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(Dha,
g fade

At AT &) aga qravrt & Oig Sk IT# a7 I

@ w77 7 38 757 & 1 & w7 s ¥

(ii) WA-FTOTEE T Iad -G ®, & T, e nF/

(iti) GVE-& § 997 G 1 & 18 7% FElASNT 77 597 qGq7 19 TF 20 370F%7
FT HTUTRA QO -T o S o7 ¥ 1

(iv) SVS-& 7 5% qG21 § 25 7% A TG-I70% (VSA) ¥R & Z-3) /%1 & 997 i

(v) SUE-7 7 T% HGT 26 § 31 7% TG-IT07(SA) TFR & W7-M7 st w7 &

(vi) SUZ-WH T3 58032 835 7% &-370%7 (LA) ¥or & wle-sha et s v &/

(vii) SVE-F 3 5% T&1 36 8 38 TF IHCRA /37 / S7o02/ THFA SHT3 TeTF7 7Y
TR-In ST E |

(viii) T~ ¥ &7 [Rwey 787 Rar 71 8 | 7ok, Gvs-w & 2 vl §, GZ-TF 3 =
5, GvZ-9 % 2 Y97 7 a1 AVS-F ¥ 2 757 F el e w1 s Rar may @

(ix) Fepow F1IvnTI TR/

(t)

TE-%
(wgfawedia M)

TRETEA®W 135 R |

1. ﬂﬁd—i‘f(x)=2r+% auif(1) =18, Mf(x)?:

(A) x2+3log x| +1 (B) x2+3log x|

©) 2-;'21 (D) x2+3log x| - 4

65/2/2 Vo o Wl Page 2
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General Instructions :
Read the following instructions very carefully and follow them :

(i) 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.

(i) In Section A - Question Nos. I 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 § marks each.

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

(viii) 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 tn
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.

P2 If% f(x) = 211% and f(1) = 1, then f(x) is )
(A) x®+3log Ix| +1 (B) %+ 3log x|
3
, (C) 2-3 D) x*+3loglx| -4
65/2/2 AN Page 3 P.T.C
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£

- mm&llnI'*'COSlgi;J:Y'zﬁmt_
(A) 2 @ 1
(C) qforfea ol R (D) 0

3. mm{l_}a-Z)gfq.yx:a}ll(.1<}r<1)mmwa’

] 1
N Z7 ® 7=

1 1
(C) 142 (D) .

4. T2 P awm Q * fdwe waw: (2, 1, —1) 941 (4, 4, _7) &, A PQ & R " wham

h.

(A) 21 +3j -6k (B) -2i-3j+6k
9] 3] 6k 2i,3] sk

© T T D) T

s R AABCHBA =27 mnBC =3B AACY:

(B) 2a - 3b

ol

+3

o

(A) 2

(C) 3b-2a (D) -2a - 3%

6 aR|3xBl=\3AwE .- b=-3 AT FmaTm L

2 s

A 5 B

T LS

(C) 3 D 5
65/2/2 AN Page 4
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(Ohs .
2. Degree of the differential equation sin x + cos i\'&'i'J = y%18
@A) 2 (B) 1
(C) not defined (D) O

“3.  The integrating factor of the differential equation

(1 —}'2}%3+}fx=ay. (-1<y<1)is

1

(A 2, (B) v;zf-?
1

-2 R g

<

_/4:‘ Unit vector along l;.’Q where coordinates of P and Q respectively are
(2. l. "'1) ﬂnd (41 4. "?)1 iﬂ

« (A) 2?1-3?—61? (B) -2i-3j+6k
—2i 3j sk 2i . 3] ek
© - ® T*7773
— Y "b
5. Ifin AABC, BA = 23 and BC = 35, then AC is
(A) 28 +3b .(B) 2a -3%b
(C) 3b-2a (D) -2&-3%

Iflaxb|= -J.?-. and @ - b = -3, then angle between a and b is

6.
-~ 2: R
@ 3 ® &
x 5n
€ 3 M
65/2/2 L Ve Vo Page 5
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'.i:k ooy . S 3 aref
& #ft Al v, v, 2z RN H FHA 30°, GO AUl 90° @ &I TEHi+H

7. g fag @ g I al
Tan & gt #
v v _Z 2x _2v 2
(A) VH:Q:U (B) 3°1°0
vz 2y 2y =z
(C} 2x = 3"'1 ([)] ﬁ- 1 -1

8. @ uzait A mn B & foq P(A/B)=2 x P(B/A) ® a1 P(A) + P(B) = %t. @ P(B)

e
o 2 ® 1
© 3 o 3
9. x%m%wrﬁmt;
(A) secz(f-xJ-fc (B) —secz(i!- )+c
(C) log ]aec(f’-x)l+c (D) —]og[aec{f-—x]i*-c

10. af2 wF AABC & ¥¥ (g, b), (c, d) a0 (e, f) & e AABC & 3%t A zro frsfa

e |2

a ¢
femramt,@ | b d f| wwd:

1 11
(A) 242 (B) 442
(C) 2A _ (D) 4a

S f(x) =x|x|, x=0W
(A) @aa aw EHAa L | (B) AR, WY yeHea TR |

(C) FawcrHa e, wgema g | (D) & MM sTwFaa R |

2/2 AN Page 6
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7 Equation of hne passing through origin and making 30°, 607 and 90° with
X, V. 2 axes respectively 1s 1
2vov o2 .l '._Z__ z
(A\) Q‘:‘;::;:‘, (B) 1 -0
IS A A 4 _g__z_
(C) b-;ﬁj—-l (M T_l_
2
4 If A and B are two events such that P(A/B)=2 » P(B/A) and P(A) + PB) =7
then P(B) 1s equnl to 1
.’ -
N 5 B) 3
W 3 5
) g D) 3
9.  Anti-derivative of tanx-1 ith ttoxis: 1
9. . tan « + 1 With respec -
(A 2 (’E \ + B < (E' - ] +c
A) sec |y -x|*¢ (B) -sec®|g—%
a ) a )
(C) log secﬁ—x; +c (D) -log sec[z- J-t-c
10. If (a, b). (c. d) and (e. §) are the vertices of AABC and A denotes the area of
‘a ¢ e|?
AABC. then | b d [ | isequalto 1
111
(A) 242 (B) 4A?
(C) 2A (D) 4A
11. The function f(x) = x|x]|is 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,
PlT.Ol

65/2/2 AN Page 7
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+ dv

12 uf2 tan 1I_._:' =k m dxmt
=Y Y
(A) p (B) o
(C) sec? }‘I D [\\
x (D) - gec®

13. wmﬁmm&ammhuwyw(4,6)marﬁzmm42tam
G 2)Rgmar 198, A ddshmemyo

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

14. qmtfiwﬁm:misgmaﬂa&uﬂiﬁg(o 4), (8, 0)“‘“(3 w!uu&m
IE FEH Z = 30x + 24y R, A1 (Z F iy 71 - Z %1 a8 WH) aa
(A) 40 (B) 96
(C) 120 M) 136

15. szaAqm&sMx3m3hmmw'ﬁmﬁat,?ﬁmBﬁﬂﬁt:
(A) 2x2 B) 2x1
(C) 3x2 (D) 3x3

16. qﬁl 2 0] P+Q?, ﬂﬁPﬁHﬂﬁﬁwthwﬁmmﬁamt
?ﬁth:

(2 s2] [ 0 -5/2
@ 52 4 B 5o
5/2 2 -5/2
' 5/2 0] (D)[W 4]
/2/2 AL PageB
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12.

- X~V
™ (}:\
() sec? ﬁ] (D) - sec? LI)
_13. 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=5,b=2
(C) a=3,b=5 (D) a=6,b=3
__14. The corner points of the feasible region of a linear programming problem
are (0, 4), (8, 0) and [%Q %J .If Z = 30x + 24y is the objective function, then
(maximum value of Z - minimum value of Z) is equal to
(A) 40 (B) 96
(C) 120 (D) 136
15. If Ais a 2 x 3 matrix such that AB and AB' both are defined, then order of
the matrix B is
(A) 2x2 (B) 2x1
(C) 3x2 (D) 3x3
20 . e |
16. Ifl . , | =P+ Q where P is a symmetric and Q is a skew symmetric
matrix, then Q is equal to
[ 2 62 ] [ 0 -5/2
A |52 4 4 B |2 o ]
[ 0 b2 ] [ 2 -5/2
(C) L -6/2 0 D) 5/2 4 ]
65/2/2 AN Page 9 p.
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(L]
g& o2 .
17 uﬁ:ll’.’ .;I WWWWMQWREAt.mW,\WB: |
‘ '3 a 1.
18. @R (Al = [kA| v AwR 2wl s, Rk ko R waERY.
A 1 (B) -1
(C) 2 D) 0
sty - w6 s A

WA HA1 19 W 20 3 U A (A) % g 0 o s wua (R) Ran R | vl §
Prer amit & @ WY o ot firee qfi -

(A) (A) 701 (R) 3 v € shwm (R), 7 (A) 6 o smsm s f |

(B) (A) 71 (R) 3w &, vty %A (R), ¥ (A) i 9t el s f |

C) A, TP R) TR
D) Ay taR) TR |

19. Hftreya (A) : AR & @ Fadws et ) v el A o, B,y F S wH R, B

sin2a +8in?p +sin2y=2% |

W (R): s RgRaEi s Tl wam 1 om e |

YT (A) : (cos~! x)2 ® st w2

20.
- xn

-

w6 (R): cos-‘xﬁgmmmmmq&m[

AN Page 10
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Ohay .
1 21 1
17 1f 2 31 J is non-singular matrix and a € A, then the set A1s
’ L3 a i
(A) R (B) 0]
(C) 4 (D) R- 14}
18. If |1A| = |kAl. where A is a square matrix of order 2, then sum of all
possible values of k is 1
(M 1 B) -1
(C) 2 (D) O

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) 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) : If a line makes angles a, B, ¥ with positive direction of the
) coordinate axes, then sin? a + sin? § + sin2y = 2.

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

20. Assertion (A) : Maximum value of (cos! x)? is n2.

¢ Reason (R) : Range of the principal value branch of cos™'x is | :2—“ :QEJ _

65/2/2 i Via Vo W Pag'e 11 P.T.O
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m u

FE VR 8 30 e 3ahe (VSA) g wra B, P vedgas w2 s R

i Sl .-‘ h i { HTJ T‘ﬁz ,;..um Hm’r “im ! ra.. ll. I: = “' |_l R- l'” Jll el I: l-. 4 QTT-I
F1 &0 g A

22, (a) wm -1 | dn
{ A v gin ‘tum ‘—!-H'os

1 I {cos ) + tan~ ' (1)

qw
(b} cos~! x & HTeE @i gt v e -1, 0] aun yaw gfigy Wi fafao |

23. ‘uﬁ%m*mx:a}'-{-b.z:cy-bdg.ﬁtm:mﬁﬁWMﬁm?m
@ T R v fag st i |

@ TRy = Var B, e e L) ()2
\

HYuq
b __.Jlax'*b y O0<xg]
) AR =1, L 1<x<p S0 RE T SR (0, 2) R srmerta R, 5
a4l b % 9 WA Hifw |

25, ﬁ%@ﬁwﬁﬁmwmﬂﬂ@t.ﬁﬁz#ﬁnhqﬂ%m%mﬁ
@ ¥l s & e srert f

g -7
¥9 @vE # g -3ath (SA) ¥R & 57 &, Rl et % 3 v 4 |

log /3

26. =R A &) J 1
‘ (e* +e7) (e - ) dx
log \2

51212 AN Page 12
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Fhis section comprises of Very Short Answer Type (VSA) questions, esch
of 2 marks.

21 1fa.b, ¢ are three non-zero unequal vectors such that a b=a ¢, then

find the angle between a and b - ¢ 2
3n) °
22. (a) Evaluate sin™ | sin Y cos™! (cos 1) + tan~! (1). 2
OR

(b) Draw the graph of cos™! x, where x €[~1, 0]. Also, write its range. 2

23. If the equation of a line is x = ay + b, z = cy + d, then find the direction
ratios of the line and a point on the line. https://www.cbseboardonline.com 2

fd2v)  (dv)2
24. (a) Ify=+ax+b, prove that }LE:‘L) + LI;) =0. 2
OR
| . <Y< . .

b If f(x) =1 ;Ix; bx f ? < ; < 12 is a differentiable function in (0, 2),
then find the values of a and b. 2

25. If the circumference of circle is increasing at the constant rate, prove that
rate of change of area of circle is directly proportional to its radius. 2

SECTION-C
The section comprises Short Answer (SA) type questions of 3 marks each.
log /3
" 1
; r dx 3
6. Evaluate J e+ e (e - e?)
log V2

51272 AN Page 13 P.T.O.
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[E3FS
27. (a) NEAFH FHHW (vy - 12) dy = y? dx ¥ ST ¥ A Fifu

.
HYgq]

(b) o glEw (2 + 1)%+ 2_13-:w[ﬁ+4wmmmm|

28. (a) U wdw, Pl we AW w0 2 H wEn a9 R, ¥ 00 -0 6
whreeram wfes @) 112 fweh ardh § 1 o 12 ) 7@ w1 e weE
Hre | FfREs =t 1 areg ft sma Hf |
Fyan
(b) ANMBE-widwyd S Wed At ITH AT & T wy
T G W) A T S ) A A G W T B, A T A B

wfeRen ma Hifsre |

29. fi Yaw Yrumm awen +) andr go & R
EUYT : x + 2y > 100,
2x -y <0,
2x +y < 200,

x>0,y20
% WA Z = x + 2y 1 Hftrewan 7= 719 A |

30. (a) mma?rﬁm:f |2t — x| dx

~1

o l -sinx
31 iﬂﬂ 'jex[l-cosx]dx
65/2/2 g Vo Wo W Page 14
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Find the general solution of the differential equation

AT (8
(xy = x¥) dy = y* dx. d
OR
(b)  Find the general solution of the differential equation :
o dy
(F+ 1) o+ 2oy = VP + 4 8
28. (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 wine
the game. Find their respective probabilities of wining, if A starts the
game first, 8
~{29) Solve the following linear programming problem graphically :
Maximize : Z=yx+2y
subject to constraints : x + 2y 2 100,
2x-y<20,
2x + y < 200,
x20,y20. d
1
JZO. (a) EvaluateJ‘ |x* - xldx. 3
-1
OR
_sin~lx_
Find | T2 dv 3
(1-x)
1-8inx 1 3
_A1. Find e‘ o3 %)
P.T.O.
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Che’ g - ¥

,p,m:}a'ni-;mfmm:&}ﬁn&m?.mﬁmiﬁ.ﬁm#I

) @am apfa PQRS fams afd P4, 2, -6), Q5. -3, 1), R(12, 4, 5) 7w
§(11, 9, -2) & & fawul & adtwn w@m A 7 F@H wam | fal &

e

whredza fag ym iy |
o
() fag (-1, 3, -E)ﬁmmMWﬂﬁmﬁf:%:% o
+2 y-1_z+1. .
5 =ty =5 b v, ww w {w wfen w wm Ag | am vw
an % 7w firg @ 36y A |

33. wHTHER & w4 & 38 Py w1 dwe 7 A Ards i (<1, 1), (0, 5) 7 (3, 2)
1

34. TF BT £ [~ 4, 4) — [0, 4], f(x) = V16 - x? TR 7@ & | ZWiYY P { 0% SremTEE
wor 8, T e s Tl | v rfaf '‘a’ & 78 3t A W Fifdg P g

fla) =\/78 | 5
[-—3 -2 -4 1 2 o]
35. () MA=| 2 1 2|anB=|-2 -1 -2 % % AB w it 7w
L 2 1 3, 0 -1 1.
% YoM @ e afe P ) wa $ifag -

x-2y=3

2x-y-z=2

-2v+z=3 b]

Faq]

" cosa -sina 0?
(b) IR f(a)=( sina cosa OJB.ﬁ‘lﬁziﬁﬁmﬁiﬂa)-f{—ﬂ)ﬁ(a-m 5
L 0 0 1

65/2/2 AN Page 16
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SECTION-D

This section comprises Long Answer type (LA) questiond of 5 marks each.
w2 (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 is perpendicular to both
L X _Y_z o x+2 y-1 z+1 .
the Imes%="“2‘=:§‘and t__a =4 5 L_z 5 - Find the vector equation

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

»33. Using Integration, find the area of triangle whose vertices are (1. 1),
(0, 5) and (3, 2).

A4, 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) = \ﬁ

-3 -2 -4 1 2 0
'§5/ (@) IfA=| 2 1 2 andB=|-2 -1 -2 |, then find AR and use it
2 1 3 0 -1 1/
to solve the following system of equations :

x-2y=3
2x-y—z=2
2y+z=3
OR

[cosa -sina 07
() Iff(a)=| sina cosa O |, then prove that f(a) - f(—B) = f(a - B)
L O 0 1

65/2/12 i o o VL Page 17
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(Ohe
avs - &

¥R WUS H W NI &8/ sede/vftga yarsal qeaiea wmarita 973 § Fad gy
&4 3% R |

wyfre HETS T gwn & g ) smard & s 190, wm ARt §
“Mmmmﬂmmmm”mmmm“ 8 4-4 L CE——

i,

CECTE—

D
mu-.ummumgmpun n*'tl.-._
m—ﬁmmﬁﬁwﬁg,ﬁ%mﬁ%mﬁqﬁ:
A T 4w o aren S AR W

STAETES W= & wam 249 # |
B . “ﬁmmﬁmmmmﬁmm

AEfRTE a9 & Tam 200, # |
C : mmmwmma;

el o= & w5 179 ¥ |
D : mﬁmamzﬁmﬁ

IEfRTS = & G 9% ¥ |
azmagq%PmpP(B):P(C):P(D)=itammeaﬁm3mm
IR 7 |
m%mmﬁqmaﬁﬁu:

(i) W@ K P(L/C)
(ii) ¥ FHifre: P(L/A)
(iii) (a) 7ma T : P(A/L)
L
(b) WifHdT 71 HT & v A= I T T ARt R At 2
qrar-fieT ¥ 9@ 9 O aEfcs R )
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SECTION ¢

}]I S : *
: 1 ]

ll_mt:. of NSsescme A5 based/nn .

P Nt questiong of 4 4 bhsange hﬂm-d.'jmp
;jh Rece nt studjeq narks cach. Hraed
as follows :
A : When
o both father and mother are Jeft handed :
. ances of left handeq child is 249,
Wh is
. en father ig right handed and mother is left handed :
hances of left handed child ig 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(yy < L
) (C)=PD) = 4 and L denotes the event that
child is left handed,
Based on the above inform ation, answer the following questions ;
(1) Find P(L/C)
(ii) 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.
65/2/2 AN Page 19 F
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(U]
g&@m”ﬂﬂm*mnﬂaﬂﬁmﬁmﬁmﬁm-mmm

37

. ot frem, wem w fop AR Em R |

-

7.-'1xcmgimaﬁu@ﬁﬁﬁzﬁ.@mﬁqwm&mmm% AR &
foz w1 ari s 2 |

mﬁm%mmﬁnm%mﬂﬁn:
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" Engine displacement is the measure of the cylinder volume swept by all

®
[Ohe
37.

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

Inguse v =h

The cylinder bore in the form of circular cylinder open at the top is to be

made from a metal sheet of area 751 cm?2.

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

. . . dV

(i) Find dr - 1

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

2
OR
(b) For maximum volume, h > r. State true or false ang justify p
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The use of electrie vehicles will eurb air pollution 1n the long run,

@

-

-

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

vehicles in use at any time t is given by the function V:
. 1 5
_—— 3 -— - 2 [y
Vit) 5t - o te+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.

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