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GENERAL INSTRUC TIONS:

Read the following instructions very carefully and strictly follow them

|.  This question paper contains 38 questions. All questions are compulsory.

7. This question paper is divided into five sections — A, B, C, Dand E.

3. In Section-A, questions No. 1 to 18 are multiple choice questions (MCQs) and questions
number 19 and 20 are Assertion-Reason based questions of 1 mark each. _

4. In Section-B, guestions No. 21 to 25 are very short answer (VSA) type questions,
carrying 2 marks each. _ _

5. In Section-C, questions No. 26 to 31 are Short answer (SA) fype queshions, carrying 3
marks each. _ sk

6. In Section-D, questions No. 32 to 35 are long answer (LA) type questions, Carrying >
marks each. , -

7 In Section-E, questions No-. 36 to 38 are case study based questions CArrying marks
each. . s .

8 There is no overall choice. However, an internal choice has been provided in 2 questions
. Section-B, 3 questions in Section-C, 2 questions 10 Section-D and 2 questions in
Section E. -

5.  Use of calculator is not allowed.
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SE N-A

This section comprises multiple choice questions (MCQ’s) of 1 mark each.

o 1 0

IfA=|1 2 3 |, thenthevalueof |A|+]adj Al is: 1
—-1 1 =2 4

® - () 1

() 0 d -2

If A, B and AB are matrices of order 3 %2, a = band 3 x 4 respectively, then number of

elements in matrix B is : : 1
(@) 6 (b) &
(c) 4 _ (d) 12
2 4 . i
Let A= ln 6] and (3A + 2B) is a null matrix, then B is equal to : |
39 " 8 =8
® o s ) lo -6
-3 6 -3 -6
d i
() o _g) @ |5 _o
- 25 <
For what wvalue of K may the function f{x}={K{x th , x=0 become
x+1 , x>0
continuous? 1
@ 1 | (b) ©
(c) 2 (d) No value
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Two events A and B will be independent, if:

(a) A and B are mutually exclusive (b) P(A)=P(B)
© PAB=[1-PA1-PB) (d) P(A)+P(B)=1
d'y

If y =sec’(tan 'x), then FHI = 1 is equal to :

@ 0 (by |1
c) 2 (dy 0.5

The derivative of x™* with respect to X" is :

() 2x (b) 2x" (1 +log x)

() 2x* (d) 2x™ (1 +logx)

If3"+3’=3”"',ﬂlen% is NOT equal to

3'!:1-}' _-31
(a) Fre=] by 1-%

1

d 37
-3 @

(c)

5 .
The function f[x}=%+— has a local minima at x equal to :
x i

(@ 0 (b) -5

(© 5 @ 2
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10.

11.

12,

13.

14.

Thcvalueﬂf‘fi X|x|dx is:
-2

@® 0 ) 4

(c) -4 (d 8

The rate of change of surface area of a sphere with respect to its radius ‘r’, when
r=2cmis:

(8) 60 mem’/em | (b) 32 mem¥em

(¢) 16 mem¥/cm (d) Brem'/em

f’ f(x) dx =0, if:

(a) f(—x)=-f(x) (b)  f(Za—x)=f(x)

(¢) f(2a—x)=—F(x) (@) fla—x)="F(x)

: ] R : d*y j dy )’ 4
The degree of the differential equation [df] +[dx1 ~r[a£] =X is;

@ 1 . | ®) 2
© 3 @ 4

o

The differential equation % — F(x,y) will not be a homogencous differential equation,

if F(x, y)is:
SINX 4+ 5Ny b X—¥
® : | ® Ty
.'IE! + }"2 I::d} x’ + XY
(c) Ty v

1
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15.

16.

17.

18.

The unit vector perpendicular to both vectors (i + 7 and {E"—-'j} is :

(a) i ®) )
() k (d) ﬂ
V2
Let b be any vector such that |b|=b. The value of bxif+|bxjf +Ibxk[ is: 1
(a 0 b) b’
€ 20 (d) 3b°

If o, B and y are the angles which a line makes with pu’éiﬁveri"]’irﬂcﬁuﬂs of x, v and z axes

respectively, then which of the following is NOT true? =~ | 1
(a) sin’a+sin*B+sin’y=2 (b) cos't+cos’P+cos’ =1
() cos’c+cos’F=sin’~ (d) cos2a+cos2B+cos2y=1
fe‘{x3+4x1 +2x) dx is equal to : 1
() e"(x*+x')+c (b) e*(x")+c
% x° apol .
(c) ﬂ‘[?-‘;——z- +c . (d) e'(x"+x)+c
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19,

20.

Question number 19 and 20 each carry one mark.

In the following questions a statement of Assertion (A) is followed by statement of

Reason (R) is given. Choose the correct answer out of the following choices:
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but Reason R is not correct explanation of A.

(¢) A is true but R is false

(d) A is false but Ris trﬁe

Assertion (A) : cos’ I[EDSZST“] is equal tﬂ%. | 1

Reason (R): The range of the principal value branch of the function y = cos™' x is [0, 7]

Assertion (A) : For two non-zero vectors & and E Axb= Eﬂ::: a 1
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21.

SECTION-B
This section comprises of Very Short Answer (VSA) type questions of 2 marks each,
(a) Find the direction cosines of a line whose wvector equation is giverll a4
= (=i +2p—Dj+ u+3)k. o 2
OR
(b) For vectors' d=1+2]+3k, b=-2i+]+2k and T=2i+2j+k, determine
d@x(b+7)]. 2

in

(a) Ewvaluate : sin_'1[3in§§£]+m3" Eﬂﬂ%]-l—tﬂn"[tan-:i-

OR

(b) Function f : A — B defined as f{x) = 4x is both one-one and onto. If

A={l,2,3, 4}, then find the set B. £
dy|  (dy)
If y =+/2024x + 2025 , prove that y E-I—]-P[E] =0 ¢
Show that f(x)=e®* —e ™ + x—tan™' x is strictly increasing in its domain. 2
Find : [ sin(x—9) 4 | 2
sin{x + &) :
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SECTION-C

This section comprises Short Answer (SA) type qgg_ﬁpgﬁ, of 3 marks each.

!ﬂzl z.ﬁtsuaﬁnd{AT}'l- 3
4 1 3

7

bt

2
* 6. (a) Find a matrix A, such that

OR

. then find AB and use it to solve the followmg

3 7 I
®) “‘“‘=l1 ]EmdB.-]] ?

. 2
3
system of equations
3
Ix4+Ty=10
‘ £+1}T=3
£ 3
: dx
: 27, (a) Evahaie-fﬂ+x}[l+x:}
OR
4 £ .
(b) Bvaluate: [ (1x—11+[x=3])
3
| 3 dl}r t_i 3
78, If x=sin’t, y=c0s t,theufmd-d—f—m =3 i
3 . | | |
29. (a) Find the particular solution of the differential equation given by
: i 3
¢ 2 —Y— 1 t wh :-:=1, = —,
3 x‘-i-xy:x‘nns [2:-:] given that when yes
3 OR
' i —ginx, given that y = 0, when
(b) Solve the differential equation E—hzytam{ g
s 3
y & x=c
3
H-M )
- T i e e B

‘

e e T

N
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30. Find the distance between the lines: 3
= (31+3]— 5k)+ M2 + 3]+ 6k)
P = +2j— 4k) 4+ p(2i + 3+ 6k)

31. Let X be a discrete random variable. The probability distribution of X is given below: 3

P(X=x) 4 4p° P 0.7-4p’

Find the values of p and q for which the mean of X, (E(x)) is largest.
SECTION-D

Question number 32 to 35 are Long type answer (LA). Each carries 5 marks.

32. (a) Let A=R — {5} and B =R — {p}. Find the value of *p’ such that the function

f: A —» B defined by f{x)= = ; is onto. Also, check whether the given function
R
] is one-one or not 5
OR
3 (b) A Relation R is defined on a set of real numbers R as R=1{{x,y):(xv)
is an irrational number}.
Check whether R is reflexive, symmetric and transitive or not. 5

M.I |7 NIL-MATH-M




33.

34.

35.

36.

Sketch the graph of y = 2x 4 1 and hence, using integration find the area bounded by this

curve, x-axis and the ordinates x = -3 and x = 4. 3

Solve the following linear programming problem graphically: 5

Maximize z=x + 2y

Subject to:  x + v < 300,

(a)

(b)

2x 4+ Iy <720,
x=20,y>=0

Find the vector and cartesian equation of the line passing through the point

(1, 2, —4) and perpendicular to the two lines : 3

x—E:}'+19:E—ll] m_‘d:{—ijﬁy—zﬂzz—i
3 -16 7 3 B -5

OR
Find the coordinates of the foot of perpendicular drawn from the point (3, =1, 11)

to the line §= F;:E — 213. Hence, write the equation of this perpendicular

line, 5

SECTION-E

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

Case Study-1

A professional typist having his shop in a busy market charges ¥ 310 for typing 5 English

and 7 Hindi pages, while he charges T 210 for typing 7 English and 5 Hindi pages.
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Based on the above information, answer the following questions :

(i)  Ifhe charges ¥ x for one page of English and ¥ y for one page of Hindi, express the

above as a pair of linear equations. :

(i)  Express the information in terms of matrix equation AX = B. |

':‘“:'. (@)  Using matrix method, find the values of x and y. -
OR
i .I. ¥

(b) Find the value of 2" [+ladiA 2

AT
Case Study-11

Raj makes an open metal container in the shape of a cuboid, as shown in the following

diagram.

The container has height x m, width x m and length y m. The volume of container is

36m’. Let A (x) be the outside surface area of the container.
Based on the above information, answer the following questions :

108

(iy  Show that A(x)= == L 2x? |

AA (%) x |
dx

(i) Find A'(x)=
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(i) (a)  Given that the outside surface area is minimum, find the height of the

container, 2
OR
(b)  Find the minimum outer surface area of the container. 2
Case Study-I11

38.  Sarvesh is a keen chess player who plays one game of chess every night before going to
bed. In anyone of those games, the probabilities of Sarvesh winning, drawing or losing
are 0.5, 0.2 and 0.3 respectively. Following each game, the probabilities of Sarvesh

sleeping well after winning, drawing or losing are 0.7, 0.8 and 0.3 respectively,
Based on the above information, answer the following questions :
(i)  Find the probability that on a randomly chosen night Sarvesh sleeps well. 2

(ii)  Given that Sarvesh sleeps well, then find the probability that his chess game did

not end in a draw. | 2

23 XII-MATH-M




