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(i) TWIA-FATATUEE fawifiidd-&,@, T, 9@ T/

(iii) TUEHH TH T 18 18 TF sgfamdia (MCQ) de T¥7 T 19 T 20 3% Ta
e ATTRA 1 F F T2 |

(iv) U W H Y F&A 21 9 25 TF Hfd TG.-370 (VSA) VFR & 2 HF & TH & |

() @UZTH I GEI 26 8 31 TF TY-I009 (SA) TR & 3 3Hl & T |

(vi) WUB YT Y¥T G 32 @ 35 T A1e-3909 (LA) TFR & 5 371 & J97 2 |

(vii) TUB T H Y97 GE&TT 36 @ 38 TF FHU T IHNYTRA 4 3H! & J¥78 |

(viii) W¥9-93 § G0 faseq 78 fRar m/an 2 | 7efy, @ve @ % 2 9991 §, @US T % 3 ¥¥AI ¥,
QU F 2 J¥I § aYT U T F 2 Y1 4 ATdRek faFcq &1 Y fkar 1 8 1

lix) HeHAR 1 3T AT 2 |

WUEH
wmﬁagrﬁﬁ?ﬁam(MCQ)?,ﬁ?ﬁmm1mw?/
1. o fEiasars:

y
A

x (0, m)
w\nﬂ)

Te————

.
<

W

X< 0 —> X
‘)';,
(A)  y=seclx (B) y=cot lx
(C) y=tanlx (D) y=cosec™!x
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.

(ii)  This question paper is divided into five Sections - A, B, C, D and E.

(iti) 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.

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrving 2 marks each.

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi)  In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

(vii) In Section E, Questions no. 36 to 38 are case study based 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 calculator is not allowed.

SECTION A

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

1. The following graph represents :

>
——x
v
y
(A) y=seclx (B)  y=cottx
(C) y=tanlx (D) y=cosec™! x
* 3
%/2._._-_3—-—-—n—.—. PT‘O

b —
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BT A = [a] FM2 2 x 2 7 0 3R 2, f® Haaa a

TITAR:
o -
(A) ) ® >
0 - =
3 L3 3
—4— 3 _‘_1 0
© |3 E
0 1 '3 1
" 3] ° 3

afe fe2 (2, 3), (0, 4) T (p, 2) HEG &, TpF A &

(A) é (B) _§
/ 7

(C) 4 (D) -4

e F x & G STAFAT R -
(A) logx

(C) eXe® D) (o5

sec'l(\/i) + 2 cosec‘l(—\/g) EFTT?IW’ :

_(@i-j?

y=- T 5

ara fau e

[l

_I B) -~
(A) 2 (B) »
n
(C) ;4’3 m
M uF FNE L AFE A A A IO S = 72t + 3P - CAUEAR, AN F
fom smen g s b fagrmaangg 2
(A) 4 9FTZ (B) 6dFS
(C)  33dxve (D) OdFTS
65/4/2 - 4
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2. L =
et A [23 ] be a 2x2 matrix whose elements are given by
% _ ;
a5 = ( 13‘]) Then A’ is
1 ) ]
(A) (B) |3
4 4
0 - 3 =
L 3 ! 3]
[ 4 i ]
() D) |3
1 1
0 - 3 =
L 3 i 3
3. If points (2, 3), (0, 4) and (p, 2) are collinear, then the value ofpis:
4 3
(A) 7 (B) - 7
C) 4 (D) -4
4, Differential of e~ with respect to x is :
(A) logx (B) e
(C) exee® (D) (eX)?
5. The principal value of sec‘l(\fé_} +2 GDSBC_I(—V@) is :
T T
(A) - E (B) P
n
z D) =
(C) y 3
6. If the distance travelled by a particle in t seconds is given by
S = 72t + 3t2 - t3, then time taken by the particle to come to rest is -
(A) 4 seconds (B) 6 seconds
(C) 3 seconds (D) 0 seconds
65/4/2 * 5
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10.

11.

12,

65/4/2

J‘_*—‘ TR -
16x2
]. S | 1
(A) = sinlax s (B) — sin"!16x+C
S 25
1
(C) = sip-1 & +C (D) ibml‘l-——+C
4 5 16
1
dx
‘Tﬁj. " =tan"le+k & A k#aH 2
e +e
(A) e B) =T
4
© 0 D -I
4
(sinx
Eﬁ'ﬂm:#’ . + cosx, x#0
k, x=0
Xx=0WHAq L, ATk FIAAE -
(A 0 (B) -2
c) -1 D) 2
TF Y = x T x-F G x = 0 T9T x = 2 F o= o &1 o7 e 2
5 1
(A) 2T T (B) = & g
(C) 17z (D) 4Tt gFrd

HERH U G flx) = [x), 0 < x < 3, T faigail w srasrerfia 72 3 2

(A) FaAF Az @ (B) et a1 feigsi w

(C)  ford oft fig o 3] (D)t feigai ae
2 [ “ |
14' I iS N , 4% 3yl .
ST qHF 4 ‘i F3 1 ,:h vl kY 17 qem e 7 Ay 2
dx” - ,
(A) 2 (B 3
(C) uftafga a# 2 (D) 4
) 6 (]

_'_'—-l_—-—l-—'-—al-—'_'-—.ﬁ-.
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7. j - —d—x__—.__ is equal to
V25 — 16x
1 1y, L
(A) - sin" 4x + (B) — sin ! 16x+C
) 25
- 1 _ 4x 1
() 1 sin”! 5 C (D) % sin~1 == 4+ C
1
dx -1 _
8. If | — =tan™' e + k, then the value of k is :
e+ e
0
(A) e (B) -
4
C 0 o) -
{ 4
sinx + cosx, x#0
9. Ifflx)=< x ’ is continuous at x = 0, then the value of k
k, x=0
18
(A) 0 (B) -2
C) -1 (D) 2
10. The area of the region bounded by the curve y = x and x-axis, between
x=0andx=21s:
1 :
(A) 2 sq. units (B) 5 54 unit
(C) 1 sq.unit (D) 4 sq. units
11. The greatest integer function, fix) = [x], 0 <x < 3 is not differentiable at
how many points ? |
(A) At only one point (B) At only two points
(C) At no point (D) At three points
12. The sum of the order and the degree of the differential equation
2 2
2
4-{—:1—-% + 3 1+(i¥—J -yjl:ﬂis:
dx dx
(A) 2 (B) 3
(C) not defined (D) 4
65/4/2 * 7 -
EEmetEE § MEEmms | SIS = Smmmms B S ] S Y e . . ..O
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N M A —y \
13. @ 31-2]+5k) x@] +p] +qk)= 0 3 A padqFAAE

2 5 8 20
A — L q=2 I .
WP 30973 (B) P 3 1= 73
{:C} p=—2:'30.q=—% {D} p:O,q:O

14, feumo e #, uh taw W gwen (LPP) % R %6 Z=px +4qy, p,q>0
mwﬁmﬁwﬁ%ﬁﬂwmmﬁmw%laﬁwﬁ#w
ﬁgaﬁwaqﬁzw@)m%,?hﬁw%%ﬁﬁﬁaﬂmmuﬁ%?

(0, 10) T &
ABCO
A
0, 57> \B(3, 4)
< C X
0 (50 (15, 0) >
(0, 0)
(A) p=2q (B) p=3q
(C) q=3p (D) q=2p
15. ?ﬁ?ﬁ’aA{O,1,lJ,B(Z,O,*1JH?HC(1,O,3}Q$1§I‘\EABCW?{'§MABCEFI
W%
(A) -@aﬁﬁrﬁ (B) 53 g
2
(C) _@aﬁsaa—r% (D) 11 =1 geré
2

16. s@EfEE* HEE 3x +y =23, 2x-y2-5, x,y>0gUEaam e
(A)  vEer Squte H i
(B) el aquier  4fterg
(C) |t =guty d sfasg
(D)  Z|L gt ¥ ufers
65/4/2 * 8 (]
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A

PPA A 5 A A A —
13. 1f3i-2j+5k)x4i +pj +qk)= 0, then the values of p and q are :
2 5

20 8
(C) p-€~Q"_§ (D} p_—_{)!qzo

14. In the graph, thg ftes_tsible region representing the Linear Programming
Problem for maximising objective function Z = px + qy, p, q > 0 is shaded.
If all points on segment AB give max (Z), then which of the following is

true ?
Yy
(0, 10) Feasible Region
ABCO
(A) p=2q (B) p=3q
(C) q=3p (D) q=2p
15. Three points A, 1, 1), B2, 0, _1) and C(1, 0, 3) form AABC. The
ar (A ABC) is :
J53 (B) J53 sq. units

(A) —— sq. units
9 q

J11

(C) - sq. units (D) J11 sq. units

16 The region represented py the system of inequations 3X +y 23,

2x -y = -5, x,yz20is:

(A) unbounded in 15t quadrant
(B) bounded in 1** quadrant
(C) unbounded in gnd quadrant
(D) bounded in gnd guadrant

65/4/2 * 2 . PTO.
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17. W%ﬁﬁﬁﬁ.mwmmmﬁ??
(A (1+x% dy + 2xy dx = cot x dx
d .
(B) v+ &lxy} =X (sin X + log x)
(C) xil+}.‘2\dx-}-‘£1+x2}d}::(}
(D) ydx-(x+3y9dy=0

18. YEU A, B @41 C H &l 911w 89 &) Wiaswand susr: 60%, 70% 941 80% # |
FH-U-FY UF T T &ef a9 & il miwar & -

(A) ‘f (B) &
250 250
€ 1 m =
10

57 T 19 3% 20 31y 3 a# snenfia yeA 2 1 2 FyF fou u E o v #1 sy
(A) 71 TH F] T% (R) ZTT {3 337 71 & | 39 oAl % §E I A4 fau M FE (A), (B),

(C) 3R (D) § 8 FAH T |
(A) RmEUT (A) 3 aE (R) 3H1 @t E ol g (R), TG (A) Fl Gl A
FATE |
B wfEHT (A) i aF (R) 2R |8 £ T ah (R), A (A) 1 ae
=TT T FAT 8 |

(C)  wATaFET (A) e S, WA d (R) T € |
D) A (A) T 2, 96 7 (R) FE

19, Hf9FgA (A) v:rf‘anwaémﬁaﬁmﬂia?ﬁmuwmaﬁmﬁa%‘m
a7 AEvIF T2l & % AB = BA.

- - = - L = I.,I .i-ni}q
% (R : o #fe o a1 faaof sareel &1 T

9 ¢ x o N =i ufnwfyg g,

fafma e |

T . 1 5
20. HAfgFmyq(4) . FA4 N - N, ol [ = X0
wA] & g AreEl el e

CoTit T . o 1/3

frdea 981 2 fad flx = x7 + 2=

65/4/2 * 10 []
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17.  Which of the following is not a Linear Differential Fquation ?
(A (1+x% dy + 2xy dx = cot x dx
d :
(BY  y+ dxt};}'l:xlmnx+lngxl

() xT+yHdx-yl+xdy=0
(D) vdx-ix+3v9dy=0
18. The probability that it will rain tomorrow in cities A, B and C is

60%. 70% and 80% respectively. The probability that it will rain
tomorrow in at least one of the cities 1s :

(A t} (B) %
250 250
. 9
T | (D) —
10

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 notf
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.

If A and B are two square matrices such that AB and BA

19. Assertion (A):
are defined, then it is not necessary that AB = BA.

Reason (R):  Product of two diagonal matrices of same order is
commutative.

20. Assertion (A): A function f: N — N given by fix) = x? + 2, V x € N is

one-one but not onto.
Reason (R):  Since ¥V y € N (Codomain), there does not exist x = (y - 2)1/3
in N (Domain) such that flx) =x% + 2 =y.
65/4/12 * 11 .
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TR

@@
9 @Y T A 79-3907 (VSA) TR F 5 T 8, ol 9e % 2 3 2 |

2. (%) wHNRwRTdAwiakmial - | + 3k o 2i 4 ) - 2k g el
F 78 F | 27 A1 BEl F daad 5 m S F UF wA-qvg R
ek Gt Gfew i i |

ST
@) AR TF s ake o, x-ow d i‘-,y-aaﬁ -3’5 T 7378 © T FI07 O T

w12, 9 0 Fra Hife e a ¥ aeF Fa Hf |

22, HH Fd HIfaT:

( Fa
-1 1 } _1( 1 J _1( . [ n]] _1f 2n
tan — — | + cot — | 4+ tan sin| — — || + tan tan—
-5 5 2 Sy

03, g staue i it forgi/ e fix) = 10’; (Sefx e (0, 1) U (1, ), T
X
4
A A A A A A = =
o4. FR(21 +3) + K)T(21 + ] - k ) HT: A ABC i soratt AB @ AC F1
ﬁ*@ﬁﬁmﬁ%ﬁAﬁ@waﬁaﬁﬂmﬁmmﬁﬁﬁaﬁﬁwqﬁmmaﬁﬁm
l’JlZ}SJ'{g XiE
_x+T.[ 2 HA .
95. (%) cmiy fFwe flx) = ) X=§‘3ITHE|H%I
n
1 X—g
AT
[x-1 x<2 ‘
@) T i x = 2 7R ﬂx}=12x-3' g ST & AT |
* (]
65!4]2 l_'i._-—l_l_l#
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This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

SECTION B

21.  (a) Lit t“;o rodf placed on the ground be represented by vectors
A ; A A A
4i - j +3k and - 21 +} - 2k. Find a vector representing a
flag-post of height 5 m that has to be erected perpendicular to both
the rods.
OR
""_} 13
(b) A unit vector a is such that it makes an angle E with x-axis, -{%
with y-axis and an acute angle 6 with z-axis. Find 6 and the
—
components of a .
22. Evaluate:
tan’l(— —1—) + cot'l[—l—J + tanrl(sin(— E]] + tan"l(tan-z—nj
NE] NE] L2 3)
23. Find the interval(s) in which the function fix) = lo};x’ where
x e (0, 1)U (1, ), is increasing.
A A A A A A i — —5
24. If(2i +3j + k) and (27 + j - k) represent the sides AB and AC
respectively of A ABC, find the vector representing the median
through A.
COSX m
, X #—
n 2
. —X+=
95. (a) Show that the function f{x) = 2
T
1, X =
2
A
is continuous at x = .
OR
(p) Find whether the function flx) = {x -1, x<2
2x -3, x>9 at x = 2 g
differentiable or not.
65/4/12 * 13
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LCLER]

9 @UE H T3 (SA) TFR F 6 Y7 & i ydF F 3 3 2 |

26,

27.

28.

29.

@m@ﬁ.mﬁmmammﬁﬁmﬁwéamﬁmmﬁmﬁmm
EARIRC| % 3| I O areht A i A A § 4 @refEAr ag1 6 S &, FAH
S B & 7 erefiat oo 3 oo ¥ | af awe-faar sREfa e 2, a1 W AT E
fererof <3 w3 &, srfo el e  for i B it & ferafofe b7 7o T 2
uﬁﬁﬁﬂﬁ%ﬁﬁﬁﬂﬁﬁgﬁ%ﬁﬁﬁﬁﬁ%ﬂ@ﬁgﬁ%gﬁaﬁﬁm
ST 11T |

Ifz A

()

@)

2,491 A2 - 4A — 5 1 it Sifeg |

| o I e T ]
bo = D
= BB

OMTA=R- (3TN B=R- (1} 3 W& G {: A — B 3G THT T9TET 2

it = [ X2 | #1 ot i e et s 2

FreraT
JHT n UF FfEd o9 quiieh & 1§y R 69U Z § 59 waw gfonfid
R=l(x,y): (x—y),n¥WsAE x,ye Z} | T4 A f 71 R v qeer
Hay 2 |

ﬁmfaﬁaﬂﬁaaﬁjmmwwaﬁrm#mﬁﬁm:
-

X + 2y <40
3x +y =30
4x + 3y > 60

X, ¥ =)
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SECTION C

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

26. In a school, the probability of holding a debate compe.tition is % and that
of a quiz competition is % In the two participating teams, A has 4 girls
and 6 boys and B has 7 girls and 3 boys. If a debate competition is held,
the students are selected from team A and for the quiz competition they
are selected from team B. If only two students are to be chosen from the

teams, then find the probability that one will be a girl and the other a

boy.
1 2 2
97. 1fA=|2 1 2|, thencompute A*-4A-51.
2 21
28. (a) LetA=R-{3}andB =R - {1}. A function f: A — B is defined by

flx) = (x — g) Find whether f is one-one and onto.
X —

OR

(b) Let n be a fixed positive integer. A relation R is defined in set Z
such that R = {(x, y) : (x — y) is divisible by n, x, y € Z}. Determine

if R is an equivalence relation.

29. Solve the following Linear Programming Problem graphically :
Minimize Z = 20x + 10y

subject to
x + 2y <40
3x +y =30
4x + 3y = 60
x,y20
65/4/2 * 15
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30. () Qﬁxy=ex‘3’%,a“r%m£rﬁml
ayeraT
2
(@) tan™] ‘/1“‘2 —Jl_x T cos-1 x2 % @I SFHETS J1d HITC |
J1+x2 4 J1-x2
x-2 _1-y_2-3 fiz 9 Hifvo s fiz (1,2, 3) @
31. (%) @ 3 5 5 e v foig g
V2 wEdr g m e
TrET

. = A A A
@) W@l T=@+Mi +(@2h-1) -3k T

Po+ow) +@-5wk +@u-1j
¥ ofter &t =gFam g 91 i)

LC LR

TG @IS H 4 3707 (LA) TFRF T 2, R TEF % 5 AFE |

32, (¥F) IAaHc GHIHT ye}’dx:[_y3+2xe3'1dy,aﬁy{0)=1a%a?«rzﬁrsm

HAGAT

[ e !2!
@)  HAFHA GHIH (x3 — 3xy2) dx = (y° - 3%
9 37N x = 2 ¥ EE & &1 dd

) dy T SATIe & F1d hifo |

33. W%mﬁﬁylexl’x-m{‘x:-
Eﬂﬁ?m‘:liﬁlt{l

34, (F) F@HIAC:

J‘ X—— —dx
(x — 1)(x? + 4)

U1

SSi4i2 16 e

e I EEEE— | s W —— =
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30. (a) If Xy = ex B -V. then find g

dx
OR
. : 1 . -
(b)  Differentiate tan~1 [ \[ X \/1 _ | with respect to cos™! xZ.
ll. \/7"' X + \/1 - X
31. (a) Find a point on the line X2 :1—;—£ = Z;S at a distance of

J2 units from the point (1, 2, 3).

OR
(b) Find the shortest distance between the lines

A A A
T=4+1i +2h-1j -3k
A A A
=(1+2wi +2-5wWk +dp-1).
SECTIOND
This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32. (a) Solvethe differential equation y e¥ dx = (y3 + 2x e¥) dy, when y(0) = 1.
OR
(b)  Find the general solution of the differential equation

- 3xy2J dx = [y” - 3x%y) dy.

33. Using integration, find the area of the region bounded by the curve

y:xlx‘,x-a}(is,x =—-2andx = 2.
34. (a) Find:
(x — 1)(x* +4)

OR
17

_—-—-—--—-—-—-____--PTO

" —

65/4/12 "
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35.

(@) HH I Fife

1

-1
xtan " x
AR s dx
j 1+ x2)3/2

36 0T ¥ wie qur ety i I i s

>

A A A A
P =i+ -kr+a@i - am ¥ =i - k) +p2i
Rz @ g s T 2oL - 7-3}’ _, FEFEE

+ 3k ) ¥ ufeepea

@us &

2 @ T 3 YFU-37T H1TRE 599 B, Pl Y% % 4 F 8 |

36.

eh 0T HEAH — 1

o NGO i v 37 s smaor e forr weeiy sresit ot e & e o 30
Sifat &ty 1 Fuer fwar | afed areft 2fwat d rem-srem st F ¥ §iew 18
30 =t 77 & faat £, stEE 118 20 S 77 10 &6 2T § aun dem [ E 30 ®
maﬁrzﬁﬁﬁ%mmiﬂqmwﬁﬁ@ﬁéﬁﬁmsi%ﬁﬁi: 1,2,3%1

w@mqﬁmmmﬁﬁ,ﬁmﬁﬁaﬁgﬂi?ﬁwﬁﬁu:

(i) Wﬁmmaﬁaﬁ?ﬁrﬁgﬁmwé?

(ii) aﬁaﬁq&ﬁﬁﬁ#ﬁw%,ﬂgﬂarﬁ#ﬁmuﬁﬁ@iqﬁﬁmw
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(b)  Evaluate :

1

-1
Xtan " x
— s dx
'([ a1+ xz]m

35.  Find the vector and cartesian equations of the line passing through the

A A A
point of intersection of the lines T = (i + ] -k)+ 1(3? - fi\)and

T =t4f - 1-‘:\+pa(2in +312}andparallel to the line x—21 = 7—3y = z.

SECTION E

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

Case Study -1

36. An NGO organises a charity event in which they decide to distribute
woollen caps to protect children from winter. The caps to be distributed
are in three separate boxes, Box I has 30 red caps, Box II has 20 red and

10 green caps, and Box III has 30 green caps. The probability that a Box i

is selected and a cap picked out is é, wherei=1, 2, 3.

Based on the above information, answer the following questions :

A person selects a cap. pttps://www.cbseboardonline.com

(1) What is the probability that he selects a red cap ?

2
(i)  If he selects a green cap, what is the probability that the cap has
come from Box I1 ? .
65/4/12 * 19
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(1)

(ii)
i) (%) o F9 § 5@ 6 TS 6 cm B, 36 G TH F S TR AR
F e o1 3T 71 FIT |
ruat
(iii) (@) wmﬁ@ﬁmscmé,mmm%rﬁﬁmm
(wetted surface area) ¥ ggd it g Fifau |
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Case Study - 2

37. At a birthday party, children are b

: €Ing served orange juice in conical
cups, as shown in the figure.

H=15em

L 4

Each cup is 15 em deep and has a radius 5 em. The Juice is being poured
into this cup at a rate of 0-1 em3/s,

On the basis of the above information, answer the following questions :

(1) Establish a relation between the height h of the Juice in the cup
and radius r of the surface of the juice in the cup, if the
semi-vertical angle of the cone is . I

(i) At what rate is the juice level in the cup rising when the juice is

6 cm deep ? 1

(ii1) (a) When the juice is 6 cm deep, then find at what rate is the

b

upper surface area of juice increasing ?

OR
(iii) (b) When the juice is 6 cm deep, then find the rate at which the
wetted surface area of the cup is increasing, 2
65!‘4/2* ._._.i.—l—--' p.TO
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HYAT
(iii) (@) AZ+71 F@HC] 2
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Case Study - 3

38. A carpenter needs to design a wooden box in the shape of a cuboid such
that the sum of its length and breadth is 3 cm more than its height. Twice
of its length, thrice of its breadth and its height add up to 10 em. Its
breadth added to 7 times its height is 1 cm less than 3 times its length.

On the basis of the above information, answer the following questions :

(1) Write the equations representing the various dimensions and

express them as the matrix equation AX = B.
(ii)  Find if A~! exists. Justify your answer.
(i) (a) Find A%
OR

Gii) (b) Find A2+ 7L
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