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o
General Instructions :
Read the following instructions very carefully and follow them
(i) This Question Paper contains 38 questions. All questions are compulsory
(ti) Queation paper is divided into FIVE Sections - Section ABCDand E
(iity In Section A - Question Nos. 1 to 18 are Multiple Choice Questions
(MCQs) and Question Nos. 19 & 20 are Assertion-Reason based
questions of | mark each
(ivj In Section B - Question Nos. 21 to 25 are Very Short Answer (VSA) type
questions of 2 marks each,
(v) In Section C - Question Nos. 26 to 31 are Shorl{ Answer (SA) lype
questions, carrying 3 marks euch
(vi) In Section D - Question Nos. 32 to 35 are Long Answer (LA) lype
questions carrying 8 marks each.
fvii) In Section E - Question Nos. 36 to 38 are source based/case

based /passage based/integrated units of assessment questions carrying

d marks each. ‘Q®®
fviti) There is no aura.’@:ce. However, an internal choice has been provided
in 2 quesr:onn@ ction B, 8 questions in Section C, 2 questions in

Section D a@ questions in Section E.
(ix) Use of calculatorsis NOT allowed.

SECTION-A
{Multiple Choice Questions)

Each question carries 1 mark.

1. HA=[8 éJ.thenAmzainequulm 1
"0 1 [0 2023
A o 0] -® 19 o 1
o0 {2023 0 j
© 9 o0] @ | o 2028

axon Download AlNO TES andFageERS at StudentSuvidha.cBmo.
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aqud: ® | 52 o
g 52 J :
(A [ 52 4 - oy | 2 b2 ]
(©) [ -2 0

[5 ] :J“Wﬂ’m““'*“ﬂ“awm
3 R g a l ®)
= {0’

@ :] D) RrR~{4
(C)

= |kA| 2 et A R 2 1 ITE R, N ke 5wl wvra e o e R

4 FRIAI=
A) 1 (B) -1
(
D o
C) 2 \\Q\’\\
&s
5 uﬁdx[f(x)].%@Q-bbgﬂWf(O) 08, ?hf(x)mt
ax?
(A) a+b (B) 9 + bx
(C) %2"+bx+c (D) b

6. mmsinx+cos(gﬂ=y2ﬁﬂﬁt=
(A) 2 B) 1
(C) whofea 7Ei R | @ 0
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1 2 0 -

: "[ b 4 J =P +Q where Pis a uyfﬁmetric and Q is a skew symmetric
matrix, then Q is equal to
r 2 6527

0 —am]

(\) lmz " B) | g2 0
0 82 [2 52
© | 52 o | O | g2 4 .

- -

1 21
3. lfl 2 31 } is non-singular matrix and a € A, then the set Ais
d al

(A) R (B) {0}
) {4) “D} R- 4}
4. 1f |Al = |kA|, where A is a square matrix of order 2, then sum of all
possible values of k is
(A) 1 (B) -1
€ 2 D) 0

5. If :—x [f (x)] = ax + band {(0) = 0, then f(x) is equeal to

(A) a+b (B) ‘3“;_2 + bx
(C) ;.2& +bx+ec M b
. : L (dy) .
8. Degree of the differential equation sin x + cos \dx, = y2is
(A) 2 ® 1
(C) not defined M o

5 F
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7w wdftE () +y'-‘}f;'f+:.-x=ny.(-- 1 <y < 1)@ gurhers o R
1

1
(A) 55— (B) F
}- - 1 }t'—'.’ — 1

1
() —— 1
) -2 (M M
8. af paey ¥ Adniw - . o= .
N Q W (2, 1, -1) AW (4, 4, -7) &, @ PQ & argfem o wfew
@ givgi e B 256
:Zi_gj 6k 9]  3; .

9. mmtmﬁgwf&rﬁuw&mai+ 2j -3k ® | 7R fiig A w1 FRufa wfem
21 + 3] - 4k 8, A iy B w1 Ry wfem -

51 5] 7k .
(4) 2t ™o (B) 4i+) -2k
(C) 5i+5; -4k i1k

) D) 3=5+3

10. Eﬁwzf+3fﬁraﬁn3?-2§wyﬁq%:
(A) 0 (B) 12
12 -12
(9 ‘JE (D) m=3
1. fg (1, 1, 1) @ R I areh 9 238 & FHIR tEn = Fdfteo R

X-1 y-1 z-1

X Z
xr v z-1 I"'l_}"’l_z-l
(C) 6=6= 1 (D) 0 - 0 " 1
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| H . .

7 The integrating factor of the differential equation
» dx

(1- )“1{1}.*?1:“}'. (-l<y<1)is

]

- 1
(AN 2 _
y 1 (B) T-yg- 1
W —— 1
(C) _ W2
1=% (D) .,h —y?

_ -
8. Unit vector along PQ. where coordinates of P and Q respectively are
(2. 1.-1)and (4. 4, -7), is 1

(A) 21+ 3) -6k (B) -23—334611

. =2i _3) sk 2i  3j -6k
() 7"+ (D) 7*‘-;1"7—

9, Pﬁﬁilion vector Of the I‘nid-poim of ]ine segment AB w 3‘; + 2; - 3&. lf

o - » . . ’.\ ¢ A -y
position vector of the point A is 2i + 3j - 4k, then position vector of the

point B is 1
(A) %"'22]'_'22}_{' (B) 4i+]-2k
(C) 3i+5) -7k (D) %—%%

10. Projection of vector 2i + 33 on the vector 3i - 2; i8 1
(A 0 B) 12
o & o 3

11. Equation of a line passing through point (1, 1, 1) and parallel to z-axis is 1
) F=i-Z I
©) g=%=£?l D) xal=yal=z;1
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WA I S F 4 B B ' o
1 4
(A) 3 (B) 9
o L Dy &
(© 15 2

- tan x - 1 HaFAAR -
13. xw% tanx+1mm '3-

/n
(A) see?!=

H-.r}+c (B) -—secQE..x}...c
() log ;seclp.:-x“-i-c D) -} x_
4 Ogjsec[z—x”+c

14. w&wmae%:ﬁi(a b), (c, d) YT (e, ﬂiFrmMchﬁaqra;mﬁ?ﬁa

a ¢ el
fFmamta | b 4 f(b@mt
i1 1
(A) 242 ,&\% (B) 442
N
(C) 2a §§ D) 4a
15, e f(x) =x|x), x=0W

(A) Wa au FaFerg @ |

(B)
(C) ¥aFpeaR, wEaa gt |

A R, W SweH R |
(D) w3 & EEam g

4 d

(A) = ® I
f’l,r" y
2 (¥ ¥)
(C) sec ( }II (D) - sec? [x;
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may

he sum of numbers obtained op throwing a pair of dice is 9, then the |

Ohs
12 Il:;-(:bubiht}' thﬂt “umher uhtﬂil‘lod on one ur thc dice iﬁ 4' iﬂ .
] 4
() 5 (B) 9
L ]
() 18 D) 3
. avive of tanx-1 1
13 Ann.denvatne o' tan x + 1 With respect to x is
(-9
(A) 8¢t 4T H)TE (B) -sec?|3-x)*¢
(E 3 .
J(C) log ’sec\4-le+c (D) - log ser:(z— l-l-c
14, If (8. b (c. d) and (e, f) are the vertices of AABC and A denotes the area of
a c e |2
\ABC.then | b d f | isequalto 1
111
(A) 25 g\\@\ 1B) 4a?
(€) 24 ‘&\% (D) 4A
O
@Q
. _@ : .
15. The function f(x) =x|x|is
(A) continuous and differentiable at x = 0.
(B) continuous but not differentiable at x = 0.
(C) differentiable but not continuous at x = 0.
(D) neither differentiable nor continuous at x = 0.
dy .
16. If tan [i—t;:] =k, then '&i is equal to 1
"
A =2 (B)
X
v
o il o -]
x/ ,
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El:. - - ?'_ .
17 Yww s @ & A T L = ax by ® (g o

-
(;a.:z)qtqwmmm!.?f’fﬁ“ﬁﬂmmmt? A3 42 & A
(A) a=9,b=1 (B) =8, b=,

C) a=3,b=5 (D) a=

( a b 5,];,_.:3

18. wmmm%wmhﬁ*ﬁyo. . (8. 0) e *

mn, 20 4
AT Z = 30x + 24y 8, A @ W IFOMI _, 3381 9y
(A) 40 T 73) v
(B) 9¢ -

m—'ﬂ*mm

¥ qEm 19qézoﬁqa:3rﬁmmm)%mqm*mﬂ“
frer wmt & & wY ww ot frew g - TR 5

(A) (A) 71 (R) 21w & st wem (R),W(A}ﬁmwmt
|

(B) (A) 7t (R) 3t wen ) arg e (R).W(A)ﬁmmmmt
|
(C) (A) 7=, T (R) gy vdi R |

D) (A) IR R)aw )

19. Fftvwus (A) : (cos~! x)2 F1 Nftrasan o nd )

.

@& (R) :cos-lxaﬁ}ammnmmqftm[%ﬂt n

20. Hftpua (A) : IR o= Y P vl ) v Rma @ a, B, ¢ & 0w R, @
sinqa + sin? B +sin2y=21% |
% (R) : & Y1 & fog wramat & ol a1 BT R
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5
ﬁ]‘:'.- The Objf:im;::izrunmm Z=g,¢, by of an LPP has maximum value 42 at
1 (4. 6180 IMUm valye 19 at (3, 2). Which of the following is true ”? 1

=9.b=1

LAI a 5 b s (B) a=5.b=2
=, =D

() 8 (D) a=5b=3

18 The corner points of the reﬂﬂiblo region of a linear pmgrnmming prnblem

(20 4 ,
are (0. 4). (8, 0) and \3" §;|' If Z = 30x + 24y is the objective function. then
(maximum value of Z _ minimum value of Z) is equal to 1
@ 40 (B) 96

(C) 120 D) 136

ASSERTION-REASON BASED QUESTIONS

In the following questions 19 & 20, a_statement of Assertion (A) is
followed by a statement of Reagon (R).

Choose the correct answer out of the following choices :

(A) Both (A) and (R) ere'true and (R) is the correct explanation of (A).

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

(C) (A) is true, but (R)is false.

(D) (A) is false, but (R) is true.

19. Assertion (A) : Maximum value of (cos™! x)? is n2,

Reason (R) : Range of the principal value branch of cos™!x is {—? E} .

20. Assertion (A) : If a line makes angles a, B, y with positive direction of the

coordinate axes, then sin? a + sin? B + sin? y = 2,
Reason (R) : The sum of squares of the direction cosines of a line is 1.
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. an) 1
21, (a) mmfﬂ‘ﬁ‘t{:sin“\smT,ucns (cns,-r].,.tan:“l
Fyan
(b) cos~! x & e witaw Tl x €[~ 1. O] T ¥ wfrey o5

22. % &9 q By = ax’ + | ) fom A @ TETA @Ry g

1 3 T y- e w5 x- ﬁéﬂﬁfl@'—ﬁanmmilﬂmm ﬁ':rzp,n.-h&a;]

A Ffaw |
23. MR A, b awr ¢ o T e s wfen K fe gy <

? A S
&1 FIv 71a Sy | 'm“%'Th-t?ﬁ?'TE
24 5‘..__1'_"'] ?*'I
24, 1= ﬁamﬁammﬁbmm%hﬁﬁhqﬁ
V11 y&ré @t |

25. (a) ﬂﬁ\,—-qf gm@ﬁfﬂ'ﬂ%\[d\ fd\‘

\ \d.'l.'!- * Ll
g\
S o

} —| ax :U{T-l
(b) afg f(x) &jﬁt : Hr(,mﬁmwwm W HTFTER R, A a

aenba;mmaﬁ’rht{l

g - 7]
¥ @US W WY-IY (SA) VER F w73 §, Bl w6 8 o d
14
26. (a) WWWJ log (1 + tan x) dx

0
AYqr

(b) maﬁmj r_____
'\.'sm X cos (¥ —-a)
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SECTION -8

5
This section comprises Very Shor Answer Type questions (VSA) of 2
mﬂrk“ eﬂfh

: . 3x
L) 'l —
. @) Evaluate sin (nm 4)

+cos™! (cos ) + tan' (1). 2
OR
) Draw the graph of cos! x, where ¢ €|-1. 0]. Also, writc its range. 2

yn A particle moves along the curve 3y = a3 + 1 such that at a point with
" (coordinate 1, y-coordinate is changing twice as fast at x—coordinate.

Find the value of a. 2
23’ It 3, b. T are three non-zero unequal vectors such that a- b=a-c. then
" find the angle between & and b - ¢ 2
. . - . ox v=1 z+1 .
94 Find the coordinates of points on hm-T.-. 2 = 3 which are at a
distance of \Iﬁ units from origin. )
_1‘ éx“
25. (m) lfv-\} +b. prmethnty dr, = 0 2
OR

lax+b : O0<xs1

b If fix) = '..x'- s 1<x<? i1s a differentiable function in (0, 2),

- then find the values of a and b, 2
SECTION -
This section comprises Short Answer type questions (SA) of 3 marks each.
®/4
26. (a) KEvaluate j log (1 + tan x) dx. 3
0
OR

®) Find | Tr— dr . 3
8in’x cos (x - a)
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M1 -x+x2

-1
27y e ‘\W]d“

log \ﬁ

1

28. @y g . ] (@ + &) (eF - o ¥

29. (a)

(®)

30. (a)

(b)

log /2

mm(xy-ﬁidyﬂ'”dxmmmmm'
L

, d
HaFS T (o2 + 1)ﬁ+2xy=\fx2+4mmmmiﬁrﬁqa

mm,ﬁaﬁmmtﬂﬁﬁﬁmmt,ﬂw@:-mm
mmaﬁmmtumﬁﬁmmmmm
RUE AR S E R B B O

Jaqr

AﬂtBlﬁ-Iﬂﬂmwﬁmmﬂimmﬁzﬂﬁﬁimqﬁmm
W WG B A A A | TR A @9 o R @ A D w
i wa ©frg

31. = s Womm awan ) anda @ we $if

sa0y] x+2y<120,x+y 260, x—2y=20,

x20, y20
& 3@ Z = bx + 10y F1 Eadfte Hfa |
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()l
- . cot™ty [L=x + x2)
27. Find Ie [ 142 Jd.t. 3
log \5
. Evaluat !
28, Evaluate J (e‘+e“)(er..e~l)d" 3
log \/2
29. (a) Find the general solution of the differential equation :
(xy - x%) dy = y2 dx, 8
OR
(b) Find the general solution of the differential equation ;
d
(2 + 1) go+ 2y =\ s 4 3

30. (a) Two balls are drawn-it random one by one with replacement from an
urn containing saual number of red balls and green balls. Find the

probability distribution of number of red balls. Also, find the mean of
the randowy’ variable. 3

OR

(b) A and B throw a die alternately till one of them gets a ‘6' and wins

the game. Find their respective probabilities of wining, if A starta the
game first. 3

31. Solve the following linear programming problem graphically : 3
Minimize : Z = 5x + 10y
subject to constraints : x + 2y <120, x +y 2 60, x - 2y 20,
x20, y20
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El:c
aE-q

W GvE § &d- 37tz (LA) 5o & 973 &, Fomd veas & 5 aian B

T3 -2 47 1 2 90
32. (@) WA= 2 1 2 HmBJ-E -1 -213,#1.45373%‘1”

L2 1 3] 0 -1 1)
Vet i @t Py e P ) o g
xX-2y=3
2x-y-2=2
-2y +2z2=3
Fqqr

cosa -sina O

(b) ﬂﬁf{uh' sina cosa OJt,#rfaziﬁqf#f(u)-f(—ﬂ)=f(a-ﬂ)
. 0 0 1

33. (@) wW AP PQRS ek i P4, 2, 6), Q5. -3, 1), R(12, 4, §) T
S(11. 9, -2) & & Rl & i wra Ry 7 3% wim @ Pl &
wferegiza fag 3 fiftm

' o

b) fig -1, 3 -2) 2 ﬂﬂ?ﬁﬂ'ﬁﬁﬂﬂ]ﬁﬁi@aﬁf:%:% T

+2 y-1 1, .
x_3 =%=%*W,@Wfﬂaﬁnmmﬁﬁq|m;m
@ ) qa fiig & 56w $ifiw |

34. FATEHEA & WA A W y = f3x, T y = \[4 - x2 T om v A y. 50 g0 RR @
#1835 i )

35. TE G L [- 4, 4] o [0, 4], f(x) =V 16 — x2 3R W& X | T & f o wT=OTEH
%o B, T U 5o 78 @ | o wfvfem ' & a8 oft om g i fia for
fa) =71
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E”E SECTION-D

This section comprises Long Answer type questions (LA) of 5 marks ench.

-3 -2 -4 1 2 0
IfA=| 2 1 2|, B=|-2 -1 -2 j,thenﬁnd:\ﬂundusoilto

- 2 1 3 0 -1 1
solve the following system of equations :

x-2y=3

2x—-y—-2=2

-2y +2=3 5

OR
cosa -sina 0
) Iff(@)=| sina cosa O |, prove that f(@) - f(-p) = fla—P) 5
0 0 1

33. (a) Find the equations of the diagonals of the parallelogram PQRS
whose vertices are P@, 2, -8), Q(5, -3, 1), R(12, 4, b) and S(11, 9, -2),
Use these equaticns to find the point of intersection of diagonals.

OR
(b) A line ! passes through point (-1, 3, —2) and is perpendicular to both

+ -1 +1 .
the lines%=§=§' and ’*'_53-:-7 3 =% 5 - Find the vector equation

of the line {. Hence, obtain its distance from ongin. 5

https://lwww.cbseboardonline.com

34. Using integration, find the area of region bounded by line y =\f§x. the
curve y =14 — 22 and y-axis in first quadrant. 5

35, A function f: |- 4, 4] — [0, 4] is given by f(x) =‘\‘ 16 - x2, Show that f is an
onto function but not a one-one function. Further, find all possible values

of ‘a’ for which f(a) = /7.
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VTR R 3 e SR FITERET vere werie st g # P
TR& & 4 ¥w
36. 7% fre v & fredl & o @9 3 R g oy
8, el e, v & foz i s &

qT ) ¥4 - farres w @ A

ﬁ@@mtmﬂfn
&
() e e 9 e

rt'mmhﬁhnm?ﬁﬁiﬁﬁﬂﬁmm\'ﬁrﬁm

#ifaw |
(i1) %%mﬁhqn

(ii)) (a) WA a8 farn wA By 78 70 3w wiowm R |

L33

)

(b) wang s Fiurm AR & fA0, h > r & 81 ®93 R wu W 393
I w1 ifam & 2
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S
& SECTION - E

This section comprises 3 source based/case-based/passage based/integrated

Jnits of assessment questions of 4 marks each

6. Engine displacement is the measure of the cvlinder volume swept by all
the pistons of a piston engine. The piston moves inside the cylinder bore

|

Loemhif,am

2/._1!.|rﬂﬂ'l.'.d

— —y o
_/ﬂ ! |y hmater B ail

e wgfimew thit =
‘ i \ markaed fsi
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The cylinder bore in the form of circular cylinder open at the top is to be
$
made from a metal sheet c@;gen 7onem-.
S
N
Based on the above Qg@rmation. answer the following questions :

(i) If the radius of eylinder is r cm and height is h cm, then write the

volume V of cylinder in terms of radius r. 1
(1)) Find % : 1
(i) (a) Find the radius of cylinder when its volume is maximum. 2
OR
() For maximum volume, h > r. State true or false and justify. 2
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Depending upon the parents, the chunees of having a left handed child are

as follows :

A @ When both father and mothey nre left handed -
Chances of left handed child 15 247,

B :  When {ather s right handed and mother is left-handed
Chances of left handed child = 22°%.

C : When father is left handed and mether 1s nght handed
Chances of left handed\¢hildis 17%.

D : When both father@nd motherdre right handed :

Chances of leff-handed child 1s 9°.
]
Assuming that P(A) = P(Byv=DP( = P(D) = 1 and L denotes the event that

child is left handed.

Based on the above information, answer the following questions :
()  Find P(L/C)
(i) Find P(L/A)
(iii) (a) Find PGVL)
OR
(b)

handed given that exact Iy one of the parents is left handed.

~L N
Downloé\d all

Find the probabihity that a randomly sclected child is left

2
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The use of electric vehicles will cyurly air pollution in the long run

The use of electric vehicles is incrensing every year and estimated electric

vehicles in use at any time t is given by the function V.
(l)-ﬁt - 21 +261-2
where t represents the tim&and t =1, 2 4.... corresponds to year 2001,
2002. 2003, ....... respecrg@\
Based on the above sﬁ%ormanon answer the following questions :
$
(i) Can the above function be used to estimate number of vehicles in the

year 2000 ? Justify.

(it) Prove that the function V(t) is an increasing function.
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