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General Instructions :

Read the following instructions very carefully and strictly follow them :

1)

(i)

(iii)

(iv)

(v)

(vi)

(vit)

(viii)

(ix)

each.

1.

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 3 questions in Section E.

Use of calculator is not allowed.

SECTION A
This section comprises 20 multiple choice questions (MCQs) of 1 mark
3 x -4
Iff 5 -6 0| =0, then the value of x is :

-7 8 1

(A) 2 B) -2

26 26

) - 5 (D) =
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%,?ﬁAﬁﬁ%%:

B~ O N
Ot H W
= O DN

1
2. I A=[5 4 1]{3
1

(A) 1x3 (B) 1x2
(C) 3x1 (D) 1x1

0 0 7

0 7 0|3Tsh:
-7 0 0

(A) o gufi sy
(B) =l s1ry®
(C) dcuHh TR

(D)  forshol sty

3. 3T B=

3-—x 5.

3X2 — X3

4, o f(x) =

(A) Sholcdwf?dgmamdd
(B) 3teh a1 foigal o a7
(C) 3o i feigatl T erdaa
(D) et foigat o Ferd

5. af y=eSin&%,Fﬁg_§W%:

- 1
(A) eSll’l \/; - (B) eCOS\/;

ok

COS\/;
sinyx COS+/X e
C . D
(C) e N (D) ol

65(B)17 ° g




1 2 3|2
IfA=[5 4 1]1|3 0 1| |0/, then the order of Ais:
1 4 5|1
(A) 1x3 B) 1x2
(C) 3x1 D) 1x1
0 0 7
The matrixB=| 0 7 Olisa:
-7 0 0

(A) skew symmetric matrix
(B) square matrix
(C) identity matrix

(D) diagonal matrix

The function f(x) = 32;)(3 is :
3x° — x
(A) discontinuous at only one point
(B) discontinuous at exactly two points
(C) discontinuous at exactly three points

(D) continuous at every point

Ify= eSin\/;, then g—i is equal to :

- 1
(A) eSll’l \/;. m (B) eCOS\/;
. cosvx
(C) esinix CcoSVX D) &

2x 2/x
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10.

J x sin3 x2 cos x2 dx T :

1

(A) = sin?4x2+C (B) i sint x2 + C

© Linix2+C (D) % sindx + C

ST THIHT g_i = eXY HIEAQ
(A) eY+ex=C B) eY+ex=C
(C) ev—-ex=C (D) ex—ev=C

HIhed GHIRUT x dy + (2y — x3) dx = 0 WWW%

A x ®B) L
X
©) x2 D =
X

af wfiw AB % RIAG3, 5, 1)@ B(L, 1, 5) & @ AB o fasp-hrame
g
1

A) -2 -4.4 B -1 -2 2
3 3

W 0[N

© -1,-11 o 1,2
2 3 3

At af a = (- 1+ e k)aam b = (—i— - & ) 3 s wre @t
g

A A A A
(A -2j +2k (B) 25 -2k

1A~ 1A 1 A 1 A
C) -=j+=k D) -—=j+—Fk
(C) 51 T3 (D) N 5
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6. J x sin3 x2 cos x2 dx is equal to:

A Lsintx2+C (B) i sint x2 + C
1 . 49 1 .4
(C) = sin*x2+C (D) 3 sin®*x + C
7.  The solution of the differential equation g—i =eXVis:
(A) ev+ex=C B) eY+ex=C
(C) ev¥-ex=C (D) eX-e¥Y=C

8. The integrating factor of the differential equation
xdy +(2y-x3)dx=01is:

A) x ® 1
X
(©) x2 @ L
X

%
9. IfA(3,5,1)and B(1, 1, 5) are the end points of the vector AB,
%
then the direction cosines of AB are :

A) -2 4.4 B -1 -2 2
3’ 3’3
© -1 1,1 m L 2 2
2 3 3 3

10. The unit vector perpendicular to both the vectors

a=(—i+ +k)and b =(<i- J=k)is:

A A A A
A -2} +2k ®) 2} -2k
1+ 1¢ LA 12
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11, afRYEr 1=X =2y —2 _ 246 o gy

—3 8 5
T =(2i-35+5k)+ A= 6i+27-10k) Fowiawd, A A B AR
(A) 8 (B) -8
C) 4 (D) -4
12. ) %198 A foras fre et Xg‘f - YIZ - 3;2;{9”
4—-x _y-5_z-1 . S
5 =i = TEX Aad 8, ®
A -2 (B) 2
© L D) -+
2 2

13. @R a=@i-t+k)F b=(i-20+ k) wudmi
3 5
A — B -
RN ® - %
2 5
D) 2
% D

14. Uh LPP H, 3¢ Ig %o Z = px + y YETd & o I fsig (3, 2) W
=ITH & T ST AT A 14 8, W p FT AR -

(C)

A) 4 @) 16
3

© it o) 1%
2 3

O\

15. Uk LPP H, 32 %odd o1 352aq 7 5 | géﬁ'qr 1T 8 I8
(A) x-FTRIAE
(B) y-JAAWRAE
(C) A &5 % i1 TE &
(D) FETA & o 3F=q: 9T & 81 §
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11. If the line 1_3X = 2y8_2 = 226 is parallel to the line

N A A A A A A
r =(2i-3j+5k)+ AM-6i+ Aj—- 10k), then the value of A

1S :

(A) 8 B) -8
) 4 (D) -4
12. The value of A for which the lines ~— 3 =Y I 2_3 ; Z and
4-x_y-5_z-1 are perpendicular to each other, is :
3 2\ 2
A -2 (B) 2
© 1 D -1
2 2

.. - AT N - N AN
13. The projectionof a =(2i— j+ k)on b =(i-2j+ k)is:

3 5
N B) - 2>
()Jé ()JE

9 5
c) = D) 9
()JE ()JE

14. In an LPP, if the objective function Z = px + y is minimum at a
corner point (3, 2) of the feasible region and the minimum value
is 14, then the value of p is :

A) 4 @) 16
3

© il o) 14
2 3

15. In an LPP, the optimal value of the objective function is attained
at the points :
(A) on x-axis
(B) on y-axis
(C) on corners of the feasible region
(D) inside the feasible region

65(B)/7 e S [P.T.O.]



16.

17.

18.

e TRt 3 9T ISTAT 7T | HH-H-hH Teh o1 o 319 <l ITiRieshdT 2

(A) (B)

(C) (D)

o JENINo I
DN| = 00|

TS TET Tk SR ISTET 7T AT 52 U1 3hT 19T i 7SS | | Ao Teh U]
R T | 4 9 S Tk GEAT AT I T Ueh U1 979 21 st ITReRaT R

@a i B) 1
3 4
©) - (D) L
12 12
e P(A) = 0-5, P(B) = 0-7 d9T P(%) =06 ®,d P(AUB) SR
?:
(A) 078 (B) 09
(C) 048 (D) 096

99 GE&IT 19 3R 20 U= TF ao 9TRd I3 8 | € %97 1eT 70 & o4 T
%! SHAWFIT (A) TG ] T (R) SR 37 1631 11 € | 39 991 % Hell IR A1l
faw e HIEl (A), (B), (C) 3R (D) & @ AR A |

(A) AfRI (A) 3T T (R) IHT T=1 & R dah (R), 3Afhad (A) i
e SUTEIT HLAT £ |

(B) 3Afere (A) 3R @ (R) 1 €&l 8, g deh (R), AR (A) hi
T AT 7T AT 2 |

(C) AWho (A) & ?, 9] Tk (R) TIeidl & |
(D) TR (A) T &, W] % (R) T=1 & |
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16. A coin is tossed 3 times. The probability of getting at least one

head is:
1 3
(A) 3 (B) 3
7 1
(®)) 3 (D) 5

17. A die is thrown once and a card is selected at random from a
pack of 52 playing cards. The probability of getting a number
greater than 4 and a card of Hearts is :

@a L B) L
3 4
©) - (D) L
12 12
18. IfP(A)=0'5,P[B)=0-7 and P(%) = 0-6, then P(A U B) is equal
to :
(A) 078 (B) 09
(C) 048 (D) 096

Questions number 19 and 20 are Assertion and Reason based
questions. Two statements are given, one labelled as Assertion (A) and
the other labelled as 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).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

65(B)/7 Q S [P.T.O.]



19. @9 (A) : AR A, i 3 1 0 faww gufia s=gg &, @ |A] =081
@ (R): e A, FIE2FTH T AFE R, AT |A| = |A'] B

20. 3M7HYT (A) : IS Uk W@, TFTeH x, y TUT z-3T&T T SHUST: 45°, 90° T
45°%Wa'-11?ﬁ% I 3o faop-h TS

\/— \/—>%I

b (R): Ife Teh {ET €T 37871 8 o, B, y % 10T STl 8, d cos o,
cos B, cos y%ﬂ%ﬁ%@%%l

LCLERC
59 GUe 4 Hfd -390 (VSA) TR & 5 94 8, IS8 Jcd% & 2 3 3 |

2 1
21. (&) W[S 2]{1 0 1}WWI

_11—121
AT
2 4
@) 3R’ A =|3 6 amB:{l 1 2} 2@ A-B §@
-1 3 2
15
Fifsre |

22. T HHATE By sht Yo 3 cm/s =1 &0 &g T & | PIYS o &pthet o sigH
1 T TSI, 9 Tk 1 3 felts 10 em 2 |

23. Jd hIT :

J. sec3 (83x + 2) tan (3x + 2) dx
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19. Assertion (A) : If A is a skew symmetric matrix of order 3, then

|A| =0.
Reason (R): If A is a square matrix of order 2, then
|[A] = [A7].

20. Assertion (A) : If a line makes angles 45°, 90° and 45° with the
positive x, y and =z-axis respectively, then

1 1
direction cosines of the line are < —=, 0, = >.
V2 V2

Reason (R): If a line makes angles a, 3, y with positive axes,
then cos o, cos 3, cos y are its direction cosines.

SECTION B

This section comprises 5 Very Short Answer (VSA) type questions of
2 marks each.

2 1
21. (a) Find the product| 3 2 { 10 1]
-1 2 1
-1 1
OR
2 4
’ 1 1 2 , ,
(b)y IfA'=|3 6|andB= , then find A" - B'.
1 5 -1 2

22. The sides of an equilateral triangle are increasing at the rate of
3 cm/s. Find the rate at which the area of triangle increases,
when the length of each side is 10 cm.

23. Find:
.[ sec3 (83x + 2) tan (3x + 2) dx

65(B)/7 @ S [P.T.O.]



24.

25.

T |a =3, |b|=5au|c|=17
_> _) [a N
®,d0 @ qUT b o sl T 10T JTd hITT |

(@) o GHIT SqHST T &6 1 hITSTC STalfeh SHeh! Here ST |fastt

a=i-20+3k @M b=2i- }+4k gUwEEd

U W@ T Ay TR J1a AT ST sk foig forerhr Rerfa i
i- 25 - 3k &S & qur fagait s Rafrafier i - §+ 4k o
2+ J+ 2k & oy firem arelt X 3 GwiaT & | 3 @ 1 el wee o
fetfaT |

Qusg T

59 QU8 H -39 (SA) YR & 6 574 8, IS8 Jedh o 3 3% & |

26.

27.

2n ) . 27 27
cos~1 COS? + sin! sm? + tan-1| tan 3 EARCIE NI
FHifere |

(F) I8 AU J1d ST o we fix) = 1 - 12x — 9x2 — 2x3 iR
AT B e R gemE 2 |

HYAT

@) o flx) = 3x4 - 8x3 + 12x2 — 48x + 25 & faUar [0, 3] W
HYehaH AT =LAAH A T hITSTT |
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24. (a)

(b)

_)
Ifa +b +c =0 and |2 | =3,

b | =5and | ¢ | =7,
then find the angle between a and

b
b .
OR

Find the area of a parallelogram whose adjacent sides are

. - A A A - AN A
given by the vectors a =1-2j+3k and b =2i- j+4k.

25. Find the vector equation of a line, passing through the point

A A A
with position vector i— 2j — 3k and parallel to the line joining

A A A A A A
the points with position vectors i— j+ 4k and 2i+ j+ 2k.
Also, write its cartesian equation.

SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks

each.

21 ] . 2n 21
26. Evaluate : cos~1| cos 3 + sin~1| sin 3 + tan—1| tan 3 )

27. (a)

(b)

65(B)17

Find the intervals in which the function
f(x) =1 - 12x — 9x2 — 2x3 is strictly increasing or
decreasing.

OR

Find the maximum and minimum values of the function
f(x) = 3x% — 8x3 + 12x2 — 48x + 25 on the interval [0, 3].

@ s [P.T.O.]



28. (F) IFdHINT:

dx

| ==
\/5 —4eX — %

HYAT

(@) I HINT :

X2
d
j (X2+ 4)(X2+ 9) 8

29. U JTd HIfST ;
3
j (Jx=1| + [x=2| + [x-3])dx

1
30. (F) AIhA THHOT (3xy + y2) dx + (x2 + xy) dy = 0 HI FA HIC |
AYAT

@) IFHd THHRO x (1 + y2) dx — y (1 + x2) dy = 0 &1 faR™ g
Jra hifre, sref fear mm ' 36 y(1) = 0.

31. Z = 4x + 3y 1 HAUHaH T =~IATH W F1d Hh1{S1C T8 LPP 1 &I &t
Tt feigatt A(25, 0), B(16, 16) 7T C(0, 24) g aieg & € |
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28. (a) Find:

dx

J —=
\/5 —4eX — %X
OR

(b) Find:

j
X

3
I (Jx=1] + |x=2| + |x-3|) dx
1

30. (a) Solve the differential equation
(3xy + y2) dx + (x2 + xy) dy = 0.

OR

(b) Find the particular solution of the differential equation

x (1 +y2)dx -y (1+x2)dy=0, given that y(1) = 0.

31. Determine the maximum and the minimum values of

7 = 4x + 3y, if the feasible region for an LPP is a bounded region
with corner points, A(25, 0), B(16, 16) and C(0, 24).
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Qs Y

THEUE Y 4 A3 (LA) JPR & G99 &, 578 Jdsh & 5 3% 3 |

32.

33.

34.

35.

(@) wT=== A =N x N, i o YTehd Gl o avlt shitrd i 1 e
2 W foam AT | 7T ety R wea A H 39 TR afearfyd @ R
(a,b) R (c, d) TR M Faaadad = bc?, &V a, b, c,de N
2| fag AT % R & geaar st

AT

@ AMA=R-{2JaB=R-{1}213a¢ f: A > B 30 IR
oRed Bem € B f(x) = z__lz 2 A ezt fF £ U
THheh-SToTaT Het & |

Ife x = sin t ATy = sin pt &, @ g HfST fF

2
dy _,dy + p2y = 0.
dX2 dx

(1-x2)

2 2
W%Wﬁweﬁaweﬁwaﬁaﬁﬁqaﬁaﬁﬁaﬁ% ¥ y? =1
TATERTN X = — /2 qATX = /2 TUINTE R |

(%) 52 Ul shl AT 6T TS H & Teh I TH 81 AT & | TS o6 SATehl Tl §
Y 1g=s AT A1 0 el 7T qT ST §%6H o I 9IT 71T | TH BT I
{1 gH ST U B ohl ST T shiTSTT |

AT
@) o ek T 91 3BT T | TS A <= Fora sveran i vyt
FET, B “3ferehay a1 fad’ ured e ar C “H-8-hF gf faa I
AT I o= HINT | FW (A, C) 791 (B, C) # I1d shifSg foh shiH-4
T BT AT -4 TER HHT AT & T € |
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SECTION D
This section comprises 4 Long Answer (LA) type questions of 5 marks
each.

32. (a) Consider the set A = N x N as the set of all ordered pairs

of natural numbers. Let R be a relation in A defined by
(a, b) R (c, d), iff ad = bc, V a, b, ¢, d € N. Prove that R is
an equivalence relation.

OR
(b) LetA=R-{2}and B=R - {1}. Iff: A —» B is a function

X J—
defined by f(x) = <_ 2’ then show that f is one-one and

onto.

33. Ifx=sint and y = sin pt, then prove that

2
d7y —xgy +p2y = 0.

1_2
( X)dX2 -

34. Using integration, find the area of the region bounded by the
2 2
ellipse XZ + y? =1 and the linesx=- /2 andx = /2.

35. (a) A card from a pack of 52 cards is lost. From the remaining
cards of the pack, two cards are drawn randomly and are
found to be both Spades. Find the probability of the lost
card being a Spade.

OR

(b) Three coins are tossed simultaneously. Consider the event
A to be getting ‘three heads or three tails’, B ‘at most two
heads’ and C ‘at least two heads’. Of the pairs (A, C) and
(B, C), find which are independent and which are
dependent.

65(B)/7 @ S [P.T.O.]



Qus o
3G GUS H 3 JHUI-37eqH STIRA Yo7 2, fSTH Iedoh H 4 3HF 2 |
ThUT I — 1

36. T HIT UTSfohat Siel P qeT Q &1 Yo <hl Wit ATsfehet A qUT B S=d & | a8
2022 AT 2023 % forsht 31iereg g9Iid € foh et P 7 2022 § A TR H
160 T B bR st 70 HieT ATsfehet =il Siaifsh 2023 T A JehR sl 300 T
B YR HT 150 HIeT ATsfehat o=l | Ser Q 9 2022 H A YR &t 100 T
B YT T 40 HIX TEfhed sieil Selfer 2023 H 384 A YR hl 200 q
B e <hT 60 AT HT3(ohet ST |

SUerd GHT o TR W, fmferfiad st o 3o diferg
(i) 9 2022 ¥ T IR 6T 8 1 HH T o T H [ARaT :

(i) o9 2023 T ST hT G 1 HH Y8 & T4 4 fTfaT :
A B

o |

(i) (@) Il ad 2022 T i P aar Q 7 IIF Wi TEfhd A W
30,000 AT Tk HIK AIShet B W T 20,000 AT FHATT,
Al SR o6 TR & Teh T it ATH J1d shitorg |

HAAT

(i) (@) 3 el P agr Q 3 a9 2023 T YAF WX TEfhad A W
F 40,000 AT IA AT AT3fhel B W Z 30,000 AT SHHT,
I SATE OHGA H TN 2023 H Teish shT el ATH H1d hifsIC |

65(B)17 @ 8




SECTION E

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

36.

65(B)/7 @ S [P.T.O.]

Case Study -1

Two motorcycle dealers, P and Q deal in two types of
motorcycles, say A and B. The sales figures for the years 2022
and 2023 showed that dealer P sold 160 motorcycles of type A
and 70 of type B in 2022 and 300 motorcycles of type A and
150 of type B in 2023. Dealer Q sold 100 motorcycles of type A
and 40 of type B in 2022 and 200 motorcycles of type A and 60
of type B in 2023.

Based on the above information, answer the following

questions :

(i)  Write the matrix representing the sales of the two dealers
A B

I 2022'P{ }
in ql- -

(i1)) Write the matrix representing the sales of the two dealers
A B

1n .
Q — —

(ii1) (a) Ifdealers P and Q each earned a profit of 30,000 on
one motorcycle A and ¥ 20,000 on one motorcycle B in
the year 2022, then find the total profit earned by
each, using the matrix multiplication.

OR

(iii) (b) If dealers P and Q each earned a profit of ¥ 40,000 on
one motorcycle A and ¥ 30,000 on one motorcycle B in
the year 2023, then using the matrix multiplication
find the total profit of each in the year 2023.



ThIUT eI — 2

37. T fUaT 370 =R o e U SATAATHI SN SHT <ATed @, s die shl Sl
1 ST 31 Teh ST L@ STeh! 1 S[STISAT shl SIS T SITet! dIX § ST =red
21 396 qrE o1 & fIT 300 m A aR 2 |

SR AT o AR W, Ffetfiad gt o e e -

(i)  ofe T Al S8 I ST A & Tieferd 8 ol TelTs x @ qT ST o JHiat
WISIT Sl @SS y &, T ST TR Tl SIaR sht 3t TielTs ol Hefel T

i |
(i) & &% A(x) I X o e & ®9 H fafigy |
(iii) (%) x 198 H JTd HIFST ST oI A(x) SAfreraq 7 |

AYAT

(i) @) A(x) 1 3ferray 7 F1d i |

TehUT a9 — 3

38. e THIST H, S STl SR shi RMRT o6 Teh SATWIRR S | T 8, foreen et
& s 2 ;
A(1, 2, 3), B(2, 2, 3), C(2,4,3), D(1, 4, 3)
A'(1, 2,6), B'(2, 2,6), C'(2,4,6), D'(1, 4, 6)
SUGeRd T o AR R, Frforfiad ww i & s i ;
(i) fout AC &1 it weftertor faRa |
(i) fo=ut A’C %1 Tl aefiertor fafau |
(iii) (F) TsT foh @ AC @ A'C Sfa=aei € |
JTqaT

(iii) (@) @S AC’ q91 A'C o1 Hidesed foig Frd shifsiT |
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37.

38.

Case Study - 2

Raghu’s father wants to make a rectangular garden at the back
of his house, using the back wall as one side of the garden and
wire fencing for the other three sides. He has 300 m of wire for
fencing.

Based on the above information, answer the following
questions :

(i) If x denotes the length of the side of the garden
perpendicular to the brick wall and y denotes the length of
the side parallel to the wall, then find the relation,
representing the total length of the fencing wall.

(i1) Write the area of garden A(x) as a function of x.
(ii1) (a) Find the value of x at which A(x) is maximum.

OR

(111) (b) Find the maximum value of A(x).

Case Study - 3

In an exhibition, an exhibit for sale is kept in a cubical glass box,
the coordinates of whose corners are :

A(1, 2, 3), B(2, 2, 3), C(2, 4, 3), D1, 4, 3)
A'(1, 2,6), B'(2, 2,6), C'(2,4,6), D'(1,4,6)

Based on the above information, answer the following
questions :

(i)  Write the cartesian equation of diagonal AC'.
(i1) Write the cartesian equation of diagonal A'C.
(iii) (a) Show that AC’ and A’C are intersecting lines.
OR
(iii) (b) Find the point of intersection of lines AC’ and A’C.
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