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General Instructions :

Read the following

(i)
(ii)
(i)
(tv)
(v)
(vi)
(vit)

(viii)

(ix)

instructions very carefully and strictly follow them :
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

que;tions 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) fype questions,
carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying § 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 net allowed.

SECTION A

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

l.

sz+2dx is equalto :

@ 224+0 b) 2**?log2+C
g*+2 @ 22 +C
(c) Tog 2 +C log 2

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

equal to:

1
(a) 2023 (b) 2023
) (2023)° d 1

T P 3 . P.T.O.
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3.

Tk

j Vi x?dxsus k.
]

(n) 2 log 2 (by -2log2
n
() d =
( 9 . (
NaHa g d;ﬂ'fig:owml:
11, ¢
(a) ¢ - =C (b) logx-logy=
Xy
() xy=C d x+y=C

2 3
IHA gHiEw %%sinyw[%] cosy =y $ Hfe awn 9@ F1 EGS
k>

(a) 3 (b) 2
@ 6 (d) gfoariia T

figat A a1 B & fdwis H9:(1, 2, - 1) AW (3, 4, 0) &, & afew BA ¥

2
—2 9 _1 b) _e _
(a) 2, ( 3

2 2
o 22
(¢) 2.2,1 (d) 3' 3

aan b RAAM RN e a b RN YAR | 2 a0 b B
femsaml.

(a) (b) R

N A

tc)

() 0

& 2

. 4 A A » A A A
AABCH, AB =i 4+ +2k a1 AC =3i - +4k £ 13R BC®
nu fa-g DR, M afan AD wow R
Y 4: ¢Hc th 2{; 3_? + 2‘:
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A

6.

7.

2
2

j ‘j4 X" dx equalg

0

(a) 9 log 2

“ . by -9 log 2

2 (d) n
The solutio
N of the dj
he differentig) equation ~+ dy _ 0is:
y :
@ 1,1_,
x*3 (b) logx -logy=C
&) xy=(C d l
d) x+y=C
What is the :
product of the '

dzy | A ! order and degree of the differential equation

2 smy+{a;] cosy = [y ?

(a) 3

(
@ 3 b)) 2

(d)  not defined

The direction cosines>of vector B_K, where coordinates of A and B
are
(1,2,-1)and (3%, 0) respectively, are :

(@) -2,-2-1 b -2 _2 _1
3° 3" 3
© 2,21 @ 221
33333
— -

a and b are two non-zero vectors such that the projection of a on Y
_>
is 0. The angle between a and b is :

(a) b =

Bla oA

A A A

> A A ot A A '
InAABC, AB=1i +j +2k and AC =3i - j +4k. If D is mid-point of
__)
BC, then vector AD is equal to:
A A
@ 41 +6k b 2§ -2} +2k

———
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10.

11.

12.

13.

. - x+1_y+2
afz fag Pra, b, 0), @ ——="73 1
1 2
(a) (1,2) (b) (-2-,-?”
(c) [%i) ) (0,0)
) 1
2 gl A 9 B & fam, H%P(AJ—E P(B) =§HEITP{AHBJ—Z§
B
3 8
{a} '8— ﬂ]) 9
1 1
(C) g (d) 4
kmagmﬁa%%q\%%{f { , X200 g @wagwaia @, B :
% kx, x<0
Q%% b) 2
(a) 1 $Q\
(c) IS T @d o0

zﬂ;,y_m::lsx sin X 3 ar dy 3.

cos X'+ 8In X

(a) ~sec2(2——xJ (b) secz(i—xJ

L sec(E—x)
sec(4 x] 1
Mrga SR GOE, 7 = 15x + 30y &1 fberadiat fnm syatl & ofla
T-ﬁTﬁW,:

Sx+y<12, x+2y<10, x20, y20

% feaa quma wa & 7

Py i (b) 2

(c) log (d) -log

p : d) 3 ]
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x+1 y+2 z2+3

If the point P(a, b, 0) lies on the line , then (a, b) 1s :

2 3 4
1 2
b e
(a) (1,2) (b) [2, 3)
© [1, l) @ (0,0
2 4
| 1 = 2 1
For any two events A and B, if P(A) = 2 P(B) = 3 and PLANB) = 7
then P[i] equals :
B
3 8
1 1
(c) 3 (d) n
N 2
, x20 . .. .
The value of k for v@%h function f(x)= {kx, 0 is differentiable at
= \
x=0is: Q$Q\
@@ 1 9 (b) 2
(¢)  any real number (d)
Ify= oosx—s?'nx then 4y is.
cos X +8in X dx
: ofn
(a) —sec? [% - x] (b) sec (Z - x]

L d —log‘sec[fﬂx]
(¢c) log|sec {4 x) y
The number of feasible solutions of the linear programming problem
given as

Maximize z = 15x + 30y subject to constraints :

3x +y <12, x+2y<10, x20,y20 is

(a) 1 by 2
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15.

7 A9 @ H i T R

ﬁnﬁﬂaﬂq.aaaﬂﬂama'%?

(a)
(b)
(c)

()

(d)

x+2y24,x+y£3,x20,y30
x+2y<4, x+y<3, x20, y20
x + 2y 24, x+®§>3 x20,y20
x+2y24%®s-\ry23,x50,y50

1] 2, ot B'A' SR R
0 0

00
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14. The feasible region of a linear programming problem is shown in the
figure below :

Which of the following are the possible constraints ?

(a)
(b)
(c)
(d)

(b)

(c)

(d)

Download all NOTES and PAPERS at StudentSuvidha.com
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16.

17.

18.

3 0 0
R A.(adjA)=|0 3 0O R, @ JA| + |adj A| &1 9T e A
0 0 3
(a) 12 (b) 9
(¢) 3 d 27

A a9 B A @ #ife % fawn.anfia arsqe & | AB wwfim A, ofe .
(a) AB=0 (b) AB=-BA
(0 AB=BA (d BA=0O

xE[ﬂ.ﬂ%ﬁ?ﬂma‘ﬁ’NA+A’=J§I%,:ﬁTA:-.

coS X smx]%?

—-8SINX CO8X

n
) ~ fb)
(a 3

hlA

A

(c) 0 (d)
2

W &I 19 3N 20 WFuT Ud ad mnfiag g7 # i y9F wed F 1 AF
8 1 3 Fu7 e 78 & K v &1 311 (A) 79T GR #) 7% (R) ZRT AHfd 1531
& 137 ¥ % g8 I A= 2T 7T F8T (), (b), (c) 3 (d) & & g7 o | -

19.

(@)  ARRAE(A) IR dF (R) eH1 gl & 3 % (R), sfvwaa (A) 1 @
TR ST B |

(b) ke (A) 3R 7 (R) 1 Wl &, 9 @ (R), sifireed (A) 1 T
AT TFT H R

(©  HWFHH (A) T8 § a9 9% (R) Tod 2 |
(d)  HfWHYA (A) o R 901 76 (R) @@ ? |

FFT (4): T3l (4,7, 8) 71 (2, 3, 4) ¥ B T AT Y, farga
(-1,-2,1) 91 (1,2, 5) ¥ g I arefl a1 & g 2 |
- - -
ﬁ(ﬂ) m—: :al+hl;; qa4q7 r)= £+pgwm§
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5
3 0 0
16. IfA.(adjA)=|0 3 0|, thenthevalueof |A| + |adjA| is equal to:
0 0 3
(a) 12 (b) 9
) 3 d 27

47. A and B are skew-symmetric matrices of same order. AB is symmetric, if :
(@) AB=0 (b AB=-BA
(0 AB=BA d BA=0

18. For what value of x € [0,%], isA+A’ =43 I, where
cosx sinx
A= ?
[—sinx coS x]

(a) (b)

r ks
3 6
n

0 d -
(c) (d) 5

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

as given below.
(a) Both Assertion (A) and Reason (R) are true and 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).

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

(d)  Assertion (A) is false and Reason (R) is true.
19. 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 +pby are parallel if

5 -
by . by =0.

~ P 11
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90, AU (A): (sin~1 x + 2 cos~! x| &1 TR [0, 7] R |

74 (R) : sin“lxﬁg@lﬂﬁm"ﬂm[-g,ﬂil

WY
mmﬁaﬁag.am?wvsmm%m?, P gaw &2 3w 8/
21. frey A T RET AR : “D e R T FHRFH T AH W@ yawa 2 fras
R f(x)=2,b 0, R— {0} Fier 3 2 17
AT 5 78 wuA v @ @ A | affee At )

22. (%) 3 sin_l[—l—) +2 cos'l[izg-] +cos~L.(0) &1 AT F1a iR |

J2
b 1]

1 1 1

(@) flx) = sincHk, xe[-ﬁ,—é-]maaﬁ@@"f%mquﬂx)w
g fafian |
4 d
23. (%) uﬁyzxx%,ax=lq{-§wiﬁl’ﬁq|

Jruat

dy
(1) zIf?‘-'.x:aain2t,y:a{ccr:-z.2't,+log'Laamt?l'g,?f’fE}; Tra S |
- A A 4 A —» A
s, a2 @ o3 _ol +ek R A(r x ).t x k)12 % AR T R

. x-1 y—-4 z2-3
25. pmnmmﬁhﬂ,ﬁrﬂ%mm-:;-=3p=4 au

x-2 y-5 1-2 qrap duga ¥ |
4p 2 7
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o

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

Reason (R):  Principal value branch of sin~1x has range [— g, g—]

SECTION B

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

21.

22,

23.

25.
«<

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

which f(x)= 2, b # 0 is strictly increasing in R — {0}.”

State True or False. Justify.

(a) Evaluate: 3 sin_l(i) +2 ms_l(lfg] +cos~1 (0)

V2
CR
: .1 1 1 .
(b) Draw the graph of fix) =sin™" x, xe€ |- AN AR Also, write range

of f{x).

1 dy
(a) If y=x%,then find Ix atx=1

OR

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

- -
£ =35 —2} +6Kk, find the value of (¢ x }).(T x k)—12.
x—1=y—4___z—3
-2 3 4
are perpendicular to each other.

4p 2 7 )
Download all NOTES and PAPERS at StudentSuvidha.com
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i iR
5 EUE By 3907 SA) yen & goq B FA 9% F 3 757
26. 7 fifs

| o
2x dx

vel —4e* 5

008 X
sIn 3x

e
(@) @ $Hifse .

Ix2log(x2+1}dx
R
28. = Mew s men e g gw A

N
3"zﬁﬁffi&Q\Q}z+y21[},
@ X + 3y <60,

X<y,
x20,y20

ﬁmﬁﬂz=3x+9yﬂﬂﬁlﬁ§ﬁﬂﬂﬂmiﬁrﬁ|‘q|

29. (%) m#mgmﬁﬂmmwmwwﬁaﬁmﬁimmmaﬁ%
e s w1 X g fwfra fen mn 2 @) ¢ TiFar §
. X &1
$rtao | e
Ao
(g) = foewd 4 A us  sfvaa  foge W ywn
pifaa) - piw) = 1iﬁ, Adta qH N % =

U foem 2y AR iy
¢ va faaw agesU 94 A R qan e AT R |kz;fa f;ﬁ
faa s, @ atawa W @i fe ag i, ¥ "
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e
SECTION C

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

-

26. Find:
N
[t
sz —4eX_5
27.' (a) Find
\\,_,-’
COS X
sin 3x
OR
(b) Find:

Ixz log x%+1) dx
"~
28. Solve the followmg@ear programming problem graphically :
Maximize z = 3@@ y
subject to theeonstraints
x+y=210,
x + 3y €60,
X<y,

x20,y20.

™. (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

D ownfiod dhel bit@hiiyS et dt A PERSainS tudentSuvidha.com
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|
30. (%) v S %) =201+ %) 1 I 7 T FIIC

YAl

y

(@) ghe GHie xex—y+xdxr0 # g HIT |

31. | 1 i
/2
I sinl(){} X dx
100
sinmo X+cos X
-n/2

@z
7 @ve # 93707 (LA) F#R & 57 &, B TE % 5% 8 1

1 0 2
32. (&%) 3R A=|0 2 1[2, @ ewizufe A - 6A% + 7TA +21=0.
20
Q,
,@ Agan

(@)zrﬁ@ﬁ? %,aﬁA‘lmﬁﬁqwmmﬁm
5
g 3x +5y = 11, 2x - 7y——3a$raa£rﬁm|

33. (%)

x"4=y21=zwuﬁ%®ﬁ%@m€rmaﬁ &1 Sfeeded

5
famg oft A ST |
HUAT
(@) us awia TS ABCD e ¥ A4, 7,8), B2, 3,4), C(- 1,- 2, 1)
au D(1, 2, 5) &, & @l spmadt & a9 i | o fag AW
CD W & T @& & UIE & Fewme ft #d g |

34. Ffug FIRTT fF B £: [0, ) = [ 5, o) T fF fix) = 4x2 + 4x - 5 T
gftuTfa 2, A1 TSIEH aHi 8 | _
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-

J0. (@) Find the general solution of the differential equation :

d . ,
—(xy?) =2y(1+x?

dx
OR
(b)  Solve the following differential equation :
y
dy
xe¥—y+x-—2=0
Y
3\1. Evaluate ;
n/2
sin1%0x dx
sin1%0yx + cos100x
-n/2
SECTION D

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

1 0 2
82. (a) IfA=|0 2 1|henshowthatA®-6A%+7A+21=0.

2 0.3

OR
3 1
(by If A= 5 e then find A™" and use it to solve the following

system of equations :
3x +0y=11, 2x-Ty=-3.

33. (a) Find the value of b so that the lines x;lzy;b=z~;3 and

=2z are intersecting lines. Also, find the point of

x-4 y-1
5 2
intersection of these given lines.

OR

‘b) Find the equations of all the sides of the parallelogram ABCD
whose vertices are A(4, 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, w) defined as fix) = 4x2 + 4x — 5 is
BSrtoens AMNBIFES and PAPERS at StudentSuvidha.com
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35. ﬁm%%}_@y:mxlm ‘-‘Ul,a—ﬂ’;x2+y2=4ﬁm x-aq&qgmﬁﬁﬂ?maﬂﬂm

3 89 & AT6A ;ﬁdhmwéamﬁ,mwmﬁmﬁﬁﬁl

T[T T
@ GUE 7 3 VT 3T AR T B, o Yo% 4 HF 8 1

THT AFaA - 1

g6. AR ¥ U # w3 FQ ¥ forg o g (3) @E R |a3§$a7ﬁ$ﬂm;ﬁ
1 B STRT AU $EHT T 250 md ke | 4 H AEA T 5,000 T

W%m@@ﬁw@wm%mmm%wﬁﬁ#
fau 77 @9 T 40,000 h2 &, & h 3% 6 diedl # s 2 | 3 % A

v AT a9 Fo JIg0 FaE @ T

T0d gaa & swn @ 7 g & s dia

G %% &) @A w1 %A @d (), x & 3§ A Hifde |

Qi ?1(; A #fv |

G (%) x % ar A A fifae e e @€ ¢ Eam @
e UL

)y (9) #ta &ifav f& wd wern Cix), EIRCIE ‘Rﬂ H = % aﬁnﬂ%
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35.  The area of the region bounded by the line y = mx (m > 0), the curve
x2 + y% = 4 and the x-axis in the first quadrant is % 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 T 40,000 h2, where h 1s

the depth of the tank in metres. x is the side of the square base of the
tank in metres. https://www.chseboardonline.com

ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM
< \, CATCHMENT

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
., dC

(ii)  Find —-. 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 > (. 2
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Case Study - 2

87. 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.

T
r—

/ 3

The prism is rolled alon \%@ﬁctangular faces and number on the bottom
face (touching the grout is noted. Let X denote the number obtained on
the bottom face ar@e following table give the probability distribution of
X. N

“x. | 1 | 28 | 4 5 | 6| 7] 8

fa

2p | p? | 2p%® | Tp?+p

S I

|
PX): p |2 |

Based on the above information, answer the following questions :

(i) Find the value of p. _ 1

(ii) Find P(X > 6). ]

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

(iiiy (b) Find the mean E(X). 9
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Case Study - 3

®

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

the equation h(t)-= —% t2 4 I; t +1, where h(t) is the height of ball at any

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

Q. : :
Based on the abgve 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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