CBSE EXAMINATION PAPER 2025
Mathematics
Class-12t"
(Solved)
(Delhi & Outside Delhi Sets)

Time : 3 Hours

Max. Marks : 80

General Instructions :
Read the following instructions very 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)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

(ix)

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.

Use of calculator is NOT allowed.

Delhi Set-1

1.

SECTION A
This section comprises of 20 Multiple Choice Questions

(MCQs) of 1 mark each. 20x1=20
-1 0 0
IfA=|0 1 0|, thenAlis:
0 01
<1 0 0 (1 0 0
A0 -1 0 ®B) |0 -1 0
|0 0 -1 00 -1
(-1 0 0 (-1 0 0
|0 -10 DM|o 10
[0 0 1 [0 0 1
. If vector ﬁ:3f+2}—]€ and vector =i — ] +k, then

which of the following is correct?
(A) a)|b (B) alb

© 15]>]al (D) |a|=|b|

1
I I dx, x#0 is equal to:
X

-1
(A) -1 (B) 0
@1 (D)2

. Which of the following is not a homogeneous

function of x and y?

(A) y* - xy (B) x-3y

5.
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(C) sin? %+% (D) tan x —secy

Iff(x) = | x |+ | x—1 |, then which of the following

is correct?

(A) f(x) is both continuous and differentiable, at
x=0andx = 1.

(B) f(x) is differentiable but not continuous, at x = 0
and x = 1.

(©) f(x) is continuous but not differentiable, at x = 0
andx = 1.

(D) f(x) is neither continuous nor differentiable, at
x=0andx = 1.

. If A is a square matrix of order 2 such that det (4) =

4, then det (4 adj A) is equal to:
(A) 16 (B) 64

(C) 256 (D) 512

. If E and F are two independent events such that P(E)

2 _

= g,P(P) = ;,then P(E/F) is equal to:
A) L B
( )6 (B)

(D)

O |-

2
© 3

. The absolute maximum value of function f(x) = x° -

3x + 2in [0, 2] is:
(A)0

() 4

(B) 2
(D)5
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10.

11.

12.

13.

14.

15.

16.
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1 -2 -1 -2
Let A=[0 4 -1|,B=|-5[,C=[9 8 7], which
-3 2 1 -7
of the following is defined?
(A) Only AB (B) Only AC
(C) Only BA (D) Al AB, AC and BA
1

2% :
If I—de =k.2% + C, then ks equal to:
X

-1
) log2

©-1

(B) -log?2
1
(D) >

If a+b+c=0,|a|=+37,|b|=3and|c|=4, then

angle between b and ¢ is:

T T
Az ®) ;

ol 19)
(©) 3 (D) 5
The integrating factor of differential equation

(x + 2% % =2y is:

(A) g (B) :
e2 -
Jy
1 1
2
O — (D)e ¥
Yy
7 0 x
IfA=]0 7 O0]|isascalar matrix, then y* is equal to:
o L7 0V ®) 1
(©)7 (D) £7

The corner points of the feasible region in graphical

representation of a L.PP, are (2, 72), (15, 20) and (40, 15).

If Z = 18x + 9y be the objective function, then

(A) Z is maximum at (2, 72), minimum at (15, 20)

(B) Z is maximum at (15, 20) minimum at (40, 15)

(C) Z is maximum at (40, 15), minimum at (15, 20)

(D) Z is maximum at (40, 15), minimum at (2, 72)

If A and B are invertible matrices, then which of the

following is not correct?

(A)(A+B)1=B"1+A4A"

(B) (AB)! = BlA!

(C) adj (4) = | A | A™

D)|A[1=]A"|

If the feasible region of a linear programming

problem with objective function Z = ax + by, is

bounded, then which of the following is correct?

(A) It will only have a maximum value.

(B) It will only have a minimum value.

(O) It will have both maximum and minimum
values.

(D) It will have neither maximum nor minimum value.

17. The area of the shaded region bounded by the
curves y* = x, x = 4 and the x-axis is given by

4 2
(A) [x dx (B) [v* dy
0 0
4 4
(C) 2[x dx (D) [x dx
0 0

18. The graph of a trigonometric function is as shown.
Which of the following will represent graph of the

inverse?
Y
L
2 T
‘n ‘ .
2
(A) (B)
11/ 1
/2 0 w2 -2 0 /2
=1 -1
© (D)

T

—

T
£
{\ i I
0

1 0

Assertion — Reason Based Questions

Direction : Question numbers 19 and 20 are Assertion (A)
and Reason (R) based questions carrying 1 mark each. Two
statements are given, one labelled Assertion (A) and other
labelled Reason (R). Select the correct answer from the
options (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, 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.

19. Assertion (A) : Let Z be the set of integers. A

function f : Z — Z defined as
f(x) = 3x -5, Vx € Z is a bijective.
Reason (R) : A funcion is a bijective if it is both
surjective and injective.
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20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

3x-8,
2k,

x<5

Assertion (A) : f(x) ={ 5
x<

5
is continuous at x = 5fork = —

Reason (R): For a function f to be continuous at
X =n.
lim f(x)= lim f(x)=f(a)-
x—n~ x—n*t
SECTION B

This section comprises of 5 Very Short Answers (VSA)
type questions of 2 marks each. 5x2=10

(a) Differentiate 20%% vy 1 t. cos? x.
OR

d
(b) If tan”! (x* + y?) = A2 then find ﬁ

Evaluate : tan~! |:2 sin[Z cos ! f]:l

The diagonals of a parallelogram are given by
E:Zf—jﬂg and b=i+3j-k Find the area of the
parallelogram.

3 5

Find the intervals in which function f(x) =5x2 —3x2

is (i) increasing (ii) decreasing.

(a) Two friends while flying kites from different
locations, find the strings of their kites crossing
each other. The strings can be represented
by vectors i=3i+j+2k and b=2i-2j+4k.
Determine the angle formed between the kite
strings. Assume there is no slack in the strings.

OR

(b) Find a vector of magnitude 21 units in the
direction opposite to that of AB where A
and B are the points A(2, 1, 3) and B(8, -1, 0)
respectively.

SECTION C
This section comprises of 6 Short Answers (SA) of 3
marks each. 6x3=18

The side of an equilateral triangle is increasing at the
rate of 3 cm/s. At what rate its area increasing when
the side of the triangle is 15 cm?
Solve the following linear programming problem
graphically :
Maximise Z = x + 2y
Subject to the constraints :

x-y=0

xX-2y=-2

x=20,y=>0
X +sinx

dx

OR

(a) Find: [

1+ cosx

dx
0 cos’ x+/2sin 2x

(a) Verify that lines given by 7 =(1—-1)i +(A—2)]+
(B-20k and  F=(u+1i+(2p-1)j-u+1k
are skew lines. Hence, find shortest distance
between the lines.

— 3

(b) Evaluate :

30.

31.

32.

33.

34.

OR @

(b) During a cricket match, the position of the
bowler, the wicket keeper and the leg slip fielder
are in a line given by B =27 + 8},W —6i + 12} and
F =12 +18] respectively. Calculate the ratio in
which the wicketkeeper divides the line segment
joining the bowler and the leg slip fielder.

(a) The probability distribution for the number of
students being absent in a class on a Saturday is
as follows:

X 0 2 4 5
P(X) 4 2p 3p 4
where X is the number of students absent.
(i) Calculate p. 1
(ii) Calculate the mean of the number of absent
students on Saturday. 2

OR

(b) For the vacancy advertised in the newspaper,
3000 candidates submitted their applications.
From the data it was revealed that two third
of the total applicants were females and other
were males. The selection for the job was
done through a written test. The performance
of the applicants indicates that the probability
of a male getting a distinction in written test
is 0.4 and that a female getting a distinction
is 0.35. Find the probability that the candidate
chosen at random will have a distinction in the
written test.

Sketch the graph of y = |x + 3| and find the area

of the region enclosed by the curve, x-axis, between

= —6 and x = 0, using integration.

SECTION D
This section comprises of 4 Long Answers (LA) type
questions of 5 mark each. 4x5=20

(@) If V1- P V1= y* =a(x-y), then prove that
de \1-22 OR
(b) Ifx= u(COSG +logtan gj and y = sin 0, then find

2
d—g ato="
dx 4
Find the absolute maximum and absolute minimum
of function f(x) = 2x®- 15x% + 36x + 1 on [1, 5].
(a) Find the image A’ of the point A(1, 6, 3) in the
y-1_2-2

line Xy ——. Also, find the equation of
1 2 3

the line joining A and A’.
OR

(b) Find a point P on the line

x+5 y+3 z-6
1 4 9
such that its distance from point Q(2, 4, -1) is
7 units. Also, find the equation of line joining P

and Q.
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A school wants to allocate students into three
clubs: Sports, Music and Drama, under following
conditions:

* The number of students in Sports club should be
equal to the sum of the number of students in
Music and Drama club.

¢ The number of students in Music club should
be 20 more than half the number of students in
Sports club.

¢ The total number of students to be allocated in
all three clubs are 180.

Find the number of students allocated to different

clubs, using matrix method.

SECTION E
This section comprises of 3 case study based
questions of 4 marks each.

3x4=12

A technical company is designing a rectangular

solar panel installation on a roof using 300 metres of

boundary material. The design includes a partition

running parallel to one of the sides dividing the area

(roof) into two sections.

Let the length of the side perpendicular to the

partition be x metres and with parallel to the

partition be y metres.

Based on this information, answer the following

questions:

(i) Write the equation for the total boundary
material used in the boundary and parallel to

the partition in terms of x and y. 1
(ii) Write the area of the solar panel as a function
of x. 1

(iii) (a) Find the critical points of the area function.
Use second derivative test to determine
critical points at the maximum area. Also,
find the maximum area. 2

OR

(iii) (b) Using first derivative test, calculate the
maximum area the company can enclose
with the 300 metres of boundary material,
considering the parallel partition. 2

Delhi Set-2

37. A class-room teacher is keen to assess the learning

of her students the concept of “relations” taught to
them. She writes the following five relations each
defined on the set A = {1, 2, 3} :
R; =12 3),(3,2)}
R, =1{(1,2),(1,3),(3,2)}
R;=1{(1,2),21),1, 1)}
R,=1{(1,1),(1,2),(3,3), (22}
R;=1{(1,1),(1,2),3,3),(22),21),(23),3,2)}
The students are asked to answer the following
questions about the above relations :
(i) Identify the relation which is reflexive,
transitive but not symmetric.
(ii) Identify the relation which is reflexive and
symmetric but not transitive,
(iii) (a) Identify the relations which are symmetric
but neither reflexive nor transitive.
OR
(b) What pairs should be added to the relation
R, to make it an equivalence relation?

A bank offers loan to its customers on different types
of interest namely, fixed rate, floating rate and variable
rate. From the past data with the bank, it is known
that a customer avails loan on fixed rate, floating rate
or variable rate with probabilities 10%, 20% and 70%
respectively. A customer after availing loan can pay
the loan or default on loan repayment. The bank data
suggests that the probability that a person defaults
on loan after availing it at fixed rate, floating rate and
variable rate is 5%, 3% and 1% respectively.

Based on the above information, answer the

following :

(i) What is the probability that a customer after
availing the loan will default on the loan
repayment? 2

(i) A customer after availing the loan, defaults on
loan repayment. What is the probability that he
availed the loan at a variable rate of interest? 2

65/1/2

Note: Except these, all other questions have been given in Delhi Set-1

2.

SECTION A

If o=i-4j+9%andB=2i -8j+2k are two
mutually parallel vectors, then A is equal to:

(A)-18 (B) 18
-34 34
© 5 (D) Ky

1-2sinx .
.[72 dx is equal to:
cos“ x

(A)tanx—-2secx + C
(B) -tanx + 2secx + C
(C) tanx—-2secx + C

(D)tanx + 2secx + C

6. If A is a square matrix of order 3 such that det(A) =

9, then det(9 A™) is equal to:
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(A)9
©9

(B) 9
(D) 9*

. Let A be a matrix of order m X n and B is a matrix

such that ATB and BAT are defined. Then, the order
of Bis:

(A)mxm B) nxn
(C)mxn (D)nxm
12. The integrating factor of the differential equation
d—y +y= I+y is
dx x
ex
(A) xe* (B) —
x
X 1
© — (D) xex
e
13. Let A = [ay] be a square matrix of order 3 such that
ajj = j - 2i. Then which of the following is true?
(A)a;, >0 (B) alla; <0
(©) ags + a5 =6 (D) ay > a3,
SECTION B
22. Find the values of ‘a’ for which f(x) = x> - 2ax + b is
an increasing function for x > 0.
. 4 (. 3m
24. Evaluate : sin sm?
SECTION C
27. Solve the following linear programming problem
graphically:
Maximise Z = 20x + 30y
Delhi Set-3

30.

32.

Subject to the constraints :
x+y<80
2x + 3y =100
x=>14
y=14

. The area of an expanding rectangle is increasing at the

rate of 48 cm?/s. The length of the rectangle is always
square of its breadth. At what rate the length of rectangle
increasing at an instant, when breadth = 4.5 cm?
2
(a) Find: JL)CZ dx
(sinx + cosx)

OR

T

2
(b) Evaluate : IM dx

0 sin x + cosx

SECTION D

(a) Differentiate tan™

[ZX\/1~)C2 ), xe (j_,lj
cos™! 2
OR

d
(b) Find ;i%,ify=x”‘” REERE
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Note: Except these, all other questions have been given in Delhi Set-1 and Set-2

2.

3.

6.

SECTION A
This section comprises 20 Multiple Choice Questions
(MCQs) of 1 mark each.

The unit vector perpendicular to the vectors i-]
and ;] + } is
(A) k (B) —k+
© =

V2

i+j

V2

(D)

1 ex 1 ex
IfJ. dx =a, then J.iz dx is equal to
01+x o(1+x)
e e
A o-1+ = B)a+1-—
(A) @ 5 (B) 2
e e
Ca-1-% D)o+1+—

x+y 3y 9 dx+y
= —_ :?
If{ax x+3} L+6 y |then@-y =7

11.

A)-7
©)3

(B) -3
(D)7

. Let M and N be two events such that P(M) = 0.6,

P(N) = 02and P (M N N) = 0.5, then P (M/N') is

7
(A) 2

1
(@]
© 3

(B)

WIN U

(D)

A system of linear equations is represented

as AX = B, where A is coefficient matrix, X is variable

matrix and B is the constant matrix. Then the system

of equations is

(A) Consistent, if |A|# 0, solution is given by X =
BA™.

(B) Inconsistent if |A| = 0and (adjA) B=0

(C) Inconsistent if |[A| =0

(D) May or may not be consistent if |A| = 0 and
(adjA)B=0



° Oswaal CBSE Question Bank Chapterwise & Topicwise, MATHEMATICS, Class-12

13. The order and degree of differential function

5
1+ dl 2 = @
i 2 are
(A) order 1, degree 1 (B) order 1, degree 2
(C) order 2, degree 1 (D) order 2, degree 2

SECTION B
22. Find the values of 'a' for which f(x) = V3 sin x - cos
x —2ax + bis decreasing on R.

24. Solve for x,

2x
2 tan' x + sin! 3
1+

=43

SECTION C
26. Solve the following linear programming problem
graphically:
Maximise Z = 8x + 9y

Outside Delhi Set-1

SECTION A
(This section comprises of 20 multiple choice questions
(MCQs) of 1 mark each.) (20 x 1 = 20)

1. The projection vector of vector a on vector  is:
a-b). i.b
(A) Ez b (B) 71

a.b a.b).
© T (D) ;b

2. The function f(x) = x* - 4x +6 is increasing in the
interval:

(A) (0,2) (B) (- 2]
© 12 (D) [2, »)

2a
3. If f(2a — x) = f(x), then J f(x) dxis:

0
2a a
@) [ f [gj dx (B) [ f(x)dx
0 0
0 a
(©) 2 [ f(x)dx (D) 2 [ f(x) dx
a 0
1 12 4y
4. IfA=|6x 5 2x|isasymmetric matrix, then (2x
8 4 6
+y)is:
(A)-8 (B) 0
©eo D)8

5. If y = sin”!x, -1 < x < 0, then the range of y is:

-7 -7
- -

27.

28.

33.

10.

Subject to the constraints:
2x+3y <6
3x-2y<6
y=1
x=z0,y=0

2x -1 dx

-1)(x+2)(x-3)

OR

(a) Find : [ G

5
(b) Evaluate : [(|x=1]+|x=2]+ |x—5])dx

0
A spherical medicine ball when dropped in water
dissolves in such a way that the rate of decrease of
volume at any instant is proportional to its surface
area. Calculate that rate of decrease of its radius.

SECTION D

X

Find: J.sin_l dx.
a+x

65/2/1

. If aline makes angles of %n, T and 6 with the positive

directions of x, y and z-axis respectively, then 0 is:

(A) ;—n only (B) gonly

T b1
& - ehog

. If E and F are two events such that P(E) > 0 and P(F)

#1,then P (E|F) is:
P(E)

(A) (B) 1-P (E|F)
P(F)
1-P(EUF)
(C) 1-P (E|F) (D) Ty

. Which of the following can be both a symmetric and

skew-symmetric matrix?
(A) Unit Matrix (B) Diagonal Matrix
(C) Null Matrix (D) Row Matrix

. The equation of a line parallel to the vector 3+ } +2k

and passing through the point (4, -3, 7) is:
A)x=4t+3,y=-3t+1,z=7t+2
(B)x=3t+4,y=t+3,z=2t+7

O x=3t+4,y=t-3,z=2t+7
(Dyx=3t+4,y=—t+3,z=2t+7

Four friends Abhay, Bina, Chhaya and Devesh were
asked to simplify 4 AB +3(AB + BA) — 4 BA, where
A and B are both matrices of order 2 X 2. It is known
that A=B=Tand A™ #B.

Their answers are given as:

Abhay : 6AB

Bina : 7AB-BA

Chhaya : 8AB

Devesh : 7BA-AB

Who answered it correctly?

(A) Abhay (B) Bina
(C) Chhaya (D) Devesh
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11.

12.

13.

14.

15.

16.

A cylindrical tank of radius 10 cm is being filled
with sugar at the rate of 100 = cm?/s. The rate, at
which the height of the sugar inside the tank is
increasing, is:

(A) 0.1 cmm/s (B) 0.5cm/s

(C) 1 cm/s (D) 1.1 cm/s

Let f) and é be two unit vectors and o be the angle
between them. Then (f; + 13) will be a unit vector for
what value of o?

(a5 ®

T
© 5

The linex =1 + 5,y = -5 + p, z = —6 -3 passes
through which of the following point?

(A)(1,-5,6) (B) (1,5,6)

(C) (lr _5/ _6) (D) (_1/ _5/ 6)

If A denotes the set of continuous functions and
B denotes the set of differentiable functions, then
which of the following depicts the correct relation

between set A and B?

(®)n
Q 00

The area of the shaded region (figure) represented
by the curves y = x%, 0 < x < 2 and y-axis is given by:

21
(D) 5

(A) (B)

© (D)

4 a
2.
f
x=2
0
2 2
(A) [x*dx (B) [ydy
0 0

4 4
(©) [+?dx D) [ydy
0 0
A factory produces two products X and Y. The profit
earned by selling X and Y is represented by the
objective function Z = 5x + 7y, where x and y are the
number of units of X and Y respectively sold. Which
of the following statement is correct?
(A) The objective function maximises the difference
of the profit earned from products X and Y.
(B) The objective function measures the total
production of products X and Y.
(C) The objective function maxmises the combined
profit earned from selling X and Y.
(D) The objective function ensures the company
produces more of product X than product Y.

17.

18.

19.

20.

21.

22,

23.

If A and B are square matrices of order m such that
AZ-B? = (A-B) (A + B), then which of the following
is always correct?

(A)A =B (B) AB = BA
(C)A=00rB=0 (C) A=TlorB=1

If p and g are respectively the order and degree of

3
the differential equation Afdy 0, then (p-¢q)is
dx| dx

(A)0
(©) 2

(B) 1
D)3

ASSERTION - REASON BASED QUESTIONS

Direction: Question number 19 and 20 are
Assertion (A) and Reason (R) based questions. Two
statements are given, one labelled Assertion (A)
and other labelled Reason (R). Select the correct
answer from the options (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).

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

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

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

Assertion (A): A = diag[3 5 2] is a scalar matrix of
order 3 X 3.

: If a diagonal matrix has all non-zero
elements equal, it is known as a
scalar matrix.

(B)

Reason (R)

Assertion (A) : Every point of the feasible region of

a Linear Programming Problem is

an optimal solution.

Reason (R) : The optimal solution for a Linear
Programming Problem exists only
at one or more corner point(s) of the

feasible region.

SECTION -B
(This section comprises of 5 Very Short Answer (VSA)
type questions of 2 marks each.) (5x2=10)

(a) A vector 4 makes equal angles with all the three
axes. If the magnitude of the vector is 5v3 units,
find 4.

OR

(b) If & and f are position vectors of two points P and

Q respectively, then find the position vector of a

point R in QP produced such that QR = %QP .

s
4

Evaluate: J.\/ 1+sin2x dx
0

Find the values of ‘a’ for which f(x) = sin x —ax + b
is increasing on R.
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24.

25.

26.

27.

28.

29.

30.

31.

32.
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Ifdand b are two non-collinear vectors, then find x,

such that o = (x-2)d + b andP = (3 + 2x)d-2b
are collinear.
b dy  x-—
(@) If x=eY, then prove that —> Y= Y.
dx xlogx
OR

)= 3,-3<x<-2

(b) 1f f(x x+1,-2<x<0
Check the differentiability of f(x) at x = -2
SECTION - C
(This section comprises of 6 Short Answer (SA) type
questions of 3 marks each.) (6x3=18)
dy _

(a) Solve the differential equation 2(y +3) —xy— =
given y(1) = -2. dx
OR
(b) Solve the following differential equation:

(1 +x2)d—y+2xy =4x2.
dx

Let R be a relation defined over N, where N is set
of natural numbers, defined as “mRn if and only if
m is a multiple of n, m, n € N.” Find whether R is
reflexive, symmetric and transitive or not.
Solve the following linear programming problem
graphically:
Minimise Z = x - 5y
subject to the constraints:
-y>0
-x+2y=2
x>23,y<4,>20

2
- 1
() Ify_log[\/h&) ,

Yo+ (x + 12y =2

then show that x(x + 1)2

OR
b) If xJl+y+yvl+x=0,-1<x<lx#y, then
prove that dy _ _71
dx  (1+x)2

(a) A die with number 1 to 6 is biased such that
P(2)=% and probability of other numbers is

equal. Find the mean of the number of times

the number 2 appears on the dice, if the dice is
thrown twice.

OR
(b) Two dice are thrown. Defined are the following
two events Aand B. A = {(x, y) : x + y = 9)},
B = {(x, y) : x # 3}, where (x, y) denote a point in
the sample space.
Check if events A and B are independent or
mutually exclusive.

Find: jl Bl
XxX\Vx—a

SECTION - D
(This section comprises of 4 Long Answer (LA) type
questions of 5 marks each.) (6x3=18)

Using integration, find the area of the region

33.

34.

35.

36.

bounded by the line y = 5x + 2, the x — axis and the
ordinates x = -2 and x = 2.

2
Find: dex.
(x+ 2)(3{2 + 1)

(a) Find the shortest distance between the lines:
x+1_ y-1 z-9
— =< —="""and
2 1 -3
x=3_y+15_z-9
2 -7 5
OR
(b) Find the image A of the point A2, 1, 2) in the
line [: r—41+2]+2k+k(1—] k) Also, find

the equation of the line joining AA’. Find the foot
of perpendicular from point A on the line I.

-4 4 4 1 -1 1
(@) Given A=|-7 1 3| and B=|1 -2 -2}
DE-3 o1 2 1 3
find AB. Hence, solve the system of linear
equation :
x-y+z=4
x-2y+2z=9
2x+y+3z=1
OR
i 200 0
(b) IfA=| -2 -1 -2|, then find AL,
(I =P
Hence, solve the system of linear equations:
x-2y=10
2x-y-z=28
2yt+z=7

SECTION - E
(This section comprises of 3 case study based questions
of 4 marks each.) Bx4=12)

A school is organising a debate competition with
participants as speakers S = {S;, S,, S5, S,} and these
are judged by judges ] = {J;, J,, J5}. Each speaker can
be assigned one judge. Let R be a relation from set
S to J defined as R = {(x, y): speaker x is judged by
judgey,x €S,y e]J}.

Based on the above, answer the following;:
(i) How many relations can be there from StoJ? 1
(ii) A student identifies a function from S to J

as £ ={(51,J1), (52 J2), (S5, J2), (S4, J3)}
Check if it is bijective. 1
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37.

(iii) (@) How many one-one functions can be

there from set S to set J? 2

OR

(iii) (b) Another student considers a relation

R; = {(5,S,), {S;, S,)} in set S. Write

minimum ordered pairs to be included

in R; so that Ry is reflexive but not

symmetric. 2
Three persons viz. Amber, Bonzi and Comet are
manufacturing cars which run on petrol and on
battery as well. Their production share in the
market is 60%, 30% and 10% respectively. Of their
respective production capacities, 20%, 10% and 5%
cars respectively are electric (or battery operated).
Based on the above, answer the following;:

(i) (a) Whatis the probability that a randomly
selected car is an electric car? 2

Outside Delhi Set-2

Note: Except these, all other questions have been given in
Outside Delhi Set-1

SECTION A
This section comprises of 20 multiple choice questions
(MCQs) of 1 mark each.

. The values of x for which the angle between the

vectors G=2x% +4xj+k and p=7i-2j+xk is
obtuse, is:

(A)Oorl (B) x>
2 2

1 1
© (O'Ej (D) [O,E}

Idix is equal to:
sin? xcos® x E '
(A) tanx + cotx + C
(B) (tan x + cot x)?> + C
(C) tanx—cotx + C

(D) (tan x — cot x)? + C

. Let P be a skew-symmetric matrix of order 3. If det(P)

= q, then (2025)* is:
(A)0 (B) 1
(C) 2025 (D) (2025)3

. The principal value of sin™* [cos%} is:

7n -
(A) —~ (B) 0

b1 3n
© m (D) 3

22. Evaluate: I

OR @

(i) (b) Whatis the probability that a randomly
selected car is a petrol car? 2

(ii) A caris selected at random and is found to

be electric. What is the probability that it

was manufactured by Comet? 1
(iii) A car is selected at random and is found

to be electric. What is the probability that

it was manufactured by Amber or Bonzi? 1

A small town is analysing the pattern of a new street

light installation. The lights are set up in such a way

that the intensity of light at any point x metres from

the start of the street can be modelled by f(x) = e*

sin x, where x is in metres.

Based on the above, answer the following:

(i) Find the intervals on which the f(x) is increasing
or decreasing, x = [0, n].

(ii) Verify, whether each critical point when x € [0, 7]
is a point of local maximum or local minimum or

a point of inflexion. 2
65/2/2
11. In the following probability distribution, the value of
pis:
X 0 1 2 3
P(X) 1% p 0.3 2p
7 1
A) — B) —
(A) 0 (B) 0
9 1
C) — D) =
( )35 (D) 1

12. f POx PR =4i +8] — 8k, then the area (APQR) is:

(A) 2 sq units (B) 4 sq units

(C) 6 sq units (D) 12 sq units

SECTION B

= sin 2px
%pdx,p eN.
o Sinx

24. Let ﬁ:25—3j—]€, 17:—3f+4}'+l€ and ?:f+}+2]€.

Express 7 in the form of 7=Ap +pj and hence, find
the values of A and p.

SECTION C

This section comprises of 6 Short Answer (SA) type
questions of 3 marks each.

27. Prove thatf: N — N defined as f(x) = ax + b (a,b € N)

is one-one but not onto



28.
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100
}({ E(0, 70)
X
-30-20-10 0 ) 3
20 (35,0 eql

The feasible region along with the corner points for
a linear programming problem are shown in the

Outside Delhi Set-3

Note: Except these, all other questions have been given in
Outside Delhi Set-1 and 2

1.

11.

SECTION A

If P and G are unit vectors, then which of the
following values of P. 4 is not possible?

-1 1
a5 ®) =
(©) ? D)3

a
. If'fxdx < E+6, then:
0 2

(A)4<a<3
B)a<4,a=<-3
(C)-3=<a=<4
D)-3<a<0

. If A and B are square matrices of same order, then

(ABT-BAD is a:

(A) symmetric matrix

(B) skew-symmetric matrix
(C) null matrix

(D) unit matrix

. The value of cos (g +cot™ ! (—\/g)j is:

(A)-1 (B) ?

©0 D)1

The probability distribution of a random variable X
is given by:

X —4 -3 -2 -1 0

P(X) 0.1 0.2 0.3 0.2 0.2

31.

33. Find

12.

22,

27.

28.

31.

33.

. If|d =2,

graph. Write all the constraints for the given linear
programing problem.

f and g are continuos functions on interval [a, ].
Given that f(a — x) = f(x) and g(x) + g(a - x) = a, show

a a
a
that g fgdx=— g f(x)dx.

SECTION D

5x
J—2 4
'I(x+1)(x2+9) !

65/2/3

Then E(X) of distribution is
(A)-18 (B) -1
€)1 (D) 1.8

If projection of G = ai + j+4k on b =2i + 6] +3k is 4
units, then o is:
(A)-13

(C) 13

(B) -5
(D)5

SECTION B
Find: IZx?’ ex2 dx

E’ =3 and 4. b = 4, then evaluate ‘ﬁ + 25‘.

SECTION C
LetRbearelationonsetofrealnumbers Rdefined
as {(x,y):x—y++3 is an irrational number, x,
y € R} Verify R for reflexivity, symmetry and
transitivity.

Solve the following linear programming problem
graphically:
Minimise Z = 2x + y
subject to the constraints:
3x+ty=9
x+y=7
x+2y=8
xy=0

b b
It Ix?’ dx =0and J.xz dx = %, then find the values of a
a

a
and b.
SECTION D

Find: I(Jtanx + Jcotx)dx
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ANSWERS

Delhi Set-1 65/1/1
SECTION A Since these ratios are not equal, 4 and b are not
llel.
1. Option (D) i t. para
ption ( . )1s correc Two vectors are perpendicular if their dot product is
Explanation: .
-10 0 Zero:
Given, A=[0 1 0 d-b=(3x1)+(2x—1)+(~1x1)
0 01 —3-2-1=0

A matrix is invertible if its determinant is non-zero.
The determinant of A is:

det(A) = (~1)x(1x1) =120

Since the dot product is zero, a andb are
perpendicular.
3. Option (B) is correct.

Since det(A) # 0, the matrix is invertible. Explanation: Let
For a diagonal matrix of the form: 1
a 00 I=[—dx
50X
A=|0 b 0
00 ¢ For x>0, |x|=x, so M:L
The inverse is given by: &
150 For x <0, |x|=—x, so M:—1..
a x
1 Thus,
A'=0 - 0 0 !
b 1= [(-1)dx+ [(1)dx
0 0 1 3 2
€ On solving each integral, we get
For the given matrix: i 9 )
10 0 :fl(—l)dx:—:[dx:—[x]_l:—(0—(—1)):—1
A=|{0 1 0 ,
0 0 1 jldx:[x]gzl—ozl
0
il 00 Lo I=(-1)+(1)=0
A 0 1 0 4. Option (D) is correct.
- 1 Explanation: A function f(x, y) is homogeneous of
0 0 1 degree n if:
. fitx, ty) = £(x, y)
for some integer 7.
e, (A) ¥~ xy
AT"=10 10 Substituting x — tx and y — ty:
0 01 (ty) — (Ex)(ty) = £ — Pxy = £~ x)
2. Option (B) is correct. So, this is homogeneous of degree 2.
. b (B) x — 3y
Explanation: Given vectors, 7
o A, a1 Substituting x — tx, y — ty:
a=3i+2j—k tx — 3(ty) = t(x — 3y)

h=i_ } +k So, this is homogeneous of degree 1.

Two vectors are parallel if one is a scalar multiple of (C) sin® [%] +%
the other, i.e.,

i=A\b Here, ¥ is a ratio and does not change with scaling.
x
for some scalar A . Ratio of given vectors, Thus, the function remains the same under scaling,
3_ 3 2 2 -1_ _q making it homogeneous of degree 0.
1 -1 71 (D) tan x —secy

Here, x and y appear inside trigonometric functions,



and scaling x and y does not give a common power
of t.
Thus, this is not a homogeneous function.
. Option (C) is correct.
Explanation: The given function:
f) = Ix] + x — 1]
Weneed to analyse its continuity and differentiability
atx=0andx = 1.
For Continuity
A function is continuous at x = a if:

lim £(x) = lim £(x)= (o

when x =0
For x > 0:
|x| =xand |[x — 1] =1 — x. So:
f)=x+1-x=1
Forx < 0:
|x| = —xand |x — 1| =1 — x. So:
f)==-x+1-x)=1-2x
Function value at x = 0 is 1.
fO)=10+]0-1|=0+1=1
Limits:
lim f(x)=1-2(0)=1, lim f(x)=1
x—0 x—0"

Since both limits match f(0), f(x) is continuous at
x=0.
Whenx =1
For x > 1:
|x] =xand |[x — 1] = x — 1. s0,
fy=x+@x—-1)=2x-1
Forx < 1:
|x] =xand [x — 1] =1 — x.s0,
f)=x+1-x)=1
Function value at x = 1:
fM=11l+]1-1]=14+0=1
Limits:

tim (2] =1, lim f(x) = 2(1)~1-1

Since both limits match f(1), f(x) is continuous at
x=1

For Differentiability

A function is differentiable at x = a if:

im fla+h)—f(a)

h—0 h
exists and is finite.
Checkatx =0
For x > 0:
f(x)=1=f'(x)=0
For x < 0:

flx)=1-2x=f'(x)=-2
Left and Right Derivatives:
f0)==2 £ (0)=0

Since f_(0)¢ f. (0), f(x) is not differentiable at
x=0.
Check atx =1
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For x > 1:

f(x)=2x-1= f'(x)=2
Forx < 1:
flx)=1=f'(x)=0

Left and Right Derivatives:
f(x)=2x-1= f'(x)=2

Since f (1)= f+ (1), f(x) is not differentiable at
x=1.

f(x) is continuous at both x = 0 and x = 1.

f(x) is not differentiable at x = 0 and x = 1.

. Option (B) is correct.

Explanation: We are given that is a square matrix of
order 2 with:

det(A)=4
We know that
For a square matrix A of order 1, the determinant of
the adjugate (adjoint) matrix is given by:

det(adj A) = (det A)" ~ 1
For a2 X 2 matrix (n = 2):

det(adj A) = (det A)* ! = (det A)! =4
Using the property:

det(kB) = k'det(B)
where k is a scalar and B is an nxn matrix.
Therefore,

det(4 adj A) = 16 x4 = 64

. Option (C) is correct.

Explanation: Given,

P(E):%,P(P):

N w

Since F is the complement of F:
= 3 4
P\F|=1-P(F)=1-=-=—=
(F)=1-PE)=1-7=7
Since E and F are independent:
P(ENF)=P(E)xP(F)
2 4 8
=X —=—
3 7 21
Apply Conditional Probability Formula
P(ENF)

P(EIF)= o]

D oo \1\»#‘}:"\00
X

N
W

. Option (C) is correct.

Explanation: Given,
f(x)=x3—3x+2

On differentiating, we get
f(x)=3x>-3

For critical points, put f(x) = 0:
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10.

3x*-3=0
¥=1
x=+1
Since x = —1 is outside the given interval [0, 2], we

consider x = 1.
Now, value of f(x) at critical points and endpoints:

f(0)=0>-3(0)+2=2
f1)=1-3(1)+2=1-3+2=0
f(2)=2"-3(2)+2=8-6+2=4

The maximum value is 4.

. Option (A) is correct.
Explanation: Given matrices:
1 -2 -1
A=|0 4 -1
-3 2 1
-2
B=|-5
-7
C=[9 8 7]

The order of matrix A is 3 x 3, and the order of matrix
Bis3x 1.
Since the number of columns of A (which is 3)
matches the number of rows of B (which is also 3),
multiplication AB is defined.
The order of matrix Cis 1 X 3.
Since the number of columns of A (3) does not match
the number of rows of C (1), multiplication AC is not
defined.
Also, the number of columns of B (which is 1) does
not match the number of rows of A (which is 3),
multiplication BA is not defined.
Option (A) is correct.
Explanation: Let,

1

DX
I:]Z—de
x
Put
P
x

Differentiating both sides, we get

dx
dt =—=
2

Rewriting the integral in terms of £, i.e.,

I= /2" (—dt)

l Ja¥dx = a
loga
Zt
T log2

Substituting back t = 1 , we get
x

11.

12.

1

p— Zx
log2

Comparing with:
1

I[=k-2% +C
we get:
_ 1
log2

Option (C) is correct.
Explanation: Given,
i+b+c=0

=37,

From the given equation, we have
i=—(b+7)

b|=3/[c| =4

Taking the square of both sides:
Y (= 2
jaf <[+
Using the vector identity:
= 2 -2 2 5
B+ =[] +|ef" +2p|[elcose
Substituting values:
37 = 32 + 4% + 2(3)(4) cos 6

37=94+16 + 24 cos 0
37 -25=24cos 6

12 = 24 cos O
(:OSO:l
2
Ozcos_llzﬁ
2 3

Option (B) is correct.
Explanation: Given the differential equation:

(x+2y3)%:2y

We rewrite it in the standard form:

dy__ 2y _
dx x4+ 2y3
Taking the reciprocal of both sides:
dx _ x+ 2y°
dy 2y
dx x 5
ay 2y Y

This is now in the standard linear form:

dx

&y +P(y)x=Q(y)

where:

P(y) =, andQly) =¥’

The integrating factor (IF) is given by:
IF = ef P(y)dy



Thus, the integrating factor is: \/17
Yy

13. Option (B) is correct.

Explanation:
7 0 x
A=|0 7 0
00y

It is given that A is a scalar matrix. A scalar matrix is
a diagonal matrix where all diagonal elements are
equal.
For A to be a scalar matrix:
It must be a diagonal matrix, meaning all non-
diagonal elements should be zero.
Here, x is a non-diagonal element. So, for A to be a
scalar matrix, x = 0.
All diagonal elements must be equal.
The diagonal elements of Aare 7,7, y.
For A to be a scalar matrix, y = 7.
Now,
y=7"'=1
14. Option (C) is correct.
Explanation: The corner points of the feasible region
are:
(2, 72) (15, 20) (40, 15)
Given, Z = 18x +9y

At (2,72):

Z = 18(2) + 9(72) = 36 + 648 = 684
At (15, 20):

Z = 18(15) + 9(20) = 270 + 180 = 450
At (40, 15):

Z = 18(40) + 9(15) = 720 + 135 = 855

Maximum value of Z is at (40, 15).

Minimum value of Z is at (15, 20).
15. Option (A) is correct.

Explanation: We analyse the given matrix properties:
(A) Incorrect because (A + B)!# Al + Blin general.

(B) Correct, as the inverse of a product follows the rule
(ABy' = BlA7L

(C) Correct, because adjugate property states
adj(A) =|A|A™L
(D) Correct, since determinant property states
1
A7 = —.
| Al

16. Option (C) is correct.
Explanation: If the feasible region of a Linear
Programming Problem (LPP) is bounded, the
objective function Z = ax + by will always attain
both maximum and minimum values within the
feasible region.

17. Option (D) is correct.
Explanation: We need to find the area of the shaded

18.

19.

20.
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region in the first quadrant, which is bounded by the
parabola y* = x and the vertical line x = 4.

From 12 = x, get
y="x

The required area is given by:

4
f (Upper function — Lower function)dx
0

Here, the upper function is y = Jx and the lower

4
function is the x-axis y = 0. Thus, the area is: JJ} dx
Option (C) is correct. 0
Explanation: The figure is the graph of cos x. Option
C represents the graph of cosx.

Option (D) is correct.

Explanation: f(x) = 3x — 5 is bijective if it is one-to-
one and onto.

For one-one

A function is one-one if:

flr)=f(x)=x=x

For fx) =3x =5,
3x—5=3x-5
3x; = 3x,
X =X,

Since this holds for all integers, f(x) is one-one.

For onto

A function is onto if for every integer ¥ €Z, there
exists an integer x € Z such that:

f) =y

Solving for x:

y=3x—-5
x:—y+5
3

For x to be an integer, y+5 must be divisible by 3.
However, not all integers y satisfy this condition

6
(e.g.,y =1gives x= 3 =2, which is fine, but y = 2

. 7 o .
gives x = 3 which is not an integer).

Since not all integers are mapped to by some x € Z

the function is not Onto.

The assertion (A) is false, but the reason (R) is true
because a function is bijective if and only if it is both
one-one and onto.

Option (D) is correct.
Explanation: To check the continuity of the function
f(x) at x = 5, we need to verify:

lim f(x)= lim £ (x) = £(5)

Left-Hand Limit (LHL)

For x < 5, the function is given by:

flxy=3x—-8

Taking the left-hand limit:
1irr517f(x):3(5)—8:15—8:7
X

Right-Hand Limit (RHL)
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For x > 5, the function is given by:
flx) = 2k
Taking the right-hand limit:

lim f (x)=2k

x—5
Function 's value atx = 5
f(5)=35)—-8=7
For f(x) to be continuous at x = 5:

tim f(x) = lim £(x)= (5

7=2k=7
k=2
2

Thus, the given assertion (A) is false but Reason (R)

is true by the definition of continuity.

SECTION B
21. (a) Lety = 2 cos*x

Taking the natural logarithm on both sides:

Iny = cos*x In2
Differentiating with respect to cos®x:

1 dy

—————=1In2

y d(coszx)
Multiplying both sides by y:

Ay =yln2

d (COSZX)

Substitute y = 2 cos®x

W ety

d (coszx)
Thus,
d (Zcoszx) _ zcoszx In2
d (coszx)
OR
(b) Rewriting the given equation as:

P+ yz = tan(a?)
Differentiate both sides w.r.t. x
Using implicit differentiation:

£} {unle)

dx
2x+2yd—y:0
dx
dy
2y—2L=-2
ydx &
dy__x
dx y

22. We need to evaluate:

tan™! 2.sin[2cos1 \/EH

=tan™!

2 sin[Z cos ! cosg]

3o
. 2 —COS6

=tan"!|2 sin[z]

3
=tan~! 2><£ '.'ﬁzsinf
2 | 2 |

=tan~! \/g

T) T i |
=tan™'| tan— |=— 3 =tan—
( 3) 3 L 3]

23. We are given the diagonals of a parallelogram as:

a=2—j+k b=i+3]—k

The area of a parallelogram when its diagonals are
given as:

Areazllﬁxl;\
2

Now,
W
axb=2 -1 1
13
Expanding along the first row:
= oa=1 1] A2 1] A2 -1
axb=i —j k
3 — I QL 1 3

Thus, the cross-product vector is:
dxb =(~2i +3j+7k]

|dxbl=(~2)" +32 +72 =419+ 49 =62

Thus, the area of the parallelogram = %x 62 sq. units

. The given function is:

3 5
f(x)=5x2 —3x2

To find the intervals where the function is increasing
or decreasing, we first differentiate f(x):

3 5
f(x)= :[sz —3x2]

X

f’(x):%x%(lfx)

To find critical points, put f(x) = 0:
1
15 >
—x2(1-x)=0
52 (1-)

N[ =

x2=0=x=0
and 1-x=0=x=1

Thus, the critical points are x = 0 and x = 1.



25.

/2 is undefined

For x < 0 (not in the domain since x!
for negative x)
ForO0<x<1:
1
x2 is positive.
1 — xis positive.
f(x) > 0 > Function is increasing.
Forx > 1:
Lis positive.
x2
1 — xis negative.
f(x) < 0 > Function is decreasing.
Therefore, f(x) is:
Increasing in (0, 1)
Decreasing in (1, )
(a) The given vectors are:

a=30+j+2k
b=2i —2]+4k
The angle 6 between two vectors a and b is given by:

- o

_ab
lal 1p]
The dot product is:
a-b=(3)(2) + (1)(=2) + (2)(4)
=6—-2+8=12

Now,

lal=+32 412422 =9 1114 =414

a

Hence,
cos = __12
V14 x 246
12 6
TofBs 4
6 3
T221 21
Thus,
4| 3
6 = cos [\/ﬁ]
OR
(b) Here,

AB=(8-2)i +(-1-1)j+(0-3)k
=61 —2j 3k

So,

| AB =62 +(~2)* +(-3)

=36 +4+9=+/49=7

2

_, -AB
The unit vector opposite to AB ===
| AB|
62 2+ 3~
=—cit+-jt+ok
7 77

nd
bl=y22+(-2)" +4* =Ja+a+1l6="24 =206
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Hence,
A vector of magnitude 21 in this direction is:

6: 2~ 3»
2Ix|—=i+=j+=k
7 7] 7 ]

— —18i +6j 49k

SECTION C

. The area A of an equilateral triangle with side length

5 is given by:

V3

A=—s
4

Differentiating both sides with respect to time ¢:
dA_ 3 ds

22 _NY 022

at 4 dt

dA 3 ds

dt 2 dt

Substitute given values

s =15 cm and %:3 cm/s

dA 3

N2 15%3
a2

V3 %45
2

_ 453
7

m?/s

. Maximise Z = x + 2y

Subject to the constraints:
x-y =0
x—2y =2
x=0,y =0
Converting the given inequalities into equations
and plotting on graph we get the following feasible
region as shown below.

Here, the feasible region lies in the first quadrant and
is bounded on the left by the line x=2y-2 and below



Solved Paper 2025

by x=y. However, the region extends indefinitely
towards the right and upwards, meaning it is not

enclosed within a finite boundary.

Corner points of feasible region are: (0,1) and (2,2)
Value of Objective Function, Z=x+2y at corner

points
Z01)=0+2(1)=2
Z(22)=2+22)=6

Thus, Maximum Z occurs at (2,2) with Z, ., =

28. (a) Let
i Jx + smx
1+ cosx

we know that,

x
1+ cosx =2cos*=
. XX

sinx = 2 sin—cos—

2 2

L X x
X +2sin=cos—
B
x
2 cos* =

I= X

2 cos? X 2 cos? X
2 2

2 sinﬁcosz
2 2

I= ljx sec® X dx + Jtanfdx
2 2 2

Using integration by parts

1 tanf 1 an— X
== 2 _ —x—zdx-r_[tanﬂix-rc
27 1 2 1 2
2 2
I:xtan£+C
2
OR
= dx

() 0 cos® x+/2sin 2x

I fﬂ dx
0 cos x\/2><251nx cosx

,f dx

nx
\/ X COSX X COsSX
COSx

3y

1 z dx 1 f 1 * sectx
dx
0 cos* x+/tan Jtanx
ul (1 + tan? x)sec2 xdx
4

1
:Ej;) x/tanx

Ccos x\/tan xxcos®x

Let t =+tanx = # = tan x = 2¢dt = sec® dx
When x=0

=11
tﬂ
—'[01(1+t4)dt—{t+51

:1+1:é
5 5

29. (a) The given lines are:
F=(1-1)i +(A-2)j+(3-22)k

F=(u+1)i+(2n-1)j-(2u+1)k

Comparing with r = a+\b:
First Line:
Point A:(1, -2, 3)
Direction Vector b, : (—1,1, —2)
Second Line:
Point B:(1, -1, —1)
Direction Vector b, : (1,2, —2)
Two lines are skew if:
They are neither parallel nor intersecting.
For Parallelism
If two lines are parallel, then one direction vector
should be a scalar multiple of the other. Here:
(=1,1, =2) # k(1, 2, —2) for any k
Since the vectors are not proportional, the lines are
not parallel.
For Intersection
Equating the parametric coordinates:
1-A=p+1
A—2=2u—-1
3-2A=—(2u+1)
Solving these, we find no common solution for A
and u, proving that the lines do not intersect.
Since the lines are neither parallel nor intersecting,
they are skew lines.
The shortest distance between two skew lines is
given by:
(@, — ) (b, xb2)
(Bxa

d=

where:
(1235 ~(1,-1-1)

b =(-1,1,-2),b,=(1,2,-2)

Using the determinant formula:



(E X Ez) =|-1
1
=1[(1)(~2) = (2)(-2)] - J[(-1)(2) - ()(-2)] + K[(-1)(2) ~ (1) (1)

=i(-2+4)—j(2+2)+k(-2-1)

~i(2)-j(4)-k0)
=(2,-4-3)
and

a2 —a; =(1-1,-1-(~2),~1-3)=(0,1,-4)

\CRSEUN
|
S}

Now, (Ez—a)(lzxgz) =
01, -4 (2 -4, -3)=(0) (2 + ()(=4) + (=4H)(-3)
=0-4+12=8

‘(E sz)‘ =22+ (4 +(-3)

=J4+16+9 =29

18]

d=

OR

(b) Given Position Vectors

Bowler’s position (B):
B_2i+8]
Wicketkeeper’s position (W):
W =6 +12]
Leg slip fielder’s position (F):
F=12i +18]
Assume that W divides the line segment BF in the
ratiok : 1.
The position vector of a point P dividing the line
segment joining two points with position vectors A
and B in the ratio k : 1 is given by:
kB+ A
k+1

p=

For case:
W= kF+B
k+1
Substituting the given vectors:
. k(12 +18])+ (20 +8j)

6i +12] =
/ k+1
On equating i -component:
6= 12k +2
k+1

30.

(b)
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6(k+1) =12k +2
6k + 6 =12k + 2
6k—12k=2-6
k=2
3
On equating } -component:
_ 18k +38
k+1

12(k+1) =18k+8
12k+12 =18k+8
12k — 18k =8 — 12
k=2
3
Since both components give the same ratio, we
conclude that the wicketkeeper W divides the
segment BF in the ratio 2: 3
(a) Given Probability Distribution Table

X |02 |4 |5
PX) |p |20 |3p |p

Since the sum of all probabilities must be equal to 1,
Therefore,
p+2p+3pt+tp=1
7p =1
1

P:;

The mean E(X) is given by:

E(X) = 2XP(X)
Substituting the values from the table:

E(X)=0-p+2-(2p)+4-(3p) +5-p
EX)=0+4p+12p + 5p
E(X) =21p

1
Substituting p = 7
B(X)=21x2 =3

12

OR
Total candidates = 3000

Females = %x 3000 = 2000
Males = 3000 — 2000 = 1000

Probability of selecting a male = P(M)= 1000 1
3000 3
Probability of selecting a female = P(F) = 2000 _ 2
3000 3

Probability of distinction given male

= P(D|M) = 0.4

Probability of distinction given female

= P(D|F) = 0.35

The probability that a randomly selected candidate

gets a distinction is:
P(D)=P(DIM)P(M)+P(DIF)P(F)

Substituting the values:

P(D) = [0.4 al+ [0.35 ‘ g]
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1.

1

P(D) === =0.3667
3

31. The function given is:

y=|x+3|

The absolute value function can be rewritten as:

given by:

First Integral:

Lol =12 =10 -)5\/; 246 8 1D 12
X 0
A==b H
Y
The area enclosed by the curve and the x-axis is 0\ 3
4 Sl B
L E i 3(0)-3(-3)
-3 0
A= [~ (x+3)dx+ [(x+3)dx
9
-6 - =[0—=|+[0+9
-3/ +o+9
-3 -3 9
f*(x+3)dx:f(fxf3)dx =—5+9
-6 -6
L _9,18_9
=f—xdx—f3dx 22 2
—6 -6 Total Area,
2] _2.9 18
S R P 2 2 2
-6 Thus, the enclosed area is 9 square units.
2 2
O ) I ) ~[3(~3)-3(-6) SECTION D
2 2
32. (a) Given, V1—x* +41-y* =a(x—y)
= _%+3_26]_[_9+18] Let x=sind=0=sin"x
_ z]_[g] y=sinoa=oa=sin"y
2 J1-sin®o ++/1-sina =a(sin6 —sina)
27 18 9
= Na? 2 = +/cos” 0 +/cos’ o = a(sin6 —sina.)

Second Integral:

0

x+3,

y:

if x>-3
—(x+3), if x<-3

&

The function has a V-shape with a vertex at (=3, 0).
The area enclosed between the curve and the x-axis

in the interval x = —6tox =0

R

[\)

o

(@»)

[0 0]

[

3]

(@)

b\ e
\

f(x +3)dx

-3

0

-3

:lxz

2

0
= [xdx+ | 3dx

-3
0
+[3x1%,
-3

cos6 + cosa =a(sin® — sina)

OLj=11(2cos(e+ot
2

:Zcos( ¢

:a:cot(

=

0

0+ J ( -
cos

2 2

0—a

2

o
=cot'a=0-a=2cota

)

Thus, On differentiating w.r.t x both sides, we get



&

(b)

33.

sin"'x—sin"y =2cota
1 1 dy _ 0

1-x* 192 dx
dy_ 1=y’
dx N1-—22

x= a[cose + logtangj

OR

dx . 1 1 ,60
—=q| —sin6 + e><Esec 5
de tanE

cosg
—sin6 + 1 1

sin— Ccos” —
2

2

—sin6 + 1

2sin— cosg
2 2

= u(—sine-r'i)
sin 6

&7{1 1-sin*@ . cos® 0
dae sin 6 sin 6
Now y = sin 0

d—y =cos0

dae

Now divide eq (2) by (1)

dy (cos6) :ltane

dx . cos’0) a
sin O

:d—yzltane
dx a
2
LZ:lseCZS@
dx* a dx
y 2, SINO
——y=—sec p
dx* a acos 0
1
d’y 1Y, A2
{dxzje”:a(ﬁ) ; [ 1 jz
- oL
) V2
:%ZX\/—:Z\/ZE
a a
Given,

f(x) = 2x% — 15x% + 36x +1

defined on the closed interval [1, 5]
Differentiate f(x) with respect to x:

Hence proved

[
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y=sinb

(1)

- (2)

Subsitute @}
dx

34.

f'(x)
Put f(x) = 0 to find critical points:

6x> — 30x + 36 = 0

or, x—=2)(x—3)=0

So, the critical points are x = 2 and x = 3.

Now, evaluate f(x) at Critical Points and Endpoints
Atx =1

F(1)=2(1)° —15(1)* +36(1) + 1
=2-154+36+1=24

Atx =2

£(2)=2(2)° ~15(2)" +36(2) +1

= i(zﬁ —15x% +36x + 1) =6x% —30x +36
dx

=2(8)—15(4)+36(2)+1=16—60+72+1=29
Atx=3:

f(3)=2(3)
=2(27)-15(9)+36(3)+1=54—135+108 +1=28

> G588 1 36(3) + 1

Atx =b5:

£(5)=2(5)° —15(5)* +36(5) +1
=2(125)—15(25) +36(5) +1
=250 —375+180 +1=56

The highest value is 56 at x = 5, so absolute maximum

is f(5) = 56.
The lowest value is 24 at x = 1, so absolute minimum
is f(1) = 24.

Absolute Maximum: f(5) = 56
Absolute Minimum: f(1) = 24

. . x y—-1 z-2
G 1 D), =t
(a) Given line (/) 1 7 3
A(1,6,3)
M: !
LA

Direction ration of lis (1, 2, 3)
Direction ration of AMis (1 -1, 24 -5, 3% -1)

Here, AM 11

ayay, + biby + 6, =0
(A -1)+2(2+-5)+3(31-1)=0

=>A-1+41-10+91-3=0
14r=14=>r=1

M is the mid point of AA
A=(1,6,3),A" = (x;, ¥, ), M= (1,3,5)
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1:x1+1,y1+6:3’zl+3:5
2 2 2
x=Ly;=0,z,=7
Now eq. of line AA'is
X=X _Y~Y _27&
X=X Ya—Yi Z—2
x-1 y-0 z-7
0 6 —4
OR

(b) The given line equation is:

x+5 y+3 z—-6
1 4 -9

From this, the parametric coordinates of any point P

on the line are:

x=-5+ty=-3+4,z=6-9t

The distance between P(x, y, z) and Q(2, 4, —1) is

given by:

Jr—2 4 (y—af +(z+1)7 =7.

t

Substituting x,y,z:
JE5t—2 (-3 at—a)f +(6-9t+1) =7.

\/(—7 1) (=74t (79 =7.

JE=7) + (4t =7 4 (79 =7.
Squaring both sides:
(t=7) + (4t =7)* +(7 - 9t)* = 49.
(2 — 14t +49) + (16t> — 56t + 49
+ (817 — 126t + 49) = 49.

t? — 14t + 49 + 16> — 56t + 49 + 81>
~ 126t +49 = 49.
(1416 +81)#* +(—14 — 56 — 126)¢
+(49+49+49) = 49.

9812 — 196t + 147 = 49.
98> — 196t + 98 = 0.

P-2t+1=0
t—1?=0.
t=1

Substituting ¢ = 1 in parametric equations:
x=-5+1=—4,y=-3+4(1)=1,2=6-9(1)=-3.

So, the required point is:

P(-4,1, -3).

Equation of Line Joining P(—4, 1, —3) and Q(2,4, —1)
Direction ratios:
(2—(-4),4-1,-1-(-3))=(6,3,2).

Equation of the required line:
x+4 y—-1 z+3
6 3 2

35.

This is the required equation of the line joining P
and Q.
Let,
x be the number of students in the Sports club.
y be the number of students in the Music club.
z be the number of students in the Drama club.
From the given conditions:
Sports club = Music + Drama

xX=y+z
x—y—-z=0
Music club = 20 + Half of Sports club
x
y=3 +20
x—2y=-40
Total students = 180
x+y+z=180
Thus, the system of equations is:
x—y—z=0
x—2y =40
x+y+z=180
The system of equations can be written as:
1 -1 —1jx 0
1 -2 0|y|=|-40
1 1 1)z |180
We solve for X:
AX =B
where,
IS il x 0
A=|1 -2 0|, X=|y|,B=|-40
1 1 1 z 180
Now, solving for X:
X=A"B
1 -1 -1
det(A)=[|1 -2 0
1 1 1

Expanding along the first row:
=1((=2)(1) = (0)(1)) + 1((1)(1) - (0)(1))
~1(1)(1)~(-2)(1))

=(-2) +1-(1+2)

=-2+1-3=-4

Since det(A) # 0, the system has a unique solution.
The cofactor of an element 4;; is given by:

Cj = (1M,

where Mj; is the minor

Cu=(-"| [ =02 1-01)=-2
Cpp =(-1)"" 1 (1) =(-1)’(1-1-0-1)=-1
Co=(-1 | (0t L1-(-2)-1)=3




36.
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Co= (P11 1P 111y =0
Co= (1P (0t - (nn)=2
Ca=(1P) =0 (=2
Ca=()"[ = (D (1:0-(1) () =2
Co=(12 = (rf o (-101)= 1
Co-( [ o) a)-a

Form the Cofactor Matrix

-2 -1 3
C=l0 2 -2
-2 -1 -1
Thus, the adjoint (adjugate) of A is:
-2 0 -2
adj(A)=C"=|-1 2 -1
3 -2 -1
The inverse of A is given by:
_1 1 .
= -Adj(A
det(A) i(4)

Computing the adjugate matrix and inverse, then
multiplying with B, we obtain:

90
X =25

65

Thus, the number of students in each club is:
Sports Club: x = 90

Music Club: y = 25

Drama Club: z = 665

SECTION E

(i) The total boundary material consists of:
Two lengths (2x)
Three widths (3y) (since the partition is parallel to
the width)
Thus, the boundary equation is:
2x + 3y = 300
Solving for y in terms of x:
300 —2x
-3

(ii) The area of the rectangle is:

A=x-y

Substituting y from the boundary equation:
300—2

Afx) =30 =2) 5 )

(iii)

(b

37.

~

300x — 2x2
Al =5

A(x)=100x — %xz

(a) To find the critical points, differentiate A(x):
d—A:100—éx (i)
dx 3

Put A =0 to find critical points:
100 — éx =0
3

éx:100
3

‘e 100x3 _
4
Now, find y:
~300—-2(75)
==
~300—150 150 _
- =
On differentiating eq. (i), we get
d’A 4

dx? 3

75

50

: d*A . \
Since 7<O, the function has a maximum at

x =75

Thus, the maximum area is:
A =xy =75 x50

= 3750 sq. m
OR
Applying First Derivative Test:
A'(x)= 3003’ Ax [From (ii)]

Put A' (x)=0, to get x=75

For x<75, A' (x)>0 (increasing).

For x>75, A' (x)<0 (decreasing).

Change in sign from positive to negative at x=75
confirms A is maximum.

Thus, the maximum area the company can enclose
is:

A=x X y =175 x 50 = 3750 square meters

[Since, y= 300 - 2x

]

A relation R on a set A = {1, 2, 3} has the following
properties:

Reflexive: R contains all pairs (g, a) for alla € A.
Symmetric: If (g, b) € R, then (b, a) € R.

Transitive: If (g, b) € R and (b, c) then (g, ¢) € R.
Relation R; = {(2, 3), (3, 2)}

Is not reflexive (does not contain (1, 1), (2, 2),
or (3, 3))

Is symmetric (since (2, 3) and (3, 2) both exist)
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Is not transitive (since (2, 3) and (3, 2) exist, but (2, 2)
is missing)

Conclusion: Symmetric but neither reflexive nor
transitive.

Relation R, = {(1, 2), (1, 3), (3, 2)}

This is not reflexive (missing (1, 1), (2, 2), (3, 3))

This is not symmetric (contains (1, 2) but not (2, 1),
etc.)

This is not transitive (contains (1, 2) and (1, 3) but not
2,3)

Conclusion: Not reflexive, not symmetric, not
transitive.

Relation R; = {(1,2), (2, 1), (1, 1)}

Not reflexive (as R missing (2, 2), (3, 3))

Symmetric (as R contains (1, 2) and (2, 1))
Nottransitive (asR contains(1,2)and (2,1), butmissing
(2, 2)), ie.,partial case, but does not complete
transitivity for all elements.

Conclusion: Symmetric but neither reflexive nor
transitive.

Relation R, = {(1, 1), (1, 2), (3, 3), (2, 2)}

Reflexive (as R contains (1, 1), (2, 2), (3, 3))

Not symmetric (as R contains (1, 2) but not (2, 1))
Transitive (since (1, 2) exists and no other required
condition is violated)

Conclusion: Reflexive and transitive but not
symmetric.

Relation Ry = {(1, 1), (1, 2), (3, 3), (2, 2) (2, 1), (2, 3),
(3,2)}

Reflexive (as R contains (1, 1), (2, 2), (3, 3))
Symmetric (as R contains (1, 2) and (2, 1), (2, 3) and
(3,2)

Not transitive (as R contains (1, 2) and (2, 3) but not
1,3))

Conclusion: Reflexive and symmetric but not
transitive.

(i) R, is the relation reflexive, transitive but not

symmetric.

(i) R; is the relation which is reflexive and symmetric

but not transitive.

(iii) (a) R; and R; are the relations which are symmetric

but neither reflexive nor transitive.
OR

(b) To make R, an equivalence relation, it must be

reflexive, symmetric, and transitive.
Reflexivity: Add (1, 1), (2, 2), 3, 3).
Symmetry: Add (2, 1), (3, 1) and (2, 3).

Delhi Set-2

SECTION A

2. Option (B) is correct.

Explanation: Enﬁbﬂzl’;:i
az bZ CZ
. 1 4 9
ie, ==—==
2 -8
2.1
A 2
A=18

38.

(@

&

Transitivity: Ensure (1, 2), (2, 3) implies (1, 3) (which
is already present).

Thus, the required pairs to be added are:
1,1),22),63),21,61)23)

Let:

A; be the event that a customer takes a fixed rate loan.
A, be the event that a customer takes a floating rate
loan.

Az be the event that a customer takes a variable rate
loan.

From the given data:
P(A;)=0.10, P(A,)=0.20, P(A;) = 0.70

Define D as the event that a customer defaults on
loan repayment.

Given conditional probabilities:
P(DIA;)=0.05,P(DIA,)=0.03, P(D|A;)=0.01

Using the Total Probability Theorem:

Probability that a customer defaults on loan
repayment,
P(D)=P(DIA;)P(A;)+P(DIA,)P(A,)

+P(D1 A;)P(A;)

Substituting values:
P(D)=(0.05x0.10) +(0.03 x 0.20) +(0.01 x 0.70)

= 0.005 + 0.006 + 0.007 = 0.018
Thus, the probability that a customer defaults on
loan repayment is 0.018 or 1.8%.

(ii) Applying Bayes” Theorem:

Probability that a customer after availing the loan,
defaults on loan repayment availed the loan at a
variable rate of interest,

P(D14;)P(4;)

P(A; D)=
(aq10) =22

Substituting values:

P(A, D)= (0.01x0.70)
0.018

_0.007

0018

~0.0389

Thus, the probability that the customer availed
the loan at a variable rate of interest given that he
defaulted is 0.389 or 38.9%.

65/1/2
. Option (A) is correct.
Explanation:
1-2sinx 1 2sinx
——dx= dx — dx
I cos® x -[cosz x I cos® x

= Iseczx dx — JZsecx tanx dx

=tanx — 2secx + C

. Option (B) is correct.

Explanation:
Givenn =3, |A| =9
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SECTION C
19471 = 9 [AT1| =9 x L —9x L _ g7
|A] 9 27.
[Since, det (kA)=k" det(A)]
9. Option (C) is correct. HH ,(‘0‘ é 5
Explanation: N e
Orderof A=mxn St
Order of AT = nxm i | A(14566
A'B and BAT are defined i 0 X H
= Orderof B=mxmn : Z
12. Option (B) is correct. i
Explanation:
dy T+y Eces} /
;+y:7 (01 /3)/ H EHen
x x i SRy EolE
y 1.y ‘
+ = — 4 = 5 = B
dx Y X X ::::.}" 0 ”l” i ) i //
it << XID(66,114)
dl+y—y :1 7”7171 |:')( :,jljz!\i\‘r
dx X ox el = 7
(50K (80:0)H
., f1-1).1 !
dx X)X 1020 S0 a0 0000 SO
The given differential equation is lineas i G S )
LF. = /v ® "
. Corner points Z = 20x + 30y
_J (-3 A (14, 66) 2260
— e:(—logx B (14, 24) 1000
e C (29, 14) 1000
e"s* D (66, 14) 1740
- e Maximum value of Z = 2260 at (14, 66)
X ] dA 2
. . 28. Given, =48 cm*/s
13. Option (D) is correct. dt
ExplaAnutlion: Let, I be length and b be breadth of rectangle.
a;=j—2 ATQ,l=1? f
Gy = 2 — 2= 0= (A) and (B) are false Whenb =45 cm:1> l =3 4.5 =20.25cm
a3tay=0B-2)+(1-6=1-5=-4 Area, A=1b =Ix[2=]?
= (C) is false dA 3 dl
Ap=3—-4=-1 PR RN
ayp=2-6=—-4 3 i
= dy3 > az = (D) is true 48 = 5 x~/20.25 x i
SECTION B 3 i
22. f(x) =x* —2ax + b 48:E><4.5><E
f'(x) =2x — 2a
Since f(x) is increasing in (0, ), f'(x) > 0 dl_ 48x2
= 2x —2a >0 dt 3x45
= —2a > — 2x 64
= a<x = 9 cmy/s
= a e (—,0) 5
N I A 7 30 @) [T dx
24. sin” | sin— |=sin" |sin| 7 — — (sinx + Cosx)
5 5
2. il
a2z - J' w dx
=sin” | sin= (sinx + cosx)
2z :I(Cosx+sinx) (Cosx:-sinx) "
5 (sinx + cosx)
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cosx —sinx
_[osxzsin g,

sinx + cosx

= log |sinx + cosx| + C

J];c'((j:)) dx =log ‘f(x)‘ +C

OR

(b) Let]= [225nX+3c0sx o (1)

0 sinx +cosx

Using the property J.f(x) dx = Jf(a - x) dx
0 0

. (T T
5sin| ——x |+3cos| ——x
2 2
dx
. T Y
sin| ——x |+cos| = —x
(2 ) (2 j

T
I_J2-5cosx+3sinx
0

—~
]
O 13 | A

——dx )
COSX + SInXx

3
( J8s1nx+8cosx dx
0

sinXx + COSx

T

2 sinx + cosx
=8.|'7

0

- dx
sinx + cosx
3
=8 [1dx
0
=8[x]
A5
2
2] =4rn
I=n
SECTION D
,1_ 2
32. (a) Letu =tan™ {x]
X
\J1-cos0
=tan™ [$] Putting x = cos0
cos0
et [ sin 6]
cos6
tan~! (tan ) = 6 = cos ™ x
d—u d (cos x) ! 1
dx dx ~(1)

Letv = cos™ (Zx 1- xz) Putting x = cos 0

=cos™ (Zcose {1 - cos® 9)

= cos™! (2 cos 6 sin 0)
= cos ™! (sin 20)

ol 2]

=Z_ 20
2
=—-2c0s X
dv -2
dx  [1-x*
-1
1-x°
From (1) and (2), )
1-x°
o
2
OR

’ 2
tanx X +1

(b) Given, y =x

N

X +1

2

tanx

Letu = x*¥and v=

Ly=u+tvo
Y
dx dx dx
Now u = x'm

Taking log on both sides

log u = log x™™

log u = tanx log x
Differentiating both sides w.r .t x
1du tanx
ude  x

du [ta x j
—=u +sec’ x logx
dx X

AU s (tan
au_ .

+sec” x logx

+sec’x logx]

dx X
2
1
and v= Bl
2
dv 2x B x

dx 2w+l 2P 41
Substituting (2) and (3) in (1)

dl — xtanx (tan
dx x

= +sec’x long

x
24/x* +1

)

(1)

(2

- (3)
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2.

11.

SECTION A

Option (A) is correct.
Explanation: Required unit vector is :

G_})XG+}):E§
NG

=k

. Option (C) is correct.

Explanation: Apply integration by parts

1
Letu =¢"and dv = 2
(1+x)

1
Then,du =¢" andv = ———
1+x

Applying the integration by parts formula:

X

j ¢ dx =| —-& 1—}— ¢ dx
(1+x) T+x], o 1+x

0
= [ -1+
e

=oa-—-1
2

. Option (B) is correct.

Explanation: Given,
x+y 3y | | 9 4dx+y
3x  x+3| |x+6 y
On comparing corresponding elements of matrices,
we get

x+y=9 . (1)
3x=x+6
x=3
Andx +3 =y
y=3+3=6

The, x-y=3-6=-3

. Option (A) is correct.

Explanation: P(M) = 0.6, P(N) = 0.2and
PMANN) =025,
Now, P(M U N) = P(M) + P(N) — P(M n N)
= 06+02-05=0.3
P(M'NN')
P(N')
_P(MUNY))
~ 1-P(N)

_1-PMvN)
1-P(N)

~1-03 07 7
~1-02 08 8
Option (A & D) is correct.
Explanation: A is true.
If |A|#0, then A is invertible.
The system has a unique solution given by:

[P(M'/N') =

13.

22,

24.

26.
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X=A"B

The system is consistent (has a unique solution).

Bis false.

Because if (adj A)B=0, the system is consistent (has
infinitely many solutions).

Cis false.

Because if |A|#0, the system has a unique solution,
meaning it is consistent.

D is true.

If |A| =0, then A is not invertible.

The system may be:

Consistent with infinitely many solutions if (adj A)
B=0.

Inconsistent (no solution) if (adj A) B=0.

Thus, may or may not be consistent if |A|=0 and
(adj A)B=0.

Option (C) is correct.

Explanation: In the given differential equation, the
highest order derivative is 2 and its degree is 1.

SECTION B
Given, f(x)= NG) sin x— cos x—2ax + b
Then, f(x)= NE) cos x + sinx —2a

f'(x)= 2{[\/25] CosX + (%J sin x} —2a
f'(x) = ZKSin gj Ccosx + [cosgj sin x} —2a
fl(x)= Z[Sin(g + xj - a}

If a>1, then for all real values of x , f (x)<0.
2tan 'x+sin™ [Z—XZJ=4\/§
1+x

Since,

sin’l( 2x - j =2tan'x
1+x

Then,2tan' x + 2tan 'x = 43

d4tan'x =43
tan!'x = \/5
tan™! x = tan™1(60°)
x = 60°
SECTION C
Given constraints are :
2x +3y<6
3x-2y<6
y<1
xy=0

For the graph of 2x + 3y < 6, draw the graph of
2x+3y =6

X

y
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Putting origin in the equation, we get:
2x0+3x0=<6,s0(0,0) satisfy this constraint.
Hence, feasible region lie towards origin side of line.
For graph of 3x — 2y < 6.

We will draw the line graph of 3x -2y = 6

x 0 2
Y -3 0
Putting origin in the equation, we get:
3x0-2x0=<6,s0(0,0) satisfy this constraint.
Hence, feasible region lies towards origin side of
line.

For graphof y < 1

We draw the graph of line y = 1, which is parallel
to x—axis and meet y—axis at 1. Putting origin in
the equation, we get: 0 = 1 = feasible region lies
towards origin side of y = 1.

Also, x = 0, y = 0 says feasible region is in first
quadrant.

The required graph is

Here, feasible region is bounded
Therefore, OABCDO is the required feasible region,

3
having corner point O(0, 0), A(0, 1), B (E,lj,

c [30 6),1)(2,0).

Therefore, Z is maximum when x = % and

y= % . The maximum value of Z is 22.6

2x -1
D) (x+2)(x=3)"

27. Let, I = |

Rewrite the fraction wusing partial-fraction
decomposition
Then,

2x -1 A B C

(-D(x+2)(x-3) x-1 x+2 x-3

Then, 2x -1 = A(x + 2)(x —3) + B(x - 1)(x - 3)

+C(x-1)(x +2)
Put x = 3, then 5 = 10C

o
2

Put x = -2, then -5 = 15B

y_ A

3

Purx=1,then1 = -6A

BN

Therefore,

(2x-1) -1 -1 1

= + +
(x=D(x+2)(x-3) 6(x-1) 3(x+2) 2(x-3)

Now on integrating,

{ 1 1 1 }d
I:J— = 3 x
6(x—1) 3(x+2) 2(x-3)

I:%-ln(|x—l|)—%-ln(|x+2|)+%-ln(|x—3|)

OR
(b) Let I=[ (|x~1]+|x~2[+|x~5|}x

Letf(x)=|x-1] + | x-2| + | x=5|

We have three critical points x = 1,2, 5

When 0=x <1

Whenl<x<2

When2<x<5
f(x)=—-(x-1)=(x-2)—(x-5),if0 <x <1
flx) =(x-1)-(x-2)-(x=-5),if I=sx<2
fx)=(x-1) +(x-2)-(x-5),if 2=x=<5

Therefore, f(x) = -3x + 8,if 0= x < 1

13'13
Corner points Z=8x+9%
0(0,0) 0
A(0,1) 9
21
3
1
2 (3)
22.6
30 6
(%)
1313
D (2,0) 16

fx) =-x+6ifl<x<2
flx) =x+2,if2<x<5

I=[8-30)dv+[ (6-x)dr +] (x+2)dx
= [stxz}l +[6x xz} +{xz+2x}a

20 |, 2] 2 )

3 1 25
_(S—ZJ{(lz-m—[é—zﬂ +K2+1oj—(2+4)}

=E+ 10—E +£—6
2 2 2



28.

33.

13 11 45
=44+ ——-—+—

2 2 2
:4+£

2
=4+ 235=275

Let V be the volume of the sphere and r be its radius
at time £.

The volume of a sphere is given by: V = %m’S ...(0)

The surface area of a sphere is given by: A = 4nr?
..(ii)

According to the question, the rate of decrease of
volume is proportional to the surface area.

—2—‘: = kA, where k is a positive constant of
proportionality
On differentiating we get
dl = 4 7372 ﬂ

dt 3 dt

av .
Put the values of rr and A in Eq. (iii), we get
A7’ dr_ k(4mr2)
dt
dr
dt
This means the radius decreases at a constant rate k.
SECTION D

Let1=.[sin’1/ X iy
a+x

Outside Delhi Set-1

1.

SECTION A
Option (B) is correct.

. I - = ab
Explanation: Projection of vector a on vector b is W

. Option (D) is correct.

Explanation: Given, function is: f(x) = x* - 4x+6
Then, f(x) = 2x -4
For function to be increasing, f(x) 2 0
2x—4>0
2x >4
x 22
Then, function is increasing in the interval [2, o)

. Option (D) is correct.

Explanation: Given, f (22 — x) = f(x)
Let, I :fo(x) = ij(x)dx
0
Using adoditive property,
I= _If(x)dx + Tf(x)dx

Oswaal CBSE Question Bank Chapterwise & Topicwise, MATHEMATICS, Class-12

Putting x =atan’0 = tanf= \/E
a

= dx = a(2tan 0)sec’ 040

2
o= J‘sin’1 M(Zu tan Osec” 0)d0
a+atan’0

., [tan®©
= Ism 5
sec” 0

= Zaj. sin”'(sin @) tan Osec” 040

(2atan@sec® 0)d0

= ZaJ.Gtan 0sec’ 0d0

[Considering 0 as first function and tan 0 sec’d as
second function]

2 2
.'.I:Za{etan 6_Itan Ode}

2 2
2 a[etanz 0 [(sec’0- 1)de]
2 u[etanz 0—tan6+ GJ +C

=a[0(1+tan’0) — tan |+ C

= L{tan'l (%J[l + gj —://,i} +C

_[xra (Vi) 5],
—1{ z tan [ﬁ] \/E} C

=(x+a)tan (\/\/E] —ax+C
a

65/2/1

2a
Consider the integral J f(x)dx

Let x = 2a— ¢, then dx = —dt
Whenx=g,t=aandx=24,t=0

Therefore, ff(x)dx = *J‘f(zﬂ —t)dx

f(2a—t)dx

S t—

= jf(Zu—x)dx
We have f(2a - x) = f (x)

Therefore, I:Tf(x)dx+if(x)dx

= ij(x)dx
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4. Option (D) is correct. Explanation: A matrix that is both symmetric and
1 12 4y skew, symmetric is a zero matrix or null matrix.
Explanation: A=|6x 5 2x 9. Option (C) is correct.
8x 4 6 Explanation: The Cartesian equation of the line
o o passing through the point (x, y, z,) and parallel to
Matrix A is symmetric, if the vector ai +bj + ck is:
A=A X-x, Y-y, z-z
1 6x 8x L= L=—1
a b c
JA'=[12 5 4

n=4y1=-3,z,=7

4y 2x 6 a=3b=1c=2

1 12 4y 1 6x 8x Then,x_4:y+3:Z_7:t
Then, |6x 5 2x|=|12 5 4 3 1 2

8x 4 6| |4y 2x 6 x =3t +4
Then, 6x = 12 y=i-3
- =2 z=2t+7
And 8y = 4 10. Option (B) is correct.

K Explanation: Given, 4AB + 3(AB + BA) — 4BA
=— 4 = 4AB + 3AB + 3BA - 4BA
=7AB - BA
5 O th * yB_ ,2 x 2 +t4 =8 11. Option (C) is correct.
- Option (B) is correct. T Explanation: Radius of tank, r = 10 cm

Explanation: The range of y = sin”'x is [_E'E} % —100% cm®/s

when domain is [-1, 1] Let, the height of tank be ‘%’ cm

If -1 < x <0, then the range of y = sin"'x is: [—E,O} v =nr’h
2 co s nr? 2l
6. Option (B) is correct. dr 4t
Explanation: The angle with x-axis, o = %E 1007 = tx10% x dn
The angle with y-axis, :g % =1cm/s
The angle; with Z'é;XiS/ Y= g 12. Option (D) is correct.
Now, cos“a + cos™B + cos™y =1 Explanation: w :M:l
0?37 |+ cos?[ E |+ cos?0 =1 . = pe
4 3 o is the angle between P and 4.
- -2
(2 {2 e ol
—= | +| = | +cos"0 =1 wy . . _
V2 2 p +‘q‘ +2p-g=1
= 1+1+C0529 =1 2+ 2cosa=1
cos o= _?1
3 e
= Z+ cos” 0 =1 .
a=22
1 3
= cosb= + 2 13. Option (C) is correct.
Explanation: Given, line is x = 1 +5u, y =5 + p,
Then, g=" z=-6-3p
3 Then M_xfl M_y+5 H_z+6
7. Option (D) is correct. ’ 57 1’ -3
Explanation: Given, P(E) > 0 and P(F) # 1 Then, line passes through the point (1, -5, —6)
o P(Eﬁ?) 14. Option (B) is correct.
P(E | F ) =———" Explanation: Set A is continuous function and set B
p (F ) is a differentiable function.
1-P(EUF) If a function is differentiable at a point, then it must
=7 also be continuous at point. A continuous function
p (F ) does not necessarily have to be differentiable.

8. Option (C) is correct. 15. Option (D) is correct.



Explanation: Curveis, y = x*
Then, area bounded by the curve

Jxdy= [y dy

16. Option (C) is correct.

Explanation: By property of objective function
17. Option (B) is correct.

Explanation: RHS = (A - B) (A + B)

=A’+ AB-BA-B?

This will become equal to LHS only when

AB = BA
18. Option (B) is correct.

Explanation: Given, —(—yj =0
dx\ dx

o]
dx

Then, order, p = 2 and degree g=1
Sum of order and degree
Then,p-g=2-1=1
19. Option (D) is correct.
300
=|0 5 0 |isadiagonal
0 0 2

matrix, but not a scalar matrix because its diagonal
elements are not equal.
The definition of scalar matrix given in reason is
correct.

20. Option (D) is correct.
Explanation: No, not every point in the feasible
region of an LPP is called an optimal solution.
The reason is infact true.

SECTION B

21. (a) If a vector @ makes equal angles with all three
axes,i.e,a=pf =y
3cos® o = 1

Explanation: In assertion, A

coso = +—

\/_

Now, components in each direction are equal.
Let r—a1+a]+ak

|- =
[3al|=5+3

=a==5
r=5i+5]+5k
or -5 —5j -5k

OR
(b) Let, OP =a, OQ Band OR =r, when Ois the origin.
Then, QP =o.—B and QR =7 -

Give, QR = EQp

r-p=3(a-p)
r—[3+( -B)

Oswaal CBSE Question Bank Chapterwise & Topicwise, MATHEMATICS, Class-12

=—Q——
2 2I3

- 3 1
Hence , the position vector of point R is 7 = 5% EB

n/4
22, Let] = I V1 + sin 2xdx
0

n/4
f Jsin? x + cos? x + 2sin x cos x..dx
0

n/4

. 2
(sinx +cosx) .dx
0

n/4
I (sinx + cosx).dx
0

= [—Cosx +sin x]::/4

= |sinZ—cos™ —(sin0—cos0)
4 4

1 1
()
=1

23. We have, f(x) = sinx —ax +b,

f(x) =cosx—a

For function to be increasing,
fx)=0

cosx—a=0

Since, cos x € [ -1, 1]

sa<-1

=a € (oo, 1]

Hence, the value of a is (-, —1).

24, 00=(x—2)a+b and B=(3+2x)a—2b vector o and B
collinear, if there exists a scalar A such that :
o=AB
“(x=2)a+b=1[(3+2x)a-2b]

= (x-2)a+b=1(3+2x)a—21b

For a, x-2 = A (3+ 2x) ..()
For b 1=-22
.
2

1
Put ) = -5 in Eq. (i)

(x—2)=—%(2x+3)

= 2x—4 =-2x-3
= 4x =4-3
= 4x =1

1
- X =—

4

1

Hence, the value of x is 1

25. (a) Given, x = ¢ ¥

x
Then, logx = —

y
= ylogx =x

On differentiating both sides, we get
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(b) Given f(x) = {

26.

= logx—-=1-

=
|
<

x:xlogx

OR
-3<x<-2
—2<x<0

2x -3
x+1

Since, polynomial functions are continuous and
differentiable at everywhere . So, f(x) is differentiable
on

x € [-3,-2]and x € (-2, 0]

We will check the differentiability at x= -2

lim £ (8 =2
x=(-2)

(LHD atx = -2) =

= lim
x> xX+2
- 2x+4 2
x>-2" X +2
. x+1)—(-1 2
(RHD atx = -2) = hm( )-(1) lim *7 2 -1
x>-2" x+2 > X +2

Since, LHD atx = -22RHD atx = -2
So, f(x) is not differentiable at x = -2

SECTION C
(a) Given, differential equation is :
2(y+3)— xyd—y =0
dx
dy
2(y +3) = xy—2
= y+3) =y
- dy _ 2(y+3)
dx xy
N Y gy 2
y+3 x
- (y +3- 3) dy = %
y+3 x

3 2dx
1-——|dy=—-
= { y+3}y 52

On integrating both sides, we get
3 dx

= y-3[log(y + 3)] =2logx +C

Put y(1)=-2
= —2-3log (1) =2logl1 +C
= -2=C

= =-2

= y-3log(y +3) =2logx-2

is the particular solution of the differential equation

OR
dy N
b) (1+x*)=L+2xy =4
(b) ( X )dx xy =4x
- dy . 2x _4x?
i 112 ) 1+ 2
This is a linear d.e. of first order of the form :
dy
— 4+ =
ix py=0Q
These, LF = ejpdx

27.

28.

I[liiz jdx

=e
& elog(1+x2) =1 +x2

The required solution is,
y(.E) = jQ(I.F-)dx+c
4x? )
y (143 ~ J(—l+xzj(1+x )+C
= J4x2 +C

. y(ie2) -2

We know that a number is a factor as well as multiple
of itself .
Since, ‘n” will be a multiple of n for any natural
number, hence (1, n) will be a subset of the relation .
This makes the relation reflexive.
If m is a multiple of 1, then 7 is not a multiple of m.
m R n — n R m is not true . Thus, the relation is not
symmetric.
Now, m is a multiple of 1, n is a multiple of p. Then m
is a multiple of p.
Thus, the relation is transitive .
Hence, the given relation is reflexive and transitive
but not symmetric.
Minimise, Z = x - 5y
Subject to constraints
x-y=0

x+2y =2
x=3,y<4,y=0
convert the in equations to equations then plot them
on graph.

x-y=0
X 1 2
y |1 2
—x +2y =2
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A OV

The corner points of flexible region are

A [33 B (3,3), C (4,4) and D (6,4)

corner points | Z = x -5y
5 19
= -—=-95
A (3, 2] B
B (3, 3) -12
C@4,4 -16
D (6, 4) -14

Therefore, the minimum value of Z is —16 at point C
4, 4).

2

1

29. (a) Given, vy = lo Jx +—
iy - {5+

&

On differentiating both sides, we get

y1=210g[\/;+ !

Jx
_2x 1 (1_1)
(x+1) 2Jx x
_ 1 ><(x—l)
x+1 x
-1
T Y Tia

On differentiating both sides, we get

(x+1)(1)—(x-1)-1

ht+xyp= (X+1)2
x+1-x+1
= it xy,= W

=x (x +1)2y2 + (x + 1)2y1 =2
Hence, Proved
OR

(b) Given x\/1+y +yv1+x=0

e xJl+y=—yvl+x

Squaring on both sides, we get

= x2(1+y)=y2(1+x)
= 2+ xzy =y2 +xy2
= xz_yz N xyz—xzy
= (x-y)x +y) = xy(y —x)
= x+y =-—xy
= 1+xy=-x
__x
y 1+x

Differentiating on both sides w.r.t. x,we get
d d

I+x)—x—x—(1+x

(1+2) L x L 143)

dl: dx
dx (1+ x)2
_ (1+x)-x -1
(1+x)"  (1+x)
dy -1
- 2
dx (1 tx ) Hence, Proved
30. (a) Let p(1) = p(3) = p(4) =3P(5) =p6)=x
We are given that p(2) = 0
3 1(7 7
LBxt L=l x=—| ==
M TE 5(10) 50
Let x be the r.v representing the number of times,
the number 2 appears when the die is thrown twice,
x can take value 0, 1, 2.
3
Here, p(X) = —
ere, p(X) 10
P(X)=1- 3_7
10 10
X 0 1 2
7 7 49|37 7 3 423 3 9
P() |[-oXoe = | X b X = | X — = ——
10 10 100(10 10 10 10 100{10 10 100

EX) = 2x;p(x = x)
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= 0><£+1><£+2><i
100 100 100

42 18 _60 _3
=00 100 100 5

OR
(b) Event A = {(x,y):x +y =9}

Event B = {(x, y): x # 3}
When two dice are thrown, there is a total of 36
outcomes.

A=1{(306),4)5),(5,4),(6,3)}
n(A) =4

B=1{(1,1)(1,2) (1 3)(14) (15 16 @21) (22
(2,3)(2,4) (2,5 (2, 6) 4 1) (4, 2) (4, 3) & 5) (2,6)
(5,1)(5,2)(53)(5,4) (55)(56) (6,1) (6,2) (6,3) (6,4)
(6,5) (6,6)}

=06

n(B) = 30
n(ANB) = 3
4 30_10_5
PR = 36= 5 =3 1276
3 1
P(AF\B)— ? = E
15 5
P(A).PB) = 5 2=
P(AMB) = — # P(A) - P(B)

So, A and B are not independent.

31. Let e /““dx
x\Nx—a
,[ (x+a) )-dx
- )
J‘ X+a
Jx?—g?

dx

1 a
=f*X7/ﬁdx+f;X7m
1
= dx+a dx
'[\/x Ix\/ -a
log‘x+ x*—a*|+— secl[ij
a
=log‘x+\/x2—a2’+sec’l(xj+C
a

SECTION D

32. Given, line is y = 5x +2, x-axis and ordinates x =-2

and x =2
The graph the equations can be ......
Y

Required area = _[ |5x + 2ldx + I |52 + 2Jdx +

2/5

I = jz (5x +2)dx

5x2 -2/5
I = {2 + Zx}

-2

[5(22/5) (—2/5)]—[5(_22)2+2(—2)J
(5(4;25) 451) [5(24)+4]
(535
=(§*§j‘(1°*4)
(3}

2 o i

5 5

=2
I, = j%(sx +2)dx

@+4]_(M,é]
2 5

=:14+% @+2 72
5 5 5 5

=20.8 sq.units
x+x+1

33. Letl = JW X

We will apply partial fraction decomposition



34.

tx+l A | Bx+C
(x+2)(x2+1) x+2 x*+1

(i)

Then,x*+ x +1= A + 1) +(Bx + C) (x + 2)

= x2*+x+1=A@*+1)+ Bx*+ 2Bx + Cx + 2C
=(A+B) ¥+ (2B+C)x+ (A+20)

A+B=1 ()

2B+C=1 ... (ii)
and A+2C=1 ... (iii)
From Eq. (i), B=1-A

Put the value of B in Eq. (ii), we get
= 21-A)+C=1

= 2-2A+C=1

= 2A+C=-1

Solving Eq. (iii) and (iv), we get A =% and C :%

X rx+1 _% (%)’”(%)

(x+2)(x2+1)_x+2Jr x*+1

3 Gl
(

x+2) x*+1 g

+

3r.1 dx+E

X 1 1
= dx +— dx
59x+2 5'[x2+1 51x2+1

= glog(x + 2)+%log(x2 +1)+%tan’1 x+C

(a) Equation of line 1:
x+1 y-1 z-9
2 1 -3
Equation of line 2:
x-3 y+15 z-9
2 -7 5
Shortest distance between the lines is
Here g, :—f+}'+9l€
a,=3i-15] + 9%k
w8, —a, = (31-15]+9k)~ (=i + ]+ k)

—4i-16]
ij ok

bixb,=2 1 -3]=(5-21)j-(10+6)j+(-14—2)k
2 £ 5

=-16i—16j - 16k
(a. —a,)-(B: xb2) =(4§-16}')-(—16§—16}'—161§)
= —64 + 256
=192
[b1xba| = |(-16)" +(-16)’ +(-16)° =16V3

d_ﬂ_ 192 _£:4J§units

T16v3 1643 V3

OR

(b) Linez:?:4§+2}'+212+x(2—}_12)
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Coordinates of point A (2,1,2)

Cartesian equation of the line is :

x-4 y-2 z-2 .
IR R = (Say) ...(1)

Then Point B is (A +4, -A+2, —A+2)

DRSof ABare (A +4 -2, - +2-1,-A + 2-2)

ie, A +2,-L+1,-2)

As given equation of line is perpendicular to A B

21 +2) +(-1D) A+ D)+ (1) (-A) =0

= At+2 = (-A+1)—(-1) =0
= A+2+A-1+2=0
= 3L+1=0
a=-L1
3
DRS of ABis[2 2 1
3'3°3
.. Equation of line AA” is
x-2 y-1 x-2
5/ 488 T
2
3(x-2) 3(y-1 ..
= (x5 ): (_1/4 ):3(x—2) ... (ii)

Coordinate of B =(A+4, -1 +2, -1 +2)
= —1+4,— s +2,— 2 +2
3 3 3
i
3'3'3
If A’ (o, B, y) is the image of A and B is the mid point
of line AA’

Now,
240 11 1+B_7 2+y 7
2 3 TRy 3
16 11
_3’B_3

16 11 8)

A’ (a, B, y)= (?,?,g

Equation af line AA'

;:(2{+}'+212)+[(136—2]5+(131‘1j}+(§_2j12)

?:(2{+}+21€)+(%{+§}+§1€)

="

W | o

Y=

-4 4 4 1 -1 1

. (@ Given, A=|-7 1 3 |B=|1 2 -2

5 -3 -1 2 1 3
-4 4 4|1 -1 1
Then, AB=|-7 1 3|1 -2 -2
5 -3 1|2 1 3

—4+4+8 4-8+4 —-4-8+12
=|-7+1+6 7-2+3 -7-2+9
5-3-2 -5+6-1 5+6-3
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Given equation is
x-y+z=4
x-2y-2z =9
2x+y+3z=1
1 -1 1
Here, B=|1 -2 2|, X=
2 1 3
BX =C
X =B'C

X = %AC (from (i))

X 4
y, C=19
z 1

. (4 4 474
= 3 -7 1 319
|5 -3 1|1
. [-16 +36 +4
= g =28 +9 +3
|20 27 -1
. [—24 3
= g —16 = —2
| -8 -1
nx=3,y=-2,andz=-1
OR
1 2 0
(b) Given,A=|-2 -1 -2
0 -1 1
\A\ =1-1-2)-2(2-0)+0
= 1(-3) -2(-2)
=-34+4=1=0
So, A™! will exist
Now, A™'= adjA|
’ 4]

Let a;; be the co-factors of the elements a;;in A = [a;]

then,

Ch=Cn"(1-2)=-3
Cp = (1) (2-0)=2
Ci3 = (-1)'?(2-0) =2
Cy = ()" 2-0=-2
Cp=(1?(1-0=1
Cy = (17 (-1-0)=1
Gy = (1) (4-0) = 4
Cyp = (-1 (2-0)=2
Cy = (-1*3 (-1+4)=3

adj. A ={

3 2 2T
21 1
4 2 3

-3 2 -4
=2 1 2
12 1 3|
o [-3 2 4
’1:@: 2 1 2
SRy
Given, equations are :
x-2y =10
2x-y-z=28
—2y + z =7 This is of form CX = D
1 2 0 x 10
Then,C=|2 -1 -1,X=|y|D=|8
0 2 1 z 7
Here, C=A"T
Now, CX =D
c'cx=cCc'D
¢ — &1D
X =[A"T'D
=[_A‘1]TD
x -3 2 2 10
= yl=—2 1 1|=|8
AR A 3 7
(30 +16 +14
=|1-20 +8 +7
|40 +16 +21
[0
=|-5
| -3

Hence,x =0,y = -5andz = -3
SECTION E
36. (i) S ={S;, S, S5, S4}
= {]1/]7,/]3}
Here, n(S) =4, n(J) =3
No . of relations = 2 n® * 70
— 2 4x3
— 212
(ii) A function is bijective, if it is both one-one and onto

P
]

Here, S, and S; have same images as J, . So, function
is not one-one
But function is onto.
So, the given function is not bijective.
(iii) (a) n(S) =4,n(J) =3
Since n(S)>n()),
no; of one-one functions from Sto] =0
OR
(b) For function to be reflexive ordered pairs to be
added are : {(S;, S1) (S5 Sy), (S5,53) (S, Su)}



So, the relation R; = {(S;, S1), (S1, S2), (52, S,), (Sy, S4)

(S5, S3) (S4 So)}

So, the relation is reflexive but not symmetric

Minimum number of ordered pairs to be added = 4
37. (i) (a) Amber = 60% market share, 20% electric cars

Bonzi = 30% market share, 10% electric cars

Comet = 10% market share, 5% electric cars

P(electric car) = ﬂx&+&x£+£xi
100 100 100 100 100 100

= 0.12 + 0.03 + 0.005

= 0155 = === 2L
1000 200

OR
(b) Amber = 60% market share, 80% petrol cars
Bonzi = 30% market share, 90% petrol cars
Comet = 10% market share, 95% petrol cars
P(petrol car)
= (0.60 x0.80) + (0.30 x0.90)+ (0.10 x0.95)
= 0.48 + 0.27 +0.095

— 0845 = o2 169
1000 200
. Comet | p(Comet N Electric)
(i) p( Electricj - p(Electric)
_0.05x0.10 5 1
© 0155 155 31

(iii) p(Amber or Bonzi|Electric) = [p(Electric| Amber or

Bonzi + p(Amber or Bozi| p(Electric)]
p(Amber or Bozi) = 0.60 + 0.30

=0.90
p(Electric| Amber) = 0.20
p(Electric|Boniz)= 0.10
p [ Electric| Amber or Bonzi]

[(0.60%0.20) +(0.30 x 0.10)]
- 0.90

0.12+0.03 0.15
090  0.90

Outside Delhi Set-2

SECTION A

1. Option (C) is correct
Explanation:
Given that,

i =2x% +4x) +k
b=7i—2]+xk

Let the angle between the vectors be 6
As the angle between the vectors is obtuse,
So,cos0 <0
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Required probability = 015
_ 015 150
0.155 155
_3
31

38. (i) Given f(x) = e*sin x
f(x) = e*sinx + e cos x
= e*(sin x + cos x)
For finding critical points, put f(x) =0
e*(sinx + cos x) =0
tanx = -1

3
Then, in the interval [0,7], the solution is x = f

For x e {0'%} e*(sin x + cos x) >0, so f(x) > 0 and
f(x) is increasing.

For x e [%ﬁ,n} e*(sin x + cos x) <0, f(x) < 0 and f(x)
is decreasing.

3
(ii) For finding the nature of the critical points at x = Zn

7

calculate f"(x).
f(x) = e¥(sin x + cos x) + e*(cos x — sin x)
=2ecosx

Now, f”(B—nj = Zes% Cos(s—n]
4 4
- 263% (_.\/_Ej

2
3w
=2 Ze /4

Since, f ”(%nj <0, the critical point at

3. .
x = == is a local maximum.
4

Atx=0,f0)=0
Atx=mx,f(nr)=0

. . 37
Hence, local maximum is at x = —

Point of inflexion areatx = 0and x = &t .

ib <0
14x*-8x+x <0
14x%-7x <0
7x(2x-1) <0

L

1
x < —
2

(On simplifying the inequality)
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11.

1
= x €0, -
©. )
The values of x for which the angle between the

1
given vectors is obtuse is [O,EJ.

Option (C) is correct
Explanation:

J' dx
sin®x-cos®x
J-(sm x+cos’x)

dx  {using sin*x+cos’x=1}
sm x-Cos*x

cos’x )
de
x-cos®x

( sm X
J

LSll’l X -COs XJ dx+J.LSll’l

=tanx—cotx+C

. Option (B) is correct

Explanation:

Given that,

P is skew-symmetric matrix of order 3
det(P) = a

We know that,

For a skew-symmetric matrix of odd order, such as
a 3 x 3 matrix, the determinant of P is always zero.

= det(P) = a =0
So, = (2025)°
=1

. Option (B) is correct

Explanation: Principal value of

. ,1( 4371:)
s COS——
5

2
10

Option (A) is correct

Explanation:

For given probability distribution,
X 0 1 2 3
PX) |p p 0.3 2p

SP(X) =1

=>PX=0+PX=1)+PX=2)+PX=3)=1
= p+p+03+2p=1
= 4p+03=1
= 4 =07

12.

22,

24.

7
= p = —
P~ 10
= _ 7
P~ 0

So, the value of p is 1 .
40

Option (B) is correct
Explanation:
Given that,

PO xPR =4i+8j -8k
Area (APQR)=%|@xﬁ|

Now,

| PGx PR |=\/(4)" +(8)" +(-8)?
| PO x PR |= /16 + 64 + 64

| PO x PR |= /144
| PO x PR |=12
So,

Area (APQR) = % X 12 = 6 sq units

SECTION - B

zzstpxd .

Let I =
0 sinx

Using the property of definite integrals,
_[0 f(x)dx = IO f(a—x)dx
So, substituting x—m — x in given integral.

e = sin(2p(7 - x))d
0 sin(z —x)

Using the identities:
sin(m—x)=sinx

sin(2p(z —x)) = —sin(2px)

- J~ —sin2px —sin2px |
0 sinx
I=-1
21 =0

I=0

Therefore, I”de =0

sinx
Given that,
p=2i-3j—k

q=—3i+4j+k

r=i+j+2k

Expressing 7 in the form of,

T—MHM
(21—3]—12)+u(—3§+4}+12)

f+}'+21§=k(2§—3}'—l§)+u(—3f+4}‘+l€)



On comparing the coefficients of both sides,

27.
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i+ ]+2k=(2%-3p)i +(-3h+4p) ]+ (-1 +p)k

2 -3u=1
-3A +4u =1
Atu=2

On simplifying Egs. (i), (ii) & (i),

We get,
A=-7andu=-5

SECTION C

(i)

e

i)

....(iif)

To prove: f: N=N defined as f(x) = ax+b (a,b € N) is

one—one but not onto.
Proof:

Given that,

f(x) =ax+b (a,bEN)

Case 1: f is injective(one—one)
A function is one—one (or injective) if for every pair
of distinct elements x;, x, € N, we have:

fa) = fl)) = % = x,

For the given function, f(x) = ax + b, assume that

f(x1) = flxy), so:

ax; +b=ax, +b

By subtracting b from both sides, we get:

axy = ax,
S>X =X,
Therefore, f(x;) = f(x,) = x

=x2

which shows that f

is one—one(injective).

Case2: f is not onto (surjective)

A function is onto (or surjective) if for every element
y € N, there exists an x € N such that:

fx)=y

Now, for the given function f(x) = ax + b,

Suppose for some y € N, we want to find an x such
that:

ax+b=y

On rearranging the equation:

ax=y->b

x=(y-b)a

Now, for x to be a natural number (i.e., x € N), the
expression (i — b)/a must be a positive integer.
However, there are values of y € N for which (y — b)/a
is not a natural number.

For example,

Fory=4,a=2andb =1, (1,2,4€N)
4-1
= u:EQN
2 2

This shows that there are some values of y for which
no x € N satisfies f(x) = y.

Therefore, f(x)=ax+b is not onto.

Hence proved.

28. From the given graph:

[axs
=

The corner points of the feasible region are labelled

as:

A(0, 30, B(15, 25), C(30, 10), D(35, 0),
E(0, 70) (not a part of the feasible region but present

on the graph)

Observing the graph, the feasible region is
constrained by the following lines:
Equation 1 (eql): Passing through points (30,10) and

(35,0).

Equation 2 (eq2): Passing through points (0,30) and

(30,10).

Equation 3 (eq3): Passing through points (0,30) and

(15,25).

Additionally, there are non—negativity constraints:

22 &+
O TORHESSH oY &l ). 2
FHA21r =18
F 3y =19 i
Tl A
x=0andy =0

Let the variables be x and y

Constraint from (eq1):

Equation of line passing through (30, 10) and (35, 0)
=y=-2x+70

Constraintis y < —2x + 70 (i)
Constraint from (eq2):

Equation of line passing through (0,30) and (30,10)

_ (;ZJX +30
:>y = 3
o -2 .
Constraintis y < EY X +30 ....(ii)

Constraint from (eq3):
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31.

Equation of line passing through (0,30) and (15,25)
-1
=|—|X
=y ( 3 j + 30

-1
Constraintisy < [?)x + 30 ....(iii)

So, from Egs. (i), (i), (i) and including non-
negativity all constraints are as follows:
y=<-2x+70,

< [_—ij +30
¥=173 ’
y_ 3 4

x=0andy =0.
Given that,
fand g are continuous functions on interval [a, ]

fla—x) = f(x) and g(x) + g(a-x) =a
To prove: I:f(x)g(x)dx = %Lﬂ f(x)dx

Taking LHS,
I= [ f(x)- g(x)dx (D)
I=["f(a—x)- gla-x)dx
[ fGodx = [ fom - x)dx
1= f(x)-(a-g(x))dx
w8a—x)=a-g8(x) & f(x) = fla—x)
1= af(x)dx ~ [ f(x)- g(x)dx

I= jo”af(x)dx -1

21 = [, af(x)dx

.. from (1)

= %I:f(x)dx

Outside Delhi Set-3

1.

SECTION A
Option (D) is correct.
Explanation: Since p and § are unit vectors,
=lpHG=1
Now, p-G=|p[]q|cosé
p-q=cosd
We know that maximum value of cos 6 = 1,50 /3 is
not possible.

. Option (C) is correct.

Explanation: Here, Jaxdx < %-s— 6
0

2 a
<26
24 2

33.

LHS = RHS
Hence Proved

SECTION D
Let I= j75 (1)
(x+1)(x*+9)
Using the partial fraction decomposition
5x A Bx+C

(x+D(x*+9) x+1 x*+9

5x=A(x*+9)+(Bx +C)(x +1)

On simplifying and coefficients, we get
acl gl ol®
2 2 2

Now , rewrinting the integral

ij+1 27 22 +9 7Ix +9
I=1,+1,+]1, ... (i)

Calculating each integral,

1
EEp— =—=] +1)+C ...(mm
Ix+1 R i
x
2:E-[x2+9dx
Using v=x*+9 sodv = 2xdx
IZ: a4 flogv—»log(x F9)C, ...(iv)
47 v
*I J =1tan*1(fj
+9° Tx*+d® a a
3. (%8
=22 — e (v
b an [:J . V)

From Egs. (iii) and (iv) writing the final integral (I),

I= —%log(x +1)+ %log(xz +9) +%tan’l (gj +C

65/2/3
4 <%.6
2 2
P-a-12<0

a*-4a+3a-12<0
a(@—-4)+3@-4) <0
@-4)@+3) =<0
(@-4) <0or(@+3)=0
a<4oraz=-3
Thus,-3<a<4

. Option (B) is correct.

Explanation:A matrix M is skew-symmetric if

MT = —M. Let’s check:

( ABT AT)T

Using the property (XY)" = YIXT:
(ABT-BA)T = (AB))T — (BAD)T

(BT)TAT (AT)TBT



11.

12.

22,

= BAT — AB!

= — (AB" - BAT)
Since (ABT — BAT)T = — (ABT — BAT), the matrix is
skew-symmetric.

. Option (A) is correct.

Explanation: cos [g +cot™ (—\/5 )}

P4 ps
=cos| —+7m——
)

(Since, cot™ (\/g) = g, so, cot™ (—\/5) =7- g)

=cosm
=-1
Option (A) is correct.
Explanation:
X; P(X;) X;.P(X,)
—4 0.1 —0.4
-3 0.2 -0.6
-2 0.3 -0.6
-1 0.2 -0.2
0 0.2 0
SXP(X)=-18

The expected value E(X) of a discrete random
variable X with probability distribution P(X) is given
by:

E(X) = 3X;P(X;), thus E(X) = -1.8
Option (D) is correct.

Explanation:Projection of @ on b = %
4 (i + j+ 4k)(2i + 6] + 3k)
@) +(6) +G3)
200+ 6+12
T J4+36+9
4 200 +18
V49
4 2c0+18
7
28 = 2a+ 18
10 = 2a
a=>5
1= IZ&C%X2 dx

We can write it as IZ~x~x2 ¥ dx
Take x%= ¢t

So we get 2x = dt
dx

= 2xdx =dt
It can be written as IZX e’ dx = jt e'dt

By integrating w.r.t. t taking the first function as ¢
and second function as ¢
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jtefdt = tje‘dt —j(%-je‘dtjdt
:te’—jl~e'dt

Now by replacing with
e —e” tc
By taking as common

e (P =1)+c

24. Here, |i|=2, |b|=3,andd-b =4

So, |G+2b=d-G+4i-b+4b-b
—|aP +4d-b+4|b|
=4+16+36
=56

|d@+2b =56
= |d+2b|=24/14

27. R={(x,y): x—y + /3 is an irrational number}
(i) For reflexive:
(x,x) eR
X =g J— = ﬁ
And /3 is an irrational number
So, R is reflexive.
(ii) For symmetric

Let x=\/§,y=1
x-y+ V3 =243 -1 s irrational
N (x,y) €R
y — x + /3 = lisrational.
. (v, x) ¢ R

(6 YeR = (e R
. Ris not symmetric.
(iii) For transitive
Letx=1,y = \/E,ZZ 3
x-y+ V3 =1-+2 + V3 isirrational
(v y) eR
y-z+ V3 = V2 -2+ V3
= /2 isirrational
(v, z) eR
3=1-V3+3
= lisrational
(x,z) ¢ R
xRy and yRz = xRz
. Ris not transitive.
28. z=2x+y
3x+y=9
x+y=7
x+2y =8
xy=0

x—z+

(This implies that the feasible region lies in the first

quadrant.)

To plot the constraints, we first convert them into

equations:
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a X+2y =28
Y
+y=7
x+y y
= [0 [7]
108
T OFFRESHHH 3 ’l‘ A 1520
E e e
YS9 HH
e e Y=t
The corner points are: (8, 0), (6, 1), (1, 6), (0, 9) Since, the region that is feasible that is unbounded.
Corner points Value of z = 2x + Hence 8 may or may not be the minimum value of Z.
We need to graph inequality: 2x + y < 8
(8,0) 16
©,1) 13 . 0 |4
= Mini y |8 |0
1,6) 8 = Minimum
(0,9) 9
l v A §
O S ENHTORE 1520
LT | “1 XHESE=18
There is no common point between feasible region J‘b 3
. . x’dx=0
and inequality. a
Therefore, z = 8 is minimum on all points joining -x4-b
line (0, 9) and (8, 0) =~ =0
i.e, z = 8 will be minimumonz =2x +y L4,

31. Here be3dx:0 and bezdng



4 4

oo,

4 4

b*—a* = 0 x4
b4=[l4
b=+a

voa 2
3 3 3
P -a*=2
Now, ifb=a
b® - a® = 0 = not possible
Now if b=-a
2a% =2

a=-landb=1

33. J(\/tanx ++/cotx)dx

_J(m N x/cosx\dx
- k\/cosx \/@)

_ J~ sin x + cosx

ST T O i
VSINXCOSX

sinx + cosx
_ 3] Sty
N/ 2sinxcosx

:\/E sinx + cosx
Ix/ZSinxcosx+1—1

sinx + cosx
:ﬁj\/l

—(sinx — cosx)?
Put sinx—cosx =t
(sinx + cosx)dx = dt

) \/EI \/1d—t t*

=/2sint+¢

=+/2sin”!(sinx — cosx) +c

dx
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