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General Instructions :
Read the following instructions very carefully and follow them :

(1) This Question Paper contains 38 questions. All questions are compulsory.

(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(it1) In Section A — Question Nos. 1 to 18 are Multiple Choice Questions
(MCQs) and Question Nos. 19 & 20 are Assertion-Reason based
questions of 1 mark each.

(iv) 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 Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Question Nos. 32 to 35 are Long Answer (LA) type
questions carrying 5§ marks each.

(vit) In Section E - Question Nos. 36 to 38 are source based/case
based/passage based/integrated units of assessment questions carrying
4 marks each.

(viit) 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.

(ix) Use of calculators is NOT allowed.

SECTION - A
(Multiple Choice Questions)
Each question carries 1 mark.

IfA=[8 é],thenAzO23 is equal to 1
01 0 2023

(A)[OO] (B)[o 0 ]
0 0 2023 0

©) [0 0] D) [ 0 2023]

65/2/1 AN Page 3 P.T.O.
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A) R
€) 4

® L5 o)
o [g 3]

} Teh FChAUTI ATFE 2 AT a € AR, T TFT A ST E :

B) {0}
D) R-{4

4. A |A| = |KA| B, 5T A e 2 1 1 3R 2, A k 5 Gff Gy AT 61 TITHA 2 -

A 1
©) 2

B) -1
D) 0

5. zr%%c[f(x)] = ax+b 27U £(0) = 0 7, aI f(x) S & :

A a+b

2
(©) %+bx+c

2
(B) % + b

D) b

6.  3Taehel THIH sin x + cos (QX) =y2Hi e :

dx
A 2
(C) ufenfya T2 |
65/2/1 AN
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2 0
If [ 5 4 ] = P + Q, where P is a symmetric and Q is a skew symmetric

matrix, then Q is equal to 1
2 b/2 0 -5/2
@) [ 52 4 ] ® [ 52 0 ]
0 5/2 2 -b/2
© [ 52 0 ] D) [ 52 4 ]
1 21
Iff 2 3 1 | is non-singular matrix and a € A, then the set A is 1
3 a l
A R B) {0}
©) {4} D) R-—{4}
If |A|] = |kA|, where A is a square matrix of order 2, then sum of all
possible values of k 1s 1
A 1 B) -1
<€ 2 D) 0
d .
If T [f (¥)] = ax + b and f(0) = 0, then f(x) is equal to 1
ax?
@) a+b B by
ax?
©) 7+bx+c MD) b
: . . . dy) _ .
Degree of the differential equation sin x + cos de) S Y718 1
A) 2 @) 1
(C) not defined D) 0
65/2/1 AN Page 5 P.T.O.
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WW(I—yz)%+yx:ay, (= 1<y < 1) I GHFERH T[0T & :

1 1
® 7 ® o
© T o 7=

afe P Ao Q % FHsie F9: (2, 1, 1) 41 (4, 4, —7) &, 91 PQ % sfew e afew
2.

A A A A A A
@A) 23 +35 -6k ®) -2i-3]+6k
2i 37 6k 2 . 3] 6k

—2i 3] 6k 21, 3j_6k

© =7 ~7+7 D) 77777

@S AB ¥ werfag & fRfy afw 51+ 2j - sk | AR fig A w1 fRufy wfw
21 + 3] — 4k 3, A fig B fRafr afem 2 -

51 5 7k AoA A
(A) 7+—21—7 (B) 4i+]—2k
AA o i3k
(C) 5i+5j-"Tk M 5-5+%5
afew 21 + 3) 1Al 31 — 2] WA 2 -
A 0 B) 12
12 ~12
©) \/E (D) \/ﬁ

fag (1, 1, 1) § 2Rt ST aITet! AT 2-3187 o FHIAL (@1 T FHIH ¢ -

z x—1 y—-1 z-1
1 B) =7 7

z—1 x—1 y—-1 z-1

1 D) =" =1

(A)

=R
I

y
1
:0:

olR

©)
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The integrating factor of the differential equation
dx

(1-y%) gy tyx=ay, C1<y<Dis
1 1
(A) -1 B) N
1 1
© 1oy O

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

AN AA LN
(A) 21+3j-6k (B) —-21-3;j+6k
AA A AN A
218 ek 2, 8 ek

© 7 ~7+7 O 7777

AN AN A
Position vector of the mid-point of line segment AB i1s 31 + 2j — 3k. If

AN AN AN
position vector of the point A is 21 + 3j — 4k, then position vector of the
point B is

AN AN JAN
51 5] Tk N
(A) 7+—21—7 (B) 4i+]—2k
A
AA A 1
(C) 51+55-"T7k (D) 5_%4_5

AN AN AN AN
Projection of vector 21 + 3j on the vector 31 — 2j is

@A) 0 B) 12

© 75 ® T

Equation of a line passing through point (1, 1, 1) and parallel to z-axis is
@ 1=i=1 ® =

©) %=%=ZII D) xglzyglzzzl
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13.

14.

15.

16.
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@ 3 ® =

© 15 o 3
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(A) sec2&_x)+c (B) —sec2&_ )+c
C) log sec&_ ) +e (D) —log sec&_ )+c

Ife T AABC & 3 (a, b), (¢, d) T (e, ) & T AABC T &% A gRI H&ud

2

a C e
s, @ | b d f| sws?:
1 11
A) 242 (B) 4A2
(C) 2A (D) 4A
B f(x) = x| x|, x=0W
(A) Hdd dUT EaheHIT 2 | (B) Had ®, W] sl T8l ¢ |
(C) rashea 7, T Had T8l ¢ | (D) ¥ EAd AR A & TThe # |

i tan (EY) < k2, @ P
@ = ®)

X X

(C) sec? g) (D) —sec? g)

65/2/1 AN Page 8
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12. If the sum of numbers obtained on throwing a pair of dice is 9, then the
probability that number obtained on one of the dice is 4, is : 1
1 4
@ 5 ® 5
1 1
© g O 3
. e tanx—1 . i
13. Anti-derivative of tanxt 1 with respect to x is 1
anx+ 1
(A) sec? & - x) +c (B) —sec? & - x) +c

(©) log +c (D) -—log +c

) 2

14. 1If (a, b), (c, d) and (e, f) are the vertices of AABC and A denotes the area of

a c e |2
AABC,then | b d f | isequalto 1
111
(A) 2A2 (B) 4A2
€ 2A D) 4A
15. The function f(x) = x| x|1is 1

(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.

+
16. Iftan (x_X) =k, thengX 1s equal to 1
-y dx
@ = ® =
2 (¥ _ app2 X)
(C) sec (x) (D) sec (x

65/2/1 AN Page 9 P.T.O.
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18.

19.

20.

.:I Teh g TIUTHT THET & 3299 BoH Z = ax + by BT (4, 6) T 31feehdd A9 42 & q0

(3, ) M= AF 198, A F g _A A aT 8 2
(A) a=9,b=1 B) a=5b=2
(C) a=3,b=5 M) a=5b=3

T UGk TTHH SHET < GEITd &5 o 2 f9g (0, 4), (8, O)?MT(%, %)% | aIfe TR
3R He Z = 30x + 24y 7, I (Z 1 Iehay TH — Z T =[Faq HH) SR & :
A) 40 B) 96

(©) 120 (D) 136

AR — Teb ST T34

T HE@AT 19 T 20 H Th HANH (A) 3 S1E Teh deh JTUTG %24 (R) fean & | v |
o = 7 9 1S vk wE foshew g

(A) (A) T (R) GHI Gcd & 3T HU (R), U (A) hl T SRS AT B |

(B) (A) T (R) SHI 9 &, Tg M (R), oM (A) hl Tl e T hidi 2 |
(C) (A)EIR, 7g (R) T TEI 2 |

(D) (A) @A 27U (R) T2 |

ARHY (A) : (cos™! x)2 T AfIhad IH n2 7 |

@ (R) : cos—lxaﬂg@mwwqﬁm[%, %]% |

AR (A) : AfE Teh W@T FEeh 3787 st e feenati @ o, B, y % HIv S4TdT 7,
sin o + sin? B +sin2y =27 |

e (R) : T @1 o feep HIETeHi o ol bl AT 1 BT @ |

65/2/1 AN Page 10
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The objective function Z = ax + by of an LPP has maximum value 42 at
(4, 6) and minimum value 19 at (3, 2). Which of the following is true ?

(A) a=9,b=1 (B) a=5b=2
(C) a=3,b=5 (D) a=5b=3

The corner points of the feasible region of a linear programming problem

20 4 ) .. .
are (0, 4), (8, 0) and ( g) . If Z = 30x + 24y 1is the objective function, then

?,
(maximum value of Z — minimum value of Z) is equal to
(A) 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 Reason (R).

Choose the correct answer out of the following choices :

(A) Both (A) and (R) are true and (R) 1s the correct explanation of (A).

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

(C) (A) 1s true, but (R) is false.

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

Assertion (A) : Maximum value of (cos™! x)? is 2.

Reason (R) : Range of the principal value branch of cos lx is [%, g] )

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

coordinate axes, then sin? o + sin? p + sin? y = 2.

Reason (R) : The sum of squares of the direction cosines of a line is 1.



21.

22.

23.

24.

25.

26.

g - g
30 @Ug A 31fd -3 (VSA) ThR & T &, T8 T o 2 37 & |

3
(a) | TG HIT : sin~? (sin Zn) + cos™1 (cos m) + tan™! (1)

AYdl
(b) cos™! x T TG WU &l x € [—1, 0] T 3HehT TRER oft faafgu |

T U A5 3y = ax® + 1 6 TG o 36 TR = @1 8 Toh T oig et TG 1
8, W y-Fiarier saeh x-Ferioh 1 G <X & seet W1 R | a 1 HF 310 HIC |

2, b a1 ¢ dfF W8 R FEH afen £ 2 b =a-CR, dl a aul b — ¢ % &
T VT 1A HITT |

var Y= Yot = 2 L for v gt % i i Bifw, frel g fig @ o
11 shE & |

@ ey =anr b, g e Sy + ()2

X

YT
(b) aﬁf(x):{;i;_bx (l)z”;iégmﬁmww(o,mmaw:ﬁa%,ﬁa
T b *h HH FTd HINT |

«ug -7
39 @UE § -3 (SA) ThH o I3 &, 0 96 % 3 3 § |
n/4
(a) Wﬁﬁaﬁﬁﬂf log (1 + tan x) dx
0
YAl

S dx
(k) 3 : f \/ sin3x ¢

os (x— )

65/2/1 AN Page 12
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21.

22.

23.

24.

25.

26.
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SECTION - B
This section comprises Very Short Answer Type questions (VSA) of 2
marks each.

3
(a) Evaluate sin™! (sin Zn) + cos™! (cos m) + tan~! (1).

OR
(b) Draw the graph of cos™! x, where x €[-1, 0]. Also, write its range.

A particle moves along the curve 3y = ax® + 1 such that at a point with
x—coordinate 1, y—coordinate is changing twice as fast at x—coordinate.
Find the value of a.

- > > > P _ > >
If a, b, ¢ are three non-zero unequal vectors such that a- b = a- ¢, then

find the angle between aand b —C.

-1 +1 i
%=Zz which are at a

=R

Find the coordinates of points on line

distance of\/11 units from origin.

2 2
(a) Ify=+/ax+b, prove that y(%c%) + (%3 =0.
OR
+b ; O0<x<1
(b) If f(x) = {;jgz_ X i 1 <z <9 is a differentiable function in (0, 2),

then find the values of a and b.

SECTION - C
This section comprises Short Answer type questions (SA) of 3 marks each.
/4
(a) Evaluate f log (1 + tan x) dx.
0
OR

. dx
(b) Find f \/sin3x cos (x — o) .




E
EI H
_ _ 2
27. 3m£ﬁm:jfmyxe—ﬁiﬁgdx

1+ a2

log\/3

1
28. WM A T ; f (ex+e_x)(ex—e_x)dx

log \/2

29. (a) IS THIHW (xy — x2) dy = y2 doc 1 TP FA A hHITT |

AT

(b) Wﬂﬁw(x2+l)%§+2xy:\/ 2 + 4 %] I &A T hINT |

30. (a) UH &cH, ol oat qon &0 TG i TR 99E 8, ¥ AGTsAT Th-Th Hih
et |fed a1 e Fehrelt Sl & | ST el sl TEAT 1 UTTiehdl §eH J1d
FHifST | Frgfege =X &1 ATe Hft F1d I |

YT

(b) A 3R B -0 T Tsh U™ ! IDTAA T&d & 19 dob 1o 3TH T s Teh UH WH:
YT L @l I S T8 ofdT | Afg A Tt BT & B, Al I SHiad shl SHAT:
TTRIRT SITd ST |

31. T ifigs T gue 6l 3eiE @ g i
UL ; x + 2y < 120, x +y > 60, x— 2y > 0,

x>0, y>0

% A Z = 5x + 10y T IAHHT SHITTT |

65/2/1 AN Page 14
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: cot 1 x ]_—x—-l-xz
27. Find Ie ( 1+ 2 dx. 3

log\/3
1

28. Evaluate f P — dx 3

log \2

29. (a) Find the general solution of the differential equation :
(xy — x2) dy = y2 dx. 3
OR
(b) Find the general solution of the differential equation :

d
(x2+1)5§+2xy= 2+ 4 3

30. (a) Two balls are drawn at random one by one with replacement from an
urn containing equal number of red balls and green balls. Find the
probability distribution of number of red balls. Also, find the mean of

the random 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 starts 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 > 60, x — 2y > 0,

x>0, y>0

65/2/1 AN Page 15 P.T.O.
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33.

34.

35.

Qg -9
39 @US 1 SE-3a0% (LA) ThR B IH &, Fa I & 5 35 7 |

-3 -2 4 1 2 0
@ 3IA= 2 1 2}@13:!—2 -1 —2}%,?ﬁABE|WEﬁﬁmW
2 1 3 0 -1 1
39 TN & T wefiehwt fehra i gt Hifm -
x—2y=3
2x—y—z=2
—2y+z=3
AYAT
cosoo —sina O
(b) Elﬁf(oc):!sinoc cos o 0}%,?ﬁﬁaéﬁmﬁﬁf(a)-f(—[}):f(a—[})
0 0 1

(a) wHR Iq4ds PQRS faes sl P4, 2, —6), Q(5, =3, 1), R(12, 4, 5) a1
S(11, 9, —2) &, & Terepurt & THfiehtor a0 IR qAT 316 T4 § frepont o1
wftrese feig 7 i |

JeET
' ~ X _y _2
(b) &g (-1, 3, —2) ¥ B W oIl AT A @l ;=3 =3 @
242 v=1 281y o, e v o a wen i | o
@ <! 7 foig | gl T IR |

THTR % T H W@y = \[3x, b y = \/4 — o2 qUT TYH =quiy § y-3181 g ol &
1 & AT ITTT |

Teh Bl £ [— 4, 4] > [0, 4], f(x) =16 — 22 g Jed & | eIz foh £ Th Hr=sTeH
B &, T Theh! ®old &1 3 | $9oh M ‘a’ & 98 gyt 7 31a shifste faes fete
fa) =[72 |
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32.

33.

34.

35.
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SECTION -D

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

-3 -2 4 1 2 O
2 1 2|, B=|-2 -1 -2 |, then find AB and use it to

(a) IfA=
2 1 3 0O -1 1
solve the following system of equations :
x—2y=3
2x—y—z=2
—2y+z=3
OR
cosa —sino 0
(b) Iff(a)=| sina cosa O |, prove that f(a) - f(—p) = f(a. — B)
0 0 1

(a) Find the equations of the diagonals of the parallelogram PQRS
whose vertices are P(4, 2, —6), Q(5, =3, 1), R(12, 4, 5) and S(11, 9, —-2).
Use these equations to find the point of intersection of diagonals.

OR
(b) A line [/ passes through point (-1, 3, —2) and 1is perpendicular to both
) + 2 -1 +1 . .
the lines % = % = % and x_S =¥ 5 - 2 5 Find the vector equation

of the line /. Hence, obtain its distance from origin.

Using integration, find the area of region bounded by line y =\/§x, the
curve y =4/4 — x2 and y—axis in first quadrant.

A function f: [- 4, 4] — [0, 4] is given by f(x) =1/16 — 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) = \ﬁ )
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3 QS U 3 YUl T /hu/ITo¢/Thishd ShISAl HodTohd STHTNG Yo7 & o
Ak o 4 3§ |

36. Ueh fUEed 3o ¥ foredl & gy 99 ¥ fareenfua 31mae bl A hl o9 - T gt Sran
2, &t fuked, 9o & fog G i sean & |

stroke engine. The volume displaced is marked

te cyele of a four-cylinder four-

Aluminium

Q%ﬁ:} /_ Acy]indel‘ head
|

-
Combustion\/‘,[ T
chamber BPH Cylinder head
AT R

184 3
(" “%"xe; h
o
oy

Engine blockf—

surface that is
machined flat

Piston

75 7 cm? &R i 91q ! I |, Th S0 H GAT 01T Sei SR 1T 8, S 5o
Bg T HRI TR |

I o TR T T 7 o I ST

()

(i1)

(iii)

65/2/1

Ife S 1 BT 1 cm YT 3916 h cm 8 1 Sei o g o 3=aq V &l v § =¥

HifT |

dv
= RIS

(a) S <t a8 e I HIfSTe STe 3HehT A=A 3Tfiehad & |

AYgdT

(b) AT o 1frhan 3EaT % fT, h > r T Gcd A & a1 T80 | 30
I k1 e dfs |

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

units of assessment questions of 4 marks each.

36. Engine displacement is the measure of the cylinder volume swept by all

the pistons of a piston engine. The piston moves inside the cylinder bore

Combustion
chamber

One complete cyele of a four-cylinder four-
stroke engine. The volume displaced is marked

Aluminium

,J ‘ QL':] /_ cylinder head
?
L + '~; oty
\j ]
'P:A‘;: & Cylinder head
,",‘,' & surface that is
1/ & \ machined flat

Piston

A o o
Engine blockf—

The cylinder bore in the form of circular cylinder open

made from a metal sheet of area 757 cm?2.

at the top 1s to be

Based on the above information, answer the following questions :

(1) If the radius of cylinder is r cm and height is h cm, then write the

volume V of cylinder in terms of radius r.

(1) Find e

(111) (a) Find the radius of cylinder when its volume is maximum.

OR

(b) For maximum volume, h > r. State true or false and justify.

37. MY I I8 YA & Toh g1 hl TG H THTHT 12% AN THERET 2 |

65/2/1 AN Page 19
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LEFT H ATHER & RIGHT HANDED MOTHER
17°; CHANCE OF A LEFT HANDED CHILD

N A.A LB

ROUGHLY 12°; OF THE WORLD IS LEFT HANDED nT . CHANCE OF & LEFY HANDED CHILD
H7aT- T o fsit htd 3T, 5= o g B o T T @
A ;9 Tar A gHi aTEiedeh 8
ITEfEh S o WA 24% F |
B : <& foar gfaurgfedes qen Arar amefeds 8l -
ITEfEh S o TAN 22% F |
C : o fyar amefede qen amar gfaurefers 8l :
B 5= % TA 17% # |
D : S« fudr 9 urar gF1 gfaorefeass | :
B S % T 9% T |

?Ts’ﬂﬂﬁgQﬁBP(A):P(B):P(C):P(D):i%Wmeaﬁ‘mﬁ%aﬁW
Efeas & |
I9erd o SR 9L =t 311 <hifse
(i) @ HIT : P(L/C)
(i) T P(L/A)
(iii) (a) A HINT : P(A/L)
3

(b) wTRrekar STTa <hIfT o T ATgTAT FAT TN AT AR § ek eI §
1T ToaT | & AT U aTEfe § |

37. Recent studies suggest that roughly 12% of the world population is left
handed.
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ROUGHLY 12°; OF THE WORLD IS LEFT HANDED n ' ‘. CHANCE OF A LEFT HANDED CHILD

Depending upon the parents, the chances of having a left handed child are

as follows :

A : When both father and mother are left handed :
Chances of left handed child is 24%.

B : When father is right handed and mother is left handed :
Chances of left handed child is 22%.

C : When father is left handed and mother is right handed :
Chances of left handed child is 17%.

D : When both father and mother are right handed :
Chances of left handed child is 9%.

Assuming that P(A) = P(B) = P(C) = P(D) = i and L denotes the event that
child is left handed.

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

(b) Find the probability that a randomly selected child is left
handed given that exactly one of the parents is left handed.

38. TorRd ATEA! o1 M 37d H 1Y SGWUT 9T FRI0T ST o T |
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1 5
V(t):gt3— §t2+25t—2

&l t T w1 &MU ST 8 a°T t = 1, 2, 3.... ShAES: a§f 2001, 2002, 2003, .......
YA |
e oh MR W 7 T947 o I I

(i) RIS 2000 H T B T8 Torepa argAi o SAehe B Il e b1 JIT feka i
Hehdl g ? 3Mfaea i |

(i) Tag T o Jea wer V(t) T 980 Bed 7 |
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38. The use of electric vehicles will curb air pollution in the long run.

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

vehicles in use at any time t is given by the function V :

1 5
V(t):gt?’— §t2+25t—2

where t represents the time and t = 1, 2, 3.... corresponds to year 2001,

2002, 2003, ....... respectively.
Based on the above information, answer the following questions :

(1) Can the above function be used to estimate number of vehicles in the

year 2000 ? Justify.

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