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

(i)
(ii)
(ii1)
(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 calculator is not allowed.

SECTION A

This section comprises Multiple Choice Questions (MCQs) of 1 mark each

1. i(:t i{hziu:are matrix A with real entries, if A + A’ is a symmetric
«A) (A-A) cannot be a skew symmetric matrix
B)  (A-A')is a skew symmetric matrix
(C)  Ais always a symmetric matrix
(D) Ais always a skew symmetric matrix
2. A matrix B = [bj5]m x m 1s said to be a diagona] matrix, if :
(A) bj; =0, when i = (B) b =1, when i =}
C) by =1, wheni=j (D) bj; =0, when i =]
E_S_I_S_IS . 3

_-ﬂ-n]
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3. IRt A E sgorvity STE 8, t Pefofed d @ S m s vt 2

(A)  adj A SregerauiE } B) (adjAy!=(adjA™d
C) |A]=0 D) Alsmrafast
x2—4x—5
el T |
4. IRAx)= x+1
k, x= -1

x = —1 WUH Gad G &, ATk FTAF & :
(A) IS Il I B) 6

€ -1 (D) -6

o B v & fog, fefafes & & @9 ger are T g

oy 787 8 2

4) tanl:Ro [_E, E]
2’ 9

(B) sec 1:R— (-1,1) = [0, n] - [g}

(C) cot 1:R— (0, n)

(D) cosec ! : R-(-1,1)- [—g, g}

nﬂmz[ﬂ -3 4]HEITB=[_3 0 1]%12:1%A+B+C=0%,a’rana1§

1 0 2 2 40
C?: ,
3 -3 5] B [ 3 3 5
@) | 3 4 2] (B) -3 -4 -2
C [ 3 3 -5 -3 -3 -5
(C) 3 —4 -2 (D) 3 4 2

65513 * 4 []

_I_I—l_l_|_._.—I—l—l—


https://www.cbseboardonline.com/

5.

If A is a non-singular matrix, then which of the following is not true ?

(A) adj Ais singular B) (adj A =(adjA™)

© |A]#0 (D) A~!exists
(2
: x == _4};_5, x#z —1
IFfx) =4 *'
k, x= -1

s at x = —1, then the value ofkis:
(B) 6

(D) -6

is continuou

(A) Any real value

©c -1

For the inverse trigonometric functions, which of the following Principal

Value Branch is not correctly defined ?

(A) tan"l:R— (—— 121:-, g]

(B) s&tc‘1 ‘R~ (-1,1)— [0, n] - {%}

©) cott:R—(0,m)

(D) cose¢ L:R—(-1,1)—> [-g-, g]

— -3 01
Let A= 0 -3 ¢ and B = .IfA+B+C=O,thenmatri.xC
1 2 40
is :
A) (-3 -3 5§ (B) 3 3 5]
| 3 4 2 ' -3 -4 -2]
3 3 —5} _3 -3 -5]
(C) D
| -3 -4 -2 O | 3 4 2
5 P.T.O.
SEmmsss § EEE—
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10.

11.

12.

65/5/3

TR Ry 2= 8i+ 2] + Ak T b= 21— 4] + 58, o e ¥ afE
TET o GU L 1 T 1 < g &1 e 6 &, dra s

5

Z B) -—
A 1 (B) 5
(C) -52* D 0

af 3P(A) = P(B) = g T P(A|B) = -; 3 APAUB)2:

(A) (B)

ot ] eo
G| !
o |

(&) (D)

g A ABC foae ¥ft¥ A3, 1), B(- 2, 1) 99T C(0, k) &, o7 85%et 5 a1 s &, &l
K FUEE:

@ 3,1 B -1,3
(C) -1,2 (D) 0,2
J’ 1+cosx dx TR -
l1-cosx
(A)  2log|sin 2 [+C B) %log[sianHC
(C) log [1~-cos2x|+C (D) 10gjl+éos2x[+0

1
e J‘(Gxg —4x+k)dx=0 8, Ak F AL :
0

A 1 (B 0
C) 2 (D) -1

afz foz (24, o) F i afew B wymmdfr | 57 =25 & AnFamE:

(A) =49 (B) %5

€ =1 D) +7
- 6 []

aam—- ._—'—!—l_l_l_l—-
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- A _A A T_od 4% r
If vectors a = 3i+ 2j + Ak and b=21-4j + 5k, represent the two
strips of the Red Cross sign placed outside a doctor’s clinic, then the

value of A 15 :

A 1 (B)

S poon

2
= (D)
(C) 5

8. If 3P(A)=P(B)= g and P(A|B)= g then PAAUB) s :

(A) (B)

T bD N b=

(C) (D)

;IM o | ca

9. If the area of A ABC with vertices A(3, 1), B(—2, 1) and C(0, k) is
5 sq. units, then values of k are :

(A 3,1 (B) -1,3
© -1,2 D) 0,2
10. J.1+msxdxisequalto:
1-cosx.
@) 2log [sin 2 |+C (B) -12-1og]sin2x]+c
(©) log |1—cos2x|+C (D) log |1+ cos2x]+C

1
11, If J(Gxg —4x + k)dx =0, then the value of k is :
0

@A) 1 (B) ©
C) 2 AD) -1
12.  If position vector '1? of a point (24, n) is such that | E} | = 25, then the
valueof nis:
(A) +49 (B %5
(C) *1 D) =7

65/5/3 * 7 e — .F’.T.O.
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9 2

13. 2
Q) Ffe=29w=2 (B) #fE=2um=3
© =®R=1790=2 (D) #fe=2 aa=4
14. Wow = & w FFE g0 T W & 5 FHE g 0, 0), (0, 40),
(20, 40), (60, 20) 4T (60, 0) & | 71¢ LPP %7 I290 %M Z = 4x + 3y ¥, a 36T
AT
(A) 200 (B) 300
(C) 240 (D) 120
15. @ﬁﬁﬂﬁﬁ@&ﬁtﬂ@ﬁ%ﬁ%@ﬁ%ﬁgé@iw%ﬁmm
y = 2x — 4 TR 94 | <1t gR01 7 o 10 9 ot St St -3, x- aur g =1
mwﬁaa%,%:
a) 1Tt (B) 3aisws
(C) 2T (D) 4TMgHEE
16. s - T mamm gt
(A) 8e¥=e%+C (B) log(3x—y)=C
(C) esx—y= C (D) __eY+ 3e3x= C
_1|sinx+cosx T 1
1. eos [T ) Ty X<y Hx Ay e €
n
Cc) - T
D L
4 (D) 7
65/5/13 *
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. d2y ’ dy .
18. The order and degree of differential equation y = ro 3 I, s
(A) Order = 2, Degree = 2 (B) Order =2, Degree =3
(C) Order = 1, Degree = 2 (D) Order = 2, Degree =4
14, The corner points of the feasible region determined by the system of
linear constraints are (0, 0), (0, 40), (20, 40) (60, 20) and (60, 0). If the
objective function of an LPP is Z = 4x + 3y, then the maximum value is :
(A) 200 (B) 300
(C) 240 (D) 120
15. An ant is observed crawling on a sheet of paper along a straight line
given by equation y = 2x — 4. Area of the surface covered by the ant
bounded by y-axis, x-axis and x=11is:
(A) 1sq.unit (B) 3 sq. units
(C) 2 sq. units - (D) 4 sq. units
16. = The general solution for the differential equation % = e Vs
(A) 3e¥=e¥4+(C (B) log(8x—y)=C
©) Y= D) —e¥ +3e%=C
. L. -1 [sinx+cosx T T .
17.  Derivative of cos —Jﬁ_— » g SX< i- with respect toxis:
A) -1 (B) 1
© = o -I
4 4
65/5/3 + 9 P.T.O.
—
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18. e flx) = (x — 2)° + 5 1 I [ 3, 2] H Prdey P 2 -
(A) -3 (B) 2
© 5 (D) 30

¥ HEAT 19 37K 20 e T 7 ST 59 8 | 3 e Rw 7w & o v ) arfoyesory
() T GH F1 T (R) FRT Sifaa 371 701 @ | 79 9ol 3 el o A9 Ry e avef (4), (B),

(C) 3R (D) & & A= ey |
(A) AR (A) 3R T (R) IH1 WEt § 3R qoh (R), sihrera (A) i wet samer
FEATE |
(B) ifvre (A) 3R & (R) aHT WEl &, 90 T (R), ifveraT (A) 6 w8
T TF FAT |

(C) Y (A) ¥E1 e, W T (R) TeAa 3 |
(D)  3WHU (A) T 8, T 0 (R) HET & |

19.  FFYT(4):  q=A (1, 2, 3) Wlonfyg daiy
R={(1,1),(1,2),(21),(2,2),(3,3) A ast g |

@ (R): T §lH St T, Wi QT WA &, T8 T Jeda det g g |
20. 3MWMFIT(A): LPP:Z =x + 2y F RFqHIFO BT, el 2x + y > 3,
X +2y 26, x,y >0 % 3faid, @ e Hifvr | 7w Z sffi

T & a7 fial o o @ | gET &7 % e g (0, 3) o
6,081

TF (R): ate 31 #iH1 figell W SRea G H T =ad A ST 8, A
fergett it vt et Y- % weden foig W w0 W T
2
TEE

74 @UE § 31fd A5 (VSA) TR % 557 & i vl % 2 3% &1

- 37
21. tan [cos 1 (tan —f]J Hqﬁmeﬁﬁm

65/5/3 * 10 []
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18. Absolute minimum value of f(x) = (x-2)? + 5 in the interval [-3, 2] is :

A) -3 (B) 2
(C) b (D) 30

Questions number 19 and 20 are Assertion and Reason based questions. 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.

(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.

19. Assertion (A): A relation R on the set {1, 2, 3} defined as
R=1{(1,1,Q1,2),(@2 1), (2 2),(3, 3)is an equivalence

relation.

Reason (R):  Arelation that is reflexive, symmetric and transitive is an
equivalence relation.

20. Assertion (A): Consider a Linear Programming Problem with minimise
7 = x + 2y subject to constraints 2x + y 2 3, x + 2y 2 6,
x, y 2 0 which gives minimum Z at infinitely many points.
The corner points of feasible region are (0, 3) and (6, 0).

Reason (R): If two corner points produce the same minimum value of
the objective function, then every point on the line
segment joining the points will give the same minimum

value.

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

21. Evaluate tan |:cos"1 [tan %EH

65/5/3 * 1 P.T.O.
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29,  frefufed Yarsi g % e 1 B0 I AR

x—-2 _ y+5 _ 1-z o
3 2 -6

-7

-]

ek

23. g 3iaUe JIa i forau/fE ﬂx)=§ + g,uo THAA 2 |

24. (&) xlog X 3 T x* T STFHEH HlloI |

HYAT

. .
@ Ik y:Pcosux+Qsinux%,ﬂ§FWf'$Qﬁﬁ% +u2y=0.

25. (®) dF TRt wE @RW 2= 21 —3) +k, b=4] —2& W
T=31 + ok B Rw A I @ 1 A = e 9 7T DR T
2+ Ab FIY C Faaaa

HLAT

@) ﬁ&chmaﬁ@mﬁgwm%%A?:?mf—ﬁ LR
—> A A
AC =2i-3j & A NWABC #1 Skt I IR |

quET

70 @Ue A Y370 (SA) VIR % 6 51 8, o s & 3 9% &1

26. @Wa@?ﬁﬁ@mwwwﬁﬁaﬁaﬁm%aﬁwﬁm%
T > R T4 B 2 1 5 o g ity et 3 e <6 o 59 AR R
TS o SIFRATIAT €l |
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92. Find the angle between the following pair of lines :
x-2 _y+6 _ 1-z

and
3 2 -6
x=7 _y _6-z
1 2 -2
] . . ) x 3 .. ]
923. Determine the interval(s) in which f{x) = 3 + <’ x # 0 i increasing.

24. (a) Differentiate x* with respect to x log x.
OR
2

(b) Ify =P cos ux + Q sin ux, show that %2}1 + u2y =0.

25. (a) Three honey bees were found flying along the vectors
—> A A .
2 =21 - 33} + 1{':, b= 43 —-2ﬁ and ¢ =31 +2k respectively.

_)
Find the value of A such that the path for a+Ab is perpendicular to

—
C.

OR
) If A, B and C be three non-collinear points such that
— A A A —> A A
AB =1 +2j -k and AC =2i-3j, then find the area of A ABC.

SECTION C

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

26. The volume of a wooden block in the shape of a cube increases at a
constant rate as the air becomes moist during the rainy season. Show
that the rate of change of its surface area varies inversely as the length of
edge of the cube.

65/5/3 * 13 P.T.O.
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27. (F) UE WA S Iorn | e gene w fmm i
=(1,2,5),B=13,5,C=1(2,3,4,5)
3ra; e gra it
@ P(A|C)TMP(C|A)
(i) P(AN B|C)TPA U B|C)

AYAT

(@ oA § 19 6 7% weitnd 6 1S § | b foremeff ) o o & vh-uw ik
wfcreaTe wied < #18 AR 99T 37 R 3ifa demst #) A 0 ¥ R
SET 7T | AHT 31 HIe] W 3§ H&ATSAY T ITH 10 ST 9T A R T
T8 TS W 4 1 B 37 G AATHSAT B 2 |

P(A 3R B) g Hifsm | m:mﬁﬁq%wqumBmﬂwi%
rEl |

28. g% GHIH (x — sin y) dy + tan y dx = 0 %7 5 J1d ST |

29. (F) "WMATfEHA BTC Wi i@ e |9k A BawC &
Feafr afeer somen: 551 - 25, 51 + 85 qwai-s52} & @ wmum
EIGECAIE e
HYAr
@) ﬁ?,?w?muﬁmﬁ,a’rm?ﬁm%
|27-b P+ D=0+ P -7 fPeo.
30. (%) FaSINT:

J‘x—sinx dx

1—cosx
JFyar

(@) WAIEER:

I]l‘ x2 +2x+3

65/5/3 * ) 14
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27. (a)

(b)

28.  Solve the differential equation (x—siny)dy +tanydx=0.

29. (a)
(b)
30. (a)
(b)

65/5/3

e b

A die is rolled. Consider events :
A=1{1,2,5},B=(3,5},C=1{2,38,4,5)
and hence find :

(i) P(A|C)and P(C|A)

(i) P(AAN B|C) and P(AU B|C)

OR

A box contains 6 cards numbered 1 to 6. A student is asked to pick
up two cards, one by one after replacement and note down the
numbers on the cards. Let A be the event of getting sum of the
numbers on two cards as 10, and B, the event of a number other

than 4 on the first card selected.

Find P(A and B) and find whether the events A and B are

independent events or not.

Let three toys A, B and C be placed in the same straight line. If
the position vectors of A, B and C are 55ji\ - 23‘\, 5; + 83 and

A A
ai—52j) respectively, find the value of ‘a’.

OR
- — .
If a, b and ¢ are unit vectors, then prove that
- -
|2-b P+ |b-C 24| -2 [<o.
Find :
J'x—smx dx
1-cosx
OR
Evaluate : )

2
j__}__; dx
S \sz +92x+3

15

.—uﬂl_I—._‘_’

P.T.O.
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31. % TN et s v wre &1 v | il

S ETen
2x + v <1000
x+ v <800
xyz0

a;miazﬂ_ﬂi_‘maﬁmﬁmﬁﬁm

@is Yy

FEETT 4 T (LA) TP T8 P vw & 5 35 &

32. A fSEdi A, B 71 C U IF-RN W FA 1 Geieh, FEH B [ a1 vt g
FH N T T TN A3 T 21 3 0 TR ) -0 [ @l B 1760 3
4 T K, 3 FEHT H T 2 TRl 7 T I Teih GO, FaF C ¥ 6 T b,
2 SR ST T 3 Teel! Bt 01 01 et o forq B & T 10 1freh fo | ammerpe fafr &
AT & e FahT i U-eh T 1 e T Hivi |

3. &) Bﬁy\.‘xﬂ-i-l:log vx?+1-x g, drewigu

(x2+1}% +xy+1=0.

T
cotx 212—3 =
@ T+ F1 x & |V SFachels J1d hIToIT |
2x°—-x+2
J 2 2
34 (x_,yj §;+%—1 TR Sfonfya I 1 SR Wi a1 gHTEeH o ST 8 Yar
%mmmw&mmmmwmm*ﬁﬁm
65/5/3 * 16 [l
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31.  Solve the following Linear Programming Problem graphically :

Maximize Z = = + 3y
10
subject to constraints

2x + y <1000
X +y < 800
X, y20.

SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32. Three students A, B and C go to a book-store to buy art books, story

books and puzzle solving books. A buys one of each type of book for a total
of T 21. B buys 4 art books, 3 story books and 2 puzzle solving books for
T 60. C buys 6 art books, 2 story books and 3 puzzle solving books and

pays T 10 more than B. Use matrix method to find the cost of each type of
book.

33. (a) Inyx2+1=log Vx2+1-x , show that
dy
&+ +xy+1=0.
)] Xy

OR

2
(b)  Find the differential of x™% + —=%_ =3

m with respect to x.
-X+

. 2 2
Sketch the graph defined by {(X, ¥): §2—5+%§= 1}. Find the area of the

region of minor segment cut off by the line x = % using integration.

65/513
—
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35. (%) fg(0,2,3)dx@r "_‘;3 = 1:2y = 33;12 CISCIERIASC IR I RG]

iR | 37: A N TS 16 HINT )
3Tar
@ wRatEeiT=(G+2j+0+2G-j+ @
- AR, AN A
r=(i-j-k)+p@i+j+2k)

& ol g gl —% TS 8, Tl p 1A 16 |

s ®

39 WUE T 3 Yau1-376997 SUTRd Y94 &, fod Y s 4 HFH & |
THUT LTI — 1

36. UF T HICH G IOHIHR (A AT & | IS 3 Ut ST T o g 36

FTE 7T, fireTra =61 g e ffvea o faam |
e
h
/"“?\ J
0

9 GEAT % MR R Fraferfia wedt & sadifo
Tt T FTeTT 1 30 V, S h e oeftd s bt Brea o 8, 4t

(i) sﬂ#mwmaﬁﬁm%aﬁammﬁﬁﬂ,ﬁﬁmﬁm
gzl 2
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35. (a) Find the foot of the perpendicular from the point (0, 2, 3) o the

_3;3 _ 1—2y - 32;12 and hence find the length of the

line

perpendicular.

OR
(b)  Find the value of p if the shortest distance between the lines

> A A A AA A
r=(i+2j+k)+Ar(i-j+k)and

- AN OA AN A
r=(pi-j-k)+pn@i+ j+2k)
is—B-units

2 '

SECTION E

This section comprises 3 Case Study based questions of 4 marks each.

Case Study -1

86. A company produces cylindrical tumblers, open from the top. Since they
want uniformity in the product, they fix the surface area of the tumblers

produced.
\\*_ _-/ Y
Tumbler
h
| TN
0

Based on the above information, answer the following questions :

If for a tumbler, V is its volume, h the height and r the radius of the
circular base, then :
(i)  Differentiate its volume with respect to radius of the base, where

1 o
the surface area is constant. 2

65/5/3 * 19 e — PE
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i) 25 T S S FICT % ST 1 Seaw T FTT e 8, d FarE
o s sy e ey e i | 2

THUT AEqqT — 2

g7, Iy ol %) oE i o S & a3 g A # i At o S A,
A TV A, ST § | T T FTAR TG TR 1T o 25% SR 1 IR Ay, '
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37.

(i) If the company wants to maximize the volume of each tumbley
then establish a relation between its height and the radius of th,
base. 2

Case Study - 2

There are three types of vaccines Aj, Ay, Ag, available in the market to
protect the population of the country from spread of certain infection.
According to a survey conducted, it was found that 25% of the population
was given Vaccine Ay, 35% of the population was given Vaccine A, and
40% of the population was given Vaccine A3. The survey also stated that
the probabilities that Vaccines A;, Ay and Az would protect against the
infection were 60%, 55% and 50% respectively.

Based on the above information, answer the following questions :

Find the probability that :- https://www.cbseboardonline.com

(i)  The person taking vaccine A, will get infected. 1

(i) If a person is chosen randomly, he/she will be protected from the
infection. 1

(i1i) (a) The person was given Vaccine A,, given that the randomly

by

chosen person is infected.

OR

(iii) (b) The person was given Vaccine Ag, given that the randomly

o

chosen person is not infected.
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Case Study - 3

38. A school wants the students of class XII to do a project on “Sustainability
keeping the world environment in mind. They select the student

participants on the basis of an essay writing competition.

7 students out of 80 are selected for the project and are categorized into
two sets such that :

Girl students belong to Set A = {Gq, Gg, Gg, G4},
Boy students belong to Set B = {B;, By, Bg}.

Based on the above information, answer the following questions :
(1) How many relations are possible from Set A — Set B ?
(1) Let R be a relation from A — B such that

R = {(Gq, By), (Gg, Bg), (Gg, By), (Gy4, Bjg), (G, Bo)l.

Is R an injective function ? Justify your answer.

(iii) (a) Let the relation R from A — A be such that

R =1{x, y), x, ¥y € A, x and y are students from the same

colony in the city}
Verify if R is an equivalence relation.

OR

(iii) (b) Verify if any function f : B — A is bijective. Give reason to

support your answer.
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