15

1

3
4
15

—_

4
()3

(iii) Exactly one of them is selected o
= P(R) P(J) P(A) + P(R) P(J) P(A) + P(R) P(]) R(A)

123413421
XX+ X=X —

4
5

53453453 4
6 12 8
60 60 60
_ 2%
60
OR

Exactly two of them is selected B
= P(R) P(J) P(A) + P(R) P(J) P(A) + P(R) P(J) R(A)
_ 1L L3 1

53 4 5
3 2 4
60 60 60
2

60

65/4/2

5. Option (B) is correct.
Explanation: Given,

1 3
13 4
A=A A
1 31 3
|3 4}{3 4}

(D) +3)(3) (1)(3)+(3)(4)}
LD +(H)3) (3)3)+(4)4)

[1+9 3+12
T [3+12 9+16

A=

(10 15
115 25

Now, A%?-KA-5] =0 [Given]
10 15 13 1 0] [o 0]
—k -5 =

15 25 3 4 0 1

0
0
10-k-5 15-3k-0] [0
0
0
0

15-3k-0 25-4k-5|

5-k 15-3k] [
15-3k 204k |

o O o o o O

On comparing
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5-k=0

k=5

OR 15-3k=0
k=5

OR, 20-4k =0
Hence, k=5

6. Option (B) is correct.
Explanation: Givené

eV =C
dw.rtox
i(exzy) = ic
dx dx

ey [xz ay + y(Zx)} =0
dx

225V 4y +2xy eV =0
dx
xzexzyd—y = -2xy e
dx
2
dy — —2xye"’
dx xzexzy
- %
X
7. Option (A) is correct.
Explanation:
LHL. = Lm f(x)
x—4"
=1l 4-h
lim f(4 — )
= lim(4-h)*-c*
A=k e
= (4-0)2=c?
=16-¢
RHL. = lim f(x)
x—4
=1l 4+h
lim f(4+h)
= limc(4+h)+20
h—0
=c4+0)+20
=4c+ 20
Given function is continuous, Then
LHL. = RHL.

16— % = 4c + 20
F4+4c+4=0

c+2?%=0
c+2=0
c=-2

8. Option (C) is correct.
Explanation: G

1 0 .
I|x|dx = I—xdx+Lxdx
R

ERH

Il
|
1
—
‘O
~
N
|
|
=
~
S
S
+
1
—
‘H
~
S
|
—
=]
~
S

Il
|
1
[ew]
|
N | =
| I
+
1
N | =
|
[ww]
| I

9. Option (C) is correct.
Explanation: We know that there is no arbitrary
constants exist in the particular solution.
14. Option (B) is correct.
> A A A A A ~
Explanation: r =i+ j+k+x(3i— j+0k)
a,=3,b=-1,¢,=0
On checking options one by one taking option (B) as
a,=1,b,=3,c,=5
We know that, vector perpendicular to line, only
when
a,a, + biby + cic, =0

=@ @)+ HE) + (0) G)

=3-3+4+0
=0
SECTION B
4sinx
23. = _
f® 2+ cosx
dw.rtox

2+ cosx)%(élsinx) —(4sinx)%(2 + cosx) dx

fl) = “ir

2+ (:osx)2

_ (2+cosx)(4cosx) - (4sinx)(0 —sinx) 1
- (2 + cos)?

8cosx +4cos® x +4sin® x 1
(2+cox)?

8cosx +4(cos® x + sin” x) 1

2+ cosx)2
Bcosx +4(1) 1
" (2+cosx)?

8cosx +4 —4cos? x—4cosx

(24 cos x)2

4cosx —cos® x
(2+cosx)?

cosx (4 —cosx)

2+ Cosx)2
Here, (2 + cos )2 > 0

T
cosx>0,x e 0,5

Hence, flx) = dsinx _ x isanincreasing
2+ cosx
. . T
function of x in [O'E}
1
2
1+x
25. Let, I= Jcosx.log( dex ..(i)
) -

2

b b
{using property If(x) = ‘[f(a +b—x)dx

-a -a
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PN X _
! 1+[—1+1—xj (e logx +xy* )L = ~(y*logy +yx')
J‘cos —1+f—x log 2 2 dx *
= 2 11 (] =
1 e dy _ —(y logy+yx’ ")
2 2 2 dx (xylogx+xyx—l)
1
2 2x+3
2 _ _ d :
= Jicos(fx).log(l—xjdx 28. I= 2(x+3) * ..(i)
1 1+x
) 2x+3 A B C
2 = —+— ...(ii)
1 x“(x+3) x x2 x+3
2
I= jcosxlog(l’x]dx (i) 2043 A()(x+3)+B(x+3)+C(x?)
,% X *(x+3) x*(x +3)
On adding eq. (i) and eq (i) . 2x J(r) 3 = Ax(x + 3) + B(x + 3) + Cx?
1 ut x =
2 1—y 1—y 2(0) + 3= A(0) (0 + 3) + B0 + 3) + C(0)*
I+1= jcosxlog[—jdx+cosxlog( jdx 3=0+3B+0
1 1+x 1+x B=1
2 Put x=-3
% . . 2(-3) + 3 = A(-3)(-3 + 3) + B(-3 + 3) + C(-3)
2l = Icosx log[ +xj+log(;xj dx -3=0+0+9C
1 1-x 1+x 1
2 = 3
[using log m + log n = log mn] Put x=1
% i 1 2(1) + 3= A(1) (1 + 3) + B(1 + 3) +C(1)?
2] = Jcosoclog[ +xj[ _xjdx 5=4A+4B+C
1 1- 1+x 1
2 5=4A +4(1) + (_Ej
1
2 4A = 1
2 = Icosxlogldx = 5_4+§
1
2 s=141
1 3
7 4
2l = jcosx(O)dx llog1 = 0] 4A= 2
1
2
1
20 =0 A=z
I=0 . .
26. Given, WAy =a Vah;e of ?’ B anld C }iut in e? (ii)
’ X+
losx yelosy’ = gb [we know that: P(x+3) 3 2 3(x+3) ...(iii)
elogm — m]
from eq (i) and eq (iii
eylogx +ex]0gy — le [log m' = nlogm] q() ql( )1 .
= || —+—=- d
dwrtox I 3 2 3(x+3)] x
1 d 1d
ylogx iy | l + xlogy 77]/_‘_1 1
e [yxx ogxdx} e xxydx ogyx 127.( i +J—d 1 d
_ 4 b a
- dxu I= %logx+x_—1—%log(x+3)+c
d x|l xd
log ¥ | ¥ 1 1ogx Y | 4 plosv™ | XY 4 _ 1 11
cost [x ngdx} ‘ ydx °8Y| =0 = glogx—;—glog(x+3)+c
Y. dy x dy 1 30. Maximise Z = x + 3y
x+0gx Y yd +ogy subject to the constraints:
p x + 2y <200
yxy 1 xylogx y+xy y+yxlogy =0 x+y£150
y<75

xy 20
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Now, x + 2y =200
X 0 200 100 50
Yy 100 0 50 75
x+y =150
Y
N
225
200
175

(0, 150) %150

x 0 150 75 100
y 150 0 75 50

(200, 0)

(0,100
y=75 (0,75)]
0,0
X' € T ( T ) T T
-50 -25 25 50 75
r—25
r—50
v
Yl
Corner point z=x+3y
0,0) 0+30)=0
(0,75) 0+3x75=225
(50, 75) 50 + 3 X 75 = 275 = (Maximise)
(100, 50) 100 + 3 x 50 = 250
(150, 0) 150 + 3 x 0 = 150
Maximum value of z = 275 at x = 50, y = 75
1 2 -3]
34. Let A=|3 2 -2
12 -1 1]
[0 1 2]
and B=|-7 7 -7
|7 5 4]
(1 2 3]0 1 2
AB=13 2 2||-7 7 -7
2 -1 1] -7 5 4

[0-14+21 1+14-15 2-14+12
0-14+14 3+14-10 6-14+8
| 0+7-7 2-7+5 4+7-4

7 00
070
00 7

AB=7I

T T T * >
100 125 15075 200 > x + 2y = 200
(150,0)

x+y=150
1
—(AB) =1
-(4B)
Ip _ 4
7
0 1 2
A‘1=;—7 7 -7
-7 5 -4
Now, The given system of equation is
x+2y-3z=6
3x+2y-2z =3
2x-y+z=2
1 2 3|« 6
3 2 2|yl =13
2 -1 1|z 2
AX=C
X=A"C
1_0 1 2|6
X==1-77 -7|3
|7 5 —4]2
[from eq 1]
, 0+3+4
X =-|-42+21-14
| —42+15-8
1'7
X:;—BS
| -35
x 1
y| =15
z -5



(200, 0)

2x + y <200

150

1001

C (50, 100)

Feasible
Region
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50

0,
(0, 0)
Outside Delhi Set-3
SECTION A
4. Option (C) is correct.
Explanation: Given
M (3 1
-1 2
L ; 1 0
et = _0 1
Az_'s 13 1
-1 21 2
[3x3+1x-1 3x1+1x2
_ _71><3+2><71 —Ix1+2x2
(8 5
|5 3
Now A%+ 7C =kA
8 5] [7 0 3 1
= = + =k
-5 3] [0 7 -1 2
15 5 L 3 1
= |5 10] 12
3 1 3 1
= =5 =k
-1 2 -1 2
= k=5

5. Option (B) is correct.
Explanation: Given

1 -1 2
A=10 2 3
3 2 4

-2 0 1

B = 1 9 2 -3

3 6 1 A

65/4/3

...(ii)

X + 2y <100
100 150 200
A (100, 0)
1 -1 2 -2 0 1
Here, AB={0 2 -3(x|9 2 -3 ><1
3 2 4 6 1 A
100 —2-9+12 0-2+2 1+3+2) .
01 0= 18-18 0+4-3 0-6-3X |x=
0 01 —-6-18+24 0-4+4 3+6+4)
100 1 0 1+3+2A
01 0{=|01 -6-3A |x=
0 01 0 0 3+6+4A
. 1+3+2A
After equating 0= 3
A=-2
6. Option (A) is correct.
Explanation:
Let y =
& z=x
then ay =2
dx
dz
= =3y
& dx
(i) + (ii)
dy _ 2x _2
dz  3x* 3x
a
dix?) (dx ) 2
= = = ==
d(x’) (dx®) 3x
dx

Explanation:

. Option (A) is correct.

fe) = Ix| + [x-2]

To break modulus

Put
&

0

x=
x-2=0
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x=0,2
0 2
—X—-x+2=-2x+2 ; x<0
Now f(x) = X—x+2=2 ; 0<x<2
X+x-2=2x-2 ; x>2

by plotting the graph, we get
(=

A\
\

V)
%X Y
g
2
P
fy=y=2x-2,x>2
y=2
©,2)F
¥ N
o o
x=2
Y
so f(x) is continuous everywhere but not

differentiable at x = 0 and x = 2

8. Option (B) is correct.

Explanation:
J-tan2 [gjde = J{sec2 (Qj - 1}.016
0 3 0 3

0

Tf[secz (gj.d@ - Tjd@

0 0

tan —

| Lol

3 o
(3mn——3mn j(n—m
= (3xV3-n)

9. Option (B) is correct.

Explanation: Compare this with Z—y + 2y 0
X x
ay py =Q
dx
t P 2
we ge =7
and Q=0
Integrating factor LF.
J.PAdx
E.dx
e X
Zlnx

14.

23.

25.

Option (B) is correct.
Explanation: Here,
= f_}

~ ~

+k+p@2i-j)

and

~L o8

Let 171 be a line passing through ; and parallel to 7
= 12 be a line passing through Z and parallel to
(2i-))=b (say)

So we know that a line thiough a point with position

5
vector a and parallel to b is given by the equation.

- - -
m — a+Ab

= (x?+yf+zﬁj (i=7)+M21-7)

= i(1+21)+ j(-1-1)

So its Cartesian equation is
x-1_ y+1 z—0

= After equatin
> - 0 ( quating)
Given f(x) =sinx + cos x
f'(x) = cos x —sin x
putting f'x) =0
CcOs x = sin x
X = g, % (for x € [0, 2x])
plotting points
0 T b5 2n
4 4
Here, when
n 5m
xe—,—
4 4

f'(x) = cos x —sin x

| T
r[3)

n 5w
thus f'(x) < Oforx e [Z’ ZJ
= fis strictly decreasing
. n 5
in xel1 g

a J- 2x.dx
= (x® +1)(x* - 4)

putting

atx = <

T (n SEJ
el —,—
2 (44

cosf—sm— =-1<0
2 2

Hence proved

Let

Put ¥ =y =2xdx=dy
dy

1= [——X—

jW+DW—®

y+1 y-4



26.

28.

L A N B 1
) -y T D9
=Aly-4)+By+1)=1
=>A+By-4A+B=1+0y
After equating, we get
A+B=0&B-4A =1

Solving we get

A=Llep-l
5 5

put value of A & Bin I, we get
= -1, dy N 1, dy

5y+1) 57(y-4)

= %log(y +1)+%log(y—4) +C

= %log(xz +1)+ %Iog(xz -4)+C

Given y = (cosx)'+ cos T/x (1)
p q

Let p = (cosx)" &q= cos '/x

for p = (cos x)*

Taking log both side

log p = xlog|(cos x)|
Differentiating both side w.r.t. x

Ldp B (-sinx) +1log | (cosx) |
pdx cosx
dp _ p[log|(cosx)|-xtanx]
dx
= (cosx)*[log|cosx|—xtanx]
(i)
Also g = cos'x ...(iii)
d _ -1 1
= dx [1_(\/;)2 24/x
I S
C2dx—V1-x
Now y = (cosx)* +cos 'x (from (i)
y=r+tgq
N % - %+% (From (ii) & (iii))
dy _ (cosx)*[log | cosx | —xtanx]
dx
IR
2x —1-x
Let [ = J.sec3 0.4

Integrating by parts, we have
u=secH v=sec?0

30.

Solved Paper - 2024

So, I= Iu.v.de
I=ufodo- j(%.jv.dej .do
I= sece.fsec2 0.40 — I{ d(Sng 9). J.sec2 G.de} do

[ = secO.tan6— _[sec 0.tanO.tan 6. 40
1 = secO.tan6— [secO.tan?6.d0
[ = secO.tan®— Jsec 0.(sec?0—1).d0

I = secO.tan®— [sec®0+ Isece.de

] = secO.tan®—I+In|secO+tan6|+C

21 = secO.tan®+In|secO+tan0|+C
I= %[sec@.tan9+ln|sec6+tan6|+C]

Given
Z=3x-4y

(i) Z(A) = 2(0,8) =3 X 0-8 x 4 = —32

Z(B) = Z(4,10) = 12— 40 = — 28
Z(C) = Z(6,8) = 18-32=-14
Z(D) = Z(6,5) = 18 =20 = -2
Z(E)=7(4,0)=12-0=-12
So, maximum value of Z = 12

(ii) Given Z = px + qy, wherep,q > 0

34.

Let Z be the maximum value of Z

then it is given, maximum value of z occurs at B (4,
10) and C (6, 8)

= Zy=p4+4q.10
=p.6+4q.8
= 4p + 10g = 6p + 84
= 2p =2q
= P=q
Hence, this is the required condition.
1 2 1
Given A=12 3 -1
10 1
Here, |[A] =13-0)-22+ 1) +1(0-3)
=3-6-3
=-6=0
So, A™! exists.
3 -1
Now, My = ‘o 1‘=3
2 -1
My, = ‘1 1 ‘:3
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My =

Mg =

Thus the minor matrix of A

co-factor matrix of A =

Also,

adj A

Therefore, Al =

2 3

=-3
1
2 1

=2
0 1

=0
11
1 2

=-2
0
2 1

=-5
3 —1‘
1 1

=-3
2 —1‘
1 2

=-1
2 3‘
(3 3 -3
2 0 -2
|-5 -3 -1
3 -3 -3
2 0 2
-5 3 -1
3 2 -5
3 0 3
-3 2 -1
adj A
[A]
. 3 -2
?_3 0
-3 2

3

s
2 3 6
I R
2 2
11
2 3 6
Now, Given
x+2y+z=5
2x+3y =1
x-y+z=38
writing equation as
AX =B
1 2 1)« 5
2 3 0|yl =]1
1 -1 1)z 8
ie., AX =B
= X = (A)'B
=(@A"B
115
2 3 6
= Y| = 1 0 _1
5 2 2
11
L 2 3 6
111
2 2 2
3 3
5 11
L6 2 6
[ 5.1 8
2 2 2 2
= §+0—§ =|-1
25 1 8| L°
7_7_’_7
L6 2 6
x=2y=-1z=5



