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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(ii)

(i13)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.

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.

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

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

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 calculators is not allowed.

SECTION A

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

1.

I2X+2dx is equal to :

@ 2%*24cC b) 22log2+C
X+2 X
(c) 2 +C d 2- 2 +C
log 2 log 2

Let A be a skew-symmetric matrix of order 3. If |A| = x, then (2023)" is

equal to :

1
(a) 2023 (b) m
© (20237 @ 1
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2
3. J V4 —x2 dx ST 2
0

(a) 2log2 (b) —2log2
(c) g @ =
4. aawwﬁa:{wd?x+d7y=oansa%:
1 1
(a) —+==C (b) logx—logy=C
Xy
(c) xy =C d x+y=C
2 3
5. aawaﬁwjx—gsiny+(%)cosy=ﬁaﬁﬁﬁwmww
g ?
(a) 3 (b) 2
(¢ 6 (d) ufarfyg &

6. fogail A qun B & fadeniss sawn: (1,2, — 1) 7901 (3, 4, 0) &, @ wfew BA *
feeh-=prams 2

2 1
~2,-2,-1 ) -=, -2 -=
(a) ,— 2, (b) 3 3

>

Wl |

2 2

(C) 2, 2,1 (d) g, g,

7. 2 9N b WA IRRARERE 4 F b WIRTYAL | a 70 b b
T HHTE :

(a) () =

wSa oA

(c) d o0

. —> —> .
8. AABCH, AB=1 + ) +2k @1 AC =31 - +4k ¥ 13 Bc=
%
7eg-fog D g, a1 Alc: AD SR 3 :

A A AN A N
(a) 41 +6k (b) 21 —2j +2k
A A N AN N
(c) 1—j+k d 2i +3k

65/3/2 ~~~~ Page 4



2
J V4 - x2 dx equals :
0

(a) 2log2 (b) —2log2
n

(c) E (d) T

The solution of the differential equation % + d7y =01is:

@ Lil_c b logx—logy=C
XYy
(c) xy =C d x+y=C

What is the product of the order and degree of the differential equation
2

d7y dy \’
—siny+(&) cosy =4[y ?

dXz
(a) 3 b)) 2
(c) 6 (d) not defined

H
The direction cosines of vector BA, where coordinates of A and B are

(1, 2,—1) and (3, 4, 0) respectively, are :

2 2 1
-2,-2,-1 b -2,-2,-Z2
(a) y = 4y (b) 3 3 3
2 2 1
2,2,1 o 2,21
(c) y 2y (d) 3’3 3
- - o - -
a and b are two non-zero vectors such that the projection of a on b
- -
is 0. The angle between a and b is:
T
— b
(a) 2 (b) =
T
— d 0
(c) 1 (d)

—> A A A —> A A A
InAABC, AB=1 +j +2k and AC =3i — j +4k. If D is mid-point of
%
BC, then vector AD is equal to :

A A A A N
(a) 41 +6k (b) 21 —2j +2k
A A N A N
(c) 1—j+k d 2i +3k

~ N~~~ Page 5 P.T.O.



10.

11.

12.

13.

afe fig P(a, b, 0), W@ X+l _y+2 7243 @@, @ (a,b)

2 3 4
1 2
1,2 -, =
(a (1,2 (b) (2, 3)
1 1
(c) (5’ Zj (d) (0, 0)
aWﬁAHWB%%@,HﬁP@h%,P@):%HWP(AOB)=i%,

zﬁp@w%;

3 8
(a) g (b) 5
1 1
(c) 3 (d) 1
~ ~ x2 x>0
k %1 98 AF S8 [ B f(x)=1" ’ X =0 W AT 8, B :
kx, x<0
(a) 1 (b) 2
(c) i3 off arEdfees T d o0
_ cos x—sin x g )
Zlﬁ y_cosx+sinx %’ @ dx % )
_cec2| T _ 2(T _
(a) sec (4 x) (b) sec (4 xj

() log d —log

sec (E—X] sec (E—X]
Mger TUTHT THET, z = 15x + 30y ohl AThaH ol 7 sqaqel & i
Hifor

Ix+y<12, x+2y<10, x=20, y=0

% fehd< & §A & ?
(a 1 (b) 2
() 3 @ T
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9.  Ifthe point P(a, b, 0) lies on the line XL -Y*+2_2z*3

, then (a, b) is :

3
1 2
1,2 =, =
(@ (1,2) (b) (2, 3)
1 1
(c) (5, ZJ (d (0,0)

1

10 For any two events A and B, if P(A) = —, P(B) = % and P(A N B) = %,

then P[%j equals :

3 8
hd b 2
(a) 3 (b) 9
1 1
- d -
(c) 3 (d) 1
x2, x>0
11. The value of k for which function f(x)=1" > 7 is differentiable at
kx, x<0
x=0is:
(a 1 (b)
(c) any real number (d)
12, Ify=S08X7SMX en dy is:
cos X +8in X dx
(a) —sec? (z - X) (b) sec? (% - xj
(c) log | sec (% - xj (d —log |sec (g - XJ

13. The number of feasible solutions of the linear programming problem
given as

Maximize z = 15x + 30y subject to constraints :
Ix+y<12, x+2y<10, x>0,y>0 1is

(a 1 (b) 2

(0 3 (d) infinite

65/3/2 ~~~~ Page 7 P.T.O.



14. T geh TUTH THET 1 ETA &7 1< @ | g T 8 -

7= & ¥ -9 Sy 99d § ?

(a) x+2y24, x+y<3,x20,y>0
(b) x+2y<4, x+y<3, x>0, y>0
(c) X+2y>4, x+y=>3, x>0, y>0
d x+2y>4, x+y>3, x<0, y<0

15. HI%A:F O}HmB{l 1}%,?ﬁB'A’W%:
0 0 0 0

1 1
(a)
_O O_
1o
(b)
_1 0_
1 1
(c) }
11
0 0
(d) ]
0 0

65/3/2 ~~~~ Page 8



14.

15.

The feasible region of a linear programming problem is shown in the

figure below :

Which of the following are the possible constraints ?
(a) x+2y24, x+y<3,x20,y2>0
(b) x+2y<4, x+y<3, x>0, y>0
(c) X+2y>4, x+y=>23, x>0, y>0

d x+2y>24, x+y>3, x<0, y<0

10 11 Pat
If A= and B= ,then B A is equal to:
0 0 0 0

1 1
(a)
_O O_
1o
(b)
_1 0_
1 1
(c) }
11
0 0
(d) ]
0 0

65/3/2 ~~~~ Page 9
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16.

17.

18.

3 0 0

Ifc A.(adjA)=|0 3 0|3, |A| + |adj A| T T ST B :
0 0 3

(a) 12 (b) 9

(o0 3 @ 27

AT B gHI 99 hife o fawm-wmfia omeyg € | AB wufyq g, afg -
(a) AB=0 (b) AB =—-BA
(c) AB = BA (d) BA=0

xe[o,g]é;ﬁmmés%qA+A'=\/§I%,GETA{COSX Smx} 297

—sinX CcosX

(a) (b)

o a

T
3

() 0 (d)

Do 2

o7 &I 19 3K 20 FUFHYT UG T Sha FeT F 3K IAF T B 1 3%
& 1 5 H97 15T 71T & [57H T &1 14T (A) o7 &R 1 T (R) GRT 371 17 77
g | 37 3991 & TE1 I 19 13T 7T Bl (a), (b), (c) 3K (d) § T FTH G |

19.

65/3/2

(a)  ANTRI (A) 3R Tk (R) THI T&1 g 3R b (R), AR (A) i Fal
ST T 2 |

(b) AR (A) 3R ok (R) HT T&l 3, T b (R), TR (A) i Tl

AT FgT Hdl g |
(c) SR (A) T g T Th (R) T & |
(d) IR (A) TG & G d (R) I8 2 |

BT (A) : Togall (4, 7, 8) qAT (2, 3, 4) ¥ TR AW areht @, fogal
(—1,—2,1) AT (1, 2, 5) & B T ATt T@T o THTH 2 |

@b (R) : Wit ¥ = a; +Aby aw?:£+ulo_2)ww1m%
7 by . by =03 |

~ N~ Page 10




16.

17.

18.

3 0 O
IfA.(adjA)=|0 3 0], then the value of |A| + |adj A| is equal to :
0O 0 3

(a) 12 (b) 9
(¢) 3 (d) 27

A and B are skew-symmetric matrices of same order. AB is symmetric, if :
(a) AB=O (b) AB=-BA
(¢ AB=BA d BA=O

For what value of x e [0, E], isA+ A’ =3I, where
cos X sin x
A= ?
[— sinx cos x]

(a)

[\

(b)

o a

T
3

I
(C) 0 (d) E

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d)

as given below.

19.

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

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

(c) Assertion (A) is true and Reason (R) is false.

(d)  Assertion (A) is false and Reason (R) is true.

Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) is parallel

to a line through the points (- 1, -2, 1) and (1, 2, 5).

- - — - - —>
Reason (R): Lines r = aj; +Ab; and r = ag + ubg are parallel if

- -
by . by =0.

65/3/2 ~~~~ Page 11 P.T.O.



20. 3YHIT(A): [sin~!x + 2 cos™! x] T IRE [0, 7] 7 |
7% (R) : sin-lxﬁg@mwwqﬁw[—g,ﬂ%l

T e @
57 GUE 7 37fd TY-FTIT (VSA) TR & J97 &, 78 I9% & 2 7% & |

21. 9 %ua W o= HIST ; “b € R T HH-U-HH Tk HH UHT 3793T & (99
fetu f(x)=§,b¢0,R_{0}ﬁﬁWErﬁtrm% ”

FAdTsY foh I8 I T 7 A1 T8l | gy dfe |

22. (%) 3 sin_l(%) +2 cos_l(gl +cos™1 (0) =T M A T |

HIAT

>

(@) flx) = sin~1 X, X€ [—
iR ot fofem |

}W%ﬁ'@@ﬁ?lgﬁ%ﬁﬂx)aﬂ

-
-

1
23. (&) ?T%y:x§%,?ﬁ)(:1tﬂ%3ﬂ_d3ﬁﬁﬂll

HAAAT

(@) Zlﬁx:asinZt, y=a(cos2t+logtant)%, al % W@ﬁm |

- — -
24, AR ¢ =31 -2 +6k T, A (T x]).(r x k)= 12 % 7 71 HRT |

25. p 1 98 HH A e e fow @ X_21=y3;4=zz3 a«

Xx—2 y-5 1-z

TER o9ad & |
4p 2 7

65/3/2 ~~~~ Page 12



20. Assertion (A) : Range of [sin~1 x + 2 cos™1 x] is [0, n].

Reason (R):  Principal value branch of sin~!x has range [— g, g} .

SECTION B

This section comprises very short answer (VSA) type questions of 2 marks each.

21. Consider the statement “There exists at least one value of b € R for

which f (X) = g, b # 0 is strictly increasing in R — {0}.”

State True or False. Justify.

22. (a) Evaluate: 3 sin_l(i) +2 cos_l(gJ +cos~1(0)

J2
OR
(b) Draw the graph of f(x) = sin"1 x, x € [— L, L] . Also, write range
V2’2
of f(x).
i d
23. (a) Ify=x~,then find d—y atx = 1.
X

OR

(b) If x=asin 2t, y = a(cos 2t + log tan t), then find ? .
X

- A A A —> A d A
24, Ifr =31 -2 +6k, findthevalueof (r xj).(r x k)—-12.

x—1 y—-4 z-3
-2 3p 4

and

25. Find the value of p, so that lines

x-2 y-5 1-z
4p 2

are perpendicular to each other.

65/3/2 ~~~~ Page 13 P.T.O.



wQ|us 1

57 @V § TY-F70F (SA) TR & F7 &, 1574 I & 3 3% & |
26. I HIT :

X
I ° dx
Je2X _4eX _5
27. (%) TTd hINT :
J' c.os X ix
sin 3x
AYAT

(@) 91 HET

J x2 log (x? + 1 dx

28. a1 g T gHEN I AW g 8 HIT ;
CRel x +y 2 10,
x + 3y <60,
X<y,
x>20,y>0
% 3TAd z = 3x + 9y 1 ATUehdH A 1A HIT |

29. (%) UGl % Teh I I Th 1Y 3BT T | AfG ST ITET T 3G FEATHAT
froe ot & X g fefua foem mm 2, @ X &1 Wikt deq 5
HifT |

HIAT

(@) q fww @ ¥ wh fFa faeemr @ AR w1 3 %
P (@) : P (W) = 1: 332, et guu fbehl = (sMfimq) e
7 | T THeRT A1g=aal AT SIAT & Q1 3BT Sl & | If¢ 39 f&aaeh T
Tora e, @ wifekar sTa hifse fok o8 rfima faem 2 |

65/3/2 ~~~~ Page 14



SECTION C

This section comprises short answer (SA) type questions of 3 marks each.

26. Find:

X
I ° dx
VeZX _4e* _5

27. (a) Find:

J' c'os L
sin 3x

OR
(b) Find:

J x? log (x? + 1 dx

28. Solve the following linear programming problem graphically :
Maximize z = 3x + 9y
subject to the constraints
x +y 210,
x + 3y <60,
X<y,
x>20,y>0.

29. (a) A pair of dice is thrown simultaneously. If X denotes the absolute
difference of numbers obtained on the pair of dice, then find the

probability distribution of X.
OR

(b) There are two coins. One of them is a biased coin such that
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is
selected at random and tossed once. If the coin showed head, then

find the probability that it is a biased coin.
65/3/2 ~~~~ Page 15 P.T.O.



30. (h) Wmdi(xyz)=2y(l+xz)aﬂmﬁﬁﬁﬁaﬁml
X

HIAT

y
(@) rahet THie xeX—y+x?=0 I g hIT |
X

31. HH 1A HINT :
n/2 Sjnloox
I dx
sin1%9 x + cos190x
-n/2
ECLERS]
39 GUS H FH-3T09 (LA) FHR & 97 8, 578 9% & 5 37 & |
1 0 2
32. (%) F@ A=|0 2 1|3 dicusufrAad_6a2+7A+21=0.
2 0 3
JrqaT
(@) aﬁA:E 27}%,?1?1&‘1313%?6%314%@11@%

™ 3x + 5y = 11, 2x — Ty = — 3 &l & I |

33. (%) b & 98 WA ¥ hifog fem @ X;:y;b:Zf ao

x=4 Y-l g gfesd Yo & | 1 & TS Tansh o ghrese

5 2

forg ot s Hifs |

HAAT

(@) U gHI Iqdst ABCD & 3fid A4, 7, 8), B(2, 3, 4), C(- 1, -2, 1)
a9t D(1, 2, 5) &, I @eft qreit & aefieRwer wiq R | o fog A S
CD W ST T A« o 9T o fHexreh +ft F1a hifse |

34. Tug FifSw fo6 we £: [0, ©) > [- 5, «) ST Toh fix) = 4x2 + 4x — 5 g
tlﬁﬂTﬁilﬁ %, Wﬁm 3:||'c§§|355a7-ﬁ% |

65/3/2 ~~~~ Page 16



30. (a) Find the general solution of the differential equation :

d

—(Xyz) =2y(1+ x?)

dx

OR
(b)  Solve the following differential equation :
y
xeX —y+x dy =0
dx
31. Evaluate:
/2
sin!%0x + cos190x
-n/2
SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

1 0 2
32. (@ IfA=|0 2 1|,thenshow thatA®—6A%+7A+21=0.

2 0 3

OR
3 2 1
(b)y If A= . - then find A"~ and use it to solve the following

system of equations :
3x +by=11, 2x - Ty =-3.

x—1 y-b z-3

33. (a) Find the value of b so that the lines 5 3 1 and
x—4 y-1 . . . .
= :T=z are intersecting lines. Also, find the point of
intersection of these given lines.

OR

(b) Find the equations of all the sides of the parallelogram ABCD
whose vertices are A4, 7, 8), B(2, 3, 4), C(— 1, -2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to
CD.

34. Prove that a function f: [0, ) — [- 5, =) defined as f(x) = 4x2 + 4x — 5 is
both one-one and onto.

65/3/2 ~~~~ Page 17 P.T.O.



35. foam 2 % W1 y = mx (m > 0), Tk x2 + y2 = 4 AT x-374 g FoR v Iqeris
o &7 1 A% gscmé% | THTh o JINT 8, m 1 §H ITd hIfY |

Qe s
34 GUS § 3 YT 37egFT HTRT J97 &, 57780 Jedh & 4 37 8 |

ThI0T AEFAT - 1

36. SN & UM I Tehd A o foTU Teh Mg (3F) WieT B | I8 3 HThR MR
T BT =1ET TAT $HHT TR 250 m3 =ML | Yy 1 e T 5,000 Ut ai

Hiex 3 AT W Wied H T U TS o AR Tgdl AT @ JAT R I H
fau 98 @9 T 40,000 h2 8, S8l h &% 6 el T 770 7 | Ik & R

T [FRTE T T GHET T F T

39T FIA1 oh IR W = TeHT < IR N
i) % B Wied F FA @I (C), x % el H Fd HINT |
(ii) ﬂsnaaﬁﬁm
dx
(i) (%) x 1 98 A A1G Hitoe eeh T = ¢ =Fa 7 |

HAAT

(i) (@) " fifse fF @d e Cx), i 76 x & 1gi § ==h 8, 9890 2
Wﬁ,ﬂﬁx>0%l
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35. The area of the region bounded by the line y = mx (m > 0), the curve

2

x2 + y2 = 4 and the x-axis in the first quadrant is g units. Using

integration, find the value of m.

SECTION E

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

Case Study -1

36. In order to set up a rain water harvesting system, a tank to collect rain
water is to be dug. The tank should have a square base and a capacity of
250 m3. The cost of land is ¥ 5,000 per square metre and cost of digging
increases with depth and for the whole tank, it is ¥ 40,000 h2, where h is
the depth of the tank in metres. x is the side of the square base of the
tank in metres.
ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM

CATCHMENT

CONDUIT

RECHARGE STORAGE
FACILITY FACILITY

Based on the above information, answer the following questions :

(i)  Find the total cost C of digging the tank in terms of x. 1
(i1) Find E 1
dx
(iii) (a) Find the value of x for which cost C is minimum. 2
OR
(iii) (b) Check whether the cost function C(x) expressed in terms of x
is increasing or not, where x > 0. 2

65/3/2 ~~~ Page 19 P.T.O.



ThIUT AEFIT - 2

37. SARYITHN [, Th O famrsti arell sgwais &, S foh 31 TSR 14N
qAT HS IATHR Fetehl 8 o1 2 | 300 24 fopt qom 16 31 & |

39 fUSH ® STFARRR Hetehi ohl fGvm # TR T qe 9 ael ®ash (S
ffff ! TRt AT 7) W forel 9@ e f T | 7 A 3 a1 BaAehl hl
T o X § frefua fom men ot fre amoft X o6t wiRekar s quifdt 2 |

X: 1 2 3 4 5 6 7 8

PX): | p | 2p | 2p p 2p | p?2 | 2p% | Tp?+p

Ih FEAT & YR W = vt 3 I i ¢
1) p &1 TF Jd iR |
(i) PX>6) F1d i |

(iii) (F) P(X=3m) AT HIT & m Teh Hhd TCT 7 |
AT

(i) (@) @eT EX) 1 il |
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Case Study - 2

37. An octagonal prism is a three-dimensional polyhedron bounded by two
octagonal bases and eight rectangular side faces. It has 24 edges and

16 vertices.

The prism is rolled along the rectangular faces and number on the bottom
face (touching the ground) is noted. Let X denote the number obtained on
the bottom face and the following table give the probability distribution of
X.

X: 1 2 3 4 5 6 7 8

PX):| p 2p | 2p p 2p | p2 | 2p% | Tp2+p

Based on the above information, answer the following questions :

(1)  Find the value of p. 1

(il) Find PX > 6). 1

(111) (a) Find P(X =3m), where m is a natural number. 2
OR

(iii)) (b) Find the mean E(X). 2
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TehTUT T — 3
38. U diciieicd o RgTe! 9ia & Afd® AT 7, a1 T8 917 Uesh Waad T 99 ]
7, 9 = e g Yed § h(t)=—%t2+§t+1, &l h(t) St i

fortl) TH9 t (Fehs W) W HTT 8, (£ > 0).

e
I9YTh FIA1 o YR W F7 T 6 IR T

(i) T h(t) T Tdd % 3 ? e dfSu |
(i) o8 AY FTd ShITT e i shl Harg ATeehdd &l |
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Case Study -3

38. A volleyball player serves the ball which takes a parabolic path given by

the equation h(t)= —% t2 + % t +1, where h(t) is the height of ball at any

time t (in seconds), (t > 0).

Based on the above information, answer the following questions :
(i)  Is h(t) a continuous function ? Justify.

(ii)) Find the time at which the height of the ball is maximum.
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