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Please check that this guestion paper contains 38 questions.
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; Please write down the serial number of the question in the answer- ,
book before attempting it.
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& 2 3 FT-giereT 7 WY I T e | ,
15 minute time has been allotted to read this question paper. The question
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(1) sawE-vad 38 wa & 1 g s ¥

(i) TA-EAOTEEI A - E, @ T, wTn ¥/

(i1i) GUE-& X 5777 867 1 & 18 7% TEAHAT T 597 gy 19 @ 20 3570F°7
FTO HTUTRA H-T 3w S xe7 &

(iv) WVE-& 7 X TGN21 825 7% 3 G- I370% (VSA) VR & 21-3 3787 & 997 ;

(v) SVE-7 7 TF TG 26 § 31 7% Tg-I709 (SA) THR & Wi7-W7 it & w7 & |

(vi) SUZ-WHI¥T 5832 835 7% -3 (LA) wwr & vla-ola et & v &

(vii) SVE-F 3 % TG 36 § 38 7% ORI/ 7/ 750/ THIFA SH75! Te=NF ST
IR-IRHE ST ¥/

(viii) F¥T-95 7 &77 A%y 78 R 7 8./ ToR, G-y & 2 7l &, GB-T# 3 2
q, Gug-G & 2 W¥A R 30 GUe-F & 2 WF F wafte fawew &1 s far @

(ix) %@ﬁ?? WW!‘Q’%?!

gE-&

(wgfawedig yw)

TG YE® 136 R

1. !lﬁfr‘f(x)=2r+% af()=1%, Af(x)R:

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

(

65/2/2

C) 2—% D) x*+3log ix| -4
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Ge

neral Instructions :

Read the following instructions very carefully and follow them :

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

(1i) Question paper is divided into FIVE Sections - Section A, B, C, D and E.

(iti) 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.

() 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.

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

(viii) There is no ov choice. However, an internal choice has been provided
in 2 questi in Section B, 3 questions in Section C, 2 questions in
Section Bland 2 questions in Section E.

(ix) Use of calculatorsis NOT allowed.

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

If% f(x) = 2x +% and f(1) = 1, then f(x) is

(A) x*+3log |x| +1 (B) x*+3log |x|
3
(0 2-33 D) x2+3log x| -4
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£

= mmmnx+coslg_{];y2ﬁmt_
(A 2 (B 1
(C) mmt | (D) 0

3. mﬂ"ﬁm{l—yz)gf+yx=a}'.(--l<y<l)$lmﬁ=l1]ﬂriﬂﬁ;

I 1
S B T2
1

1 (D)

1 —y? 1 -

2

(C)

afe P awn Q & Fdwiw ww: (2, 1, —1) @1 (404, —7) &, A PQ & 353w a0 wfom

4.
X
D +3) -6k O 21 - 3j + 6k
(A) 2i+3j-6k QK& (B) i-3j
f:- " Fal & J:\ f_ Y
—2i 3] 6k 2i,3] 6k
© -7+ CHEE R
$
— — — —
s aR AABCHBA =2z mnBC =3B AACR
(A) 28 +3b (B) 28a - 3b
(C) 3b-2a (D) -2a -3%b

R |3xBl=\3Tma . b=-3 Aganp ST FmawEm E.

2 s
A 5 B %
x 5
© 3 o
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'd Y.
2. Degree of the differential equation sin x + cos !k"'lJ =y*is
(A) 2 (B) 1
(C) not defined (D) O

“3.  The integrating factor of the differential equation

(1 —}'2}%‘E+}f1'=ay. (-1<y<1)is

1
(A 7 (B) \_];=2=—T

1

1
e /® F

<)

_/ff./‘ Unit vector along I;El where coordinates of P and Q respectively are

(2, 1, -1) and (4, 4, - g\@

« (A) 21+3J - 6k @’ (B) -2i -3)+6k
-2i k 2i,3j 6k
(©) T"’F'&"?_ ® %7773

5. Ifin AABC, ﬁ-:’t=2'ﬁ' andﬁb = 3%, then f\t‘ is

(A) 28 +3b .(B) 28 -3b
(C) 3b-2a (D) -24 -3b
6. IHflaxb|= \ﬁi and @ - b = -3, then angle between & and bis
-~ 2; n
@ 3 ®) &
Sn
© 3 ™ G
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e
e¥ ot AUl x, v, 2z A W EWI 300, GO° w1 90° &M €A AT

7 e fag @ g A ar
Tan & qstETor @
(A) 3;§=§=§ (B) %=gi£=5
(©) 2x=%='§ (D) %r”,%%
8. émaﬁamnﬁm’wamxP:B:A)tmnP(A»+P<B)=§t.ﬁtp(m
ww d
W 2 ® 3
(o) g (D) ;g—
9. x*mﬁﬁﬂﬁmt:
(A) secz(f-xJ-fc (B) —secz(i!- )+c
(C) log ]aec(g'-x)i+c (D) —]w[sec{f-—x]i*-c

10. 3R & AABC & ¥ (g, b), (c, d) @0 (e, ) & 70 AABC % 3%t A gro frsfa

acel?
fsmamt, @/ b d f| wwd:

1 11
(A) 242 (B) 442
(C) 2A (D) 44

S f(x) =x|x|, x=0W
(A) Heaa au HaHAa R | (B) @ed R, T0g MEFHA TR |

(C) Fawera g, wgamaaEi e | (D) A& AT yTF AR |
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°

10.

11.

607 and 90° with

Equation of hne passing through origin and making 30
X, V. 2 aXes n--apvctwvh' 18 1
v ¥ 2x 2y _z
A =T (B) ﬁ =170
2v  z 2y !’.
Gy 2x=—F=7 (M = =
(©) IR i T !

I\-

If A and B are two events such that PA/B)=2 » P(B/A) and P(A) + P(B) =7

then P(B) 15 equal to

.’ -‘.
(A} g B) 3

4 5
) g D) 3
Anti-de { tanx-1 . h is
Anti-derivative o tan x + 1 with respect to X 18 :

) 2[R
(A) sec2(‘3—xJ+c g\@& (B) —sec‘(z-x]+c

sec(3- x|+ c

(D) -log

(C) log sec( Q\@ +c
D

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

"a~c e |?
AABC, then | b'd [ | isequalto

1 11
(A) 2% (B) 4AZ
(C) 2A (D) 4A

The function f(x) = x| x|is
(A) continuous and differentiable at x = 0.

(B) continuous but not differentiable at x = 0.
(C) differentiable but not continuous at x =0,
neither differentiable nor continuous at x = 0.

(D)
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12 ﬂ'&tan::_‘Lf' =katﬂ&;ﬂmt
=Y ¥
(A) 3 (B) o
q 1'-‘:‘. \\
(C) sec? ,\x/] (D) - gec? [\

13. mmﬁmm&:mmz:uwym(A,s)marfhmmmtm
@B 2)RNgrmam 198, difadadhmam o

(A) a=9,b=1 (B) a=5,b=2
(C) a=3,b=5 (D) a=50b=3

14. qmmﬁmwm%wﬂatsﬂiﬁgm 4), (8, O)th(3 3)t|u&m
I T Z = 30x + 24y R, A1 (Z 1 v W Z ®1 AW ) aqa R

(A) 40 (B) 96
(C) 120 D) 136

15. szaAqm’tm2x3mthmmw'ﬁmﬁat,?ﬁmBﬁﬂﬁt:
(A) 2x2 (B) 2x1
(C) 3x2 (D) 3x3

16. qﬁl 2 0] P+Q#, mpmmﬁﬂmtmqqmﬁwmﬁmmt
?ﬁth

(2 52] [o -5;2}
(A) L 5/2 4 | (B) /2 0

"0 52 2 —5f2]
© | 50 o ] @ [5/2 4
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12.

v

_13.

14,

16.

16.

x + y) dy .
If tan \__..I = k. then dx 18 equal to

X~V
-y }_’
(A) _.r_ (B) v
Faet
9 (v 2 X
(C) sec? ﬁ-} (D) - sec LI)

The objective function Z = ax + by of an LPP has mnxjmu:q valueqﬂ at
(4, 6) and minimum value 19 at (3, 2). Which of the following 18 true .

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

The corner points of the feasible region of a linear programming problem
are (0, 4), (8, 0) and [%Q %] .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

If A is a 2 x 3 matrix such that AB and AB' both are defined, then order of
the matrix B 18
(A) 2x2 (B) 2x1

(C) 3x2 (D) 3x3

1{’- : 2 :I = P + Q, where P is a symmetric and Q is a skew symmetric

matrix, then Q is equal to

[ 2 b6/2] [ 0 -5:2]
A |52 4 | ® Loz o

0 b/2 2 <=b5/2
© | _gse O]N (D’[arg 4]' .
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a2 a1 | ol TR AT ¢ AR, T EET A T |
‘ '3 a 1.

18.

19,

20.

R (Al = (kA Tl ASR 2w e, Rk F e wmawa Y.
(B) -1
M) 0

A) 1
(C) 2

v - wh sy
WA HERT 19 TE 20 F U A (A) % wig o o smurfa wea (R) Rar |y §

Py =mit & & WY o o fareen qfi

(A) (A)m(ma\a’img\\@m(m,m(mﬁaﬁmmia

B) (A

(B) ( )W(R)ﬁ@iﬂm(m.mm)ﬁmmqﬂmh

©) (A)FRY, T Ry TR |
D) (A et R) Tt

Aty (A) : TR v Yo Fids it i waers et A o, g,y F P wEEh §, @

sin2a +sin?p +sin?y=2% |

W (R): G ERe Rt s el wam 1 om R |

YT (A) : (cos~! x)2 ® e a2

w (R) : cos“xﬁgmmwmq&m[?. -’25]3 !
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18.

18.

20.

?

ll"|r -]5 3 : J is non-singular matrix and a € A, then the set A 1s |
.3 a l

(A) R (B) 10}

(C) (4 (D) R- {4}

If |1A| = |kAl. where A is a square matrix of order 2, then sum of all

possible values of k is

Ay 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 @eason (R).
Choose the correct an%@;}‘ out of the following choices :
(A) Both (A) and@ 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.

Assertion (A) : If a line makes angles a, f, ¥ 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.

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

Reason (R) : Range of the principal value branch of cos='x i 1q J)
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7] ::H' "’ b‘ Lo l. HT-‘ f‘ﬁ} ,;..um Hm'r “i'a.m R &‘ “" I: — “' |_' R. f“ “. el Il. '-. h ﬂr'f
F1 &®m 97w v

16y i 3n
- . La) m!‘!’?{iﬂﬁt’ H]n'ltuln ‘4—!4-(‘05 [u'os n‘]*lllll I‘])

Jqw
(bY  cos~! x & TG G wat o €[-1, 0] 1 & qfi|y ot faafam |

23 Uﬁ:“ﬁm%m:r-a\ +b z=cy+d#%, mwm%mmﬁﬁnwen
Wﬂﬁﬂmﬁg'ﬁmﬁhq|

24. (a) Wy =\/ax pvﬁ&ziﬁﬁ‘qﬁﬁv( ZJ [g.:c)

s\@&m

N
a.r+b $T0<xg ]
(b) 'ﬂﬁ.'f(x)-J &é" 1<:<2mﬁmmm(0 Z)T{Mt ?ﬁ'a

mbtm@ﬁhqi

23. ﬁw@ﬁmmwmaamt.ﬁmwﬁ@%mama
@ Tl s & e srert f

L
¥9 @UE A g -37th (SA) ¥R & 57 &, Rl et % 3 viw d |

log \@

]
6. mmRn: [ et

log \2
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Phis section comprises of Very Short Answer Type (VSA) questions. each
of 2 marks.

21 1f a. b, ¢ are three non-zero unequal vectors such that @ b =4 ¢, then
find the angle between o and b - ¢

3n)
22. (a) Evaluate sin™! |-.-,m 5 )+ cos ‘1 (cos 1) + tan~! (1).

OR

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

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

"~
O Wan  (dv)2
24. (a) Hfy=+ax+b @etha:;[@)«v E;)=U.
Q
@$ OR
ax+h 5 O<xs<l o 4 differentiable function in (0, 2)
(b) Iff(.r)—uzxg . l<y<p isA erentiable function in (0, 2),

then find the values of a and b.

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.

SECTION-C

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

log \ﬁ

6. Evaluate J

log V2
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27. (a) AFS GO (xy - 22) dy = yv? dx %1 sgTas & A Fifae
Jgal

(b) Iaww aftem (o2 + ”d.r""!“ =/x2 + 4 &1 Y € 74 Ffg |

28. (a) US wdw, Pl @ aw ¥ W H wen @R R, ¥ I W-T w0
wfreeran wfega & 12 et Jl # | e 12 H '@ w1 hET w3 1

H1fIY | argfems U %1 Ty i ya i |
Faan
(b) A IR Baf-wrd @ ua 98 Fi IoTed ®A £ 99 7% fb ITH AT @ T wy
YT @A ® AA T8 o | qfe A B B E R, A IS Na i
wTiyssar A Hifa |

29. = e Yumm anen ) e g & Hif
0001 S x+2y>2
&)ﬁs\o
2\&-:200

@*0 y 20
&:aﬁm‘a Z = x + 2y %1 Aftraw g 719 A

30. (a) mma?rﬁm:f |x* — x|dx

~1

~1
b e [ S g

S ]l -sinx
iﬂﬁ jex( cosx]d'r
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ﬂ? (8
(b)
28, (a)
(b)

-1

Find the general solution of the differential equation

(xy — x7) dy = y* dx.
OR

Find the general solution of the differential equation :

q

A dv
(rF + 1) 30+ 2oy =\x? + 4

Two balls are drawn at random one by one with replacement {rom 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,

OR
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.

~{29) Solve the following linear pt@grammmg problem graphically :
Maximize : Z=ux+2y gﬁ\
subject to constramts@\t + 2y 2 100,

‘,/30. (a)

_A1. Find f €11 _cos ¢/
Download all NOTES and PAPERS at StudentSuvidha.com
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$
2y + y < 200,
xz20,v20.

Evaluate J‘ (x4 - x|dx.
-1

OR
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Ohe’ W - ¥
,p;m:}a'ni-mfmmﬁlﬁnimﬁ.h?ﬁn‘-f&‘cﬁia.'pm#I
32 wwm IfE PQRS Fema& wid P4, 2, -6), Q5. -3, 1), R(12, 4, 5) 7
S(11, 9, -2) &, & fawul & mftern s €ife a0 @F @ | el =
wfredza firg yma i |
I
® fag (-1, 3, -2) & e TR aTEh AW ﬁ@ﬁf:%:% —
x_;‘?:y;l'-‘z;Itm.wfmfﬁmmmﬁmlm;w
tan &t qe fivg @ g0y i |

33. FTEEE & w4 @ 39 finga w1 Qe W D B i (<1, 1), (0, 5) 7 (3, 2)
 J
&
34. wmf:[-4.41-%;941.f(x)=\f16-x2mmtlzrrfnzﬁsfwm
mmt.maqk&@:ﬂhmtwﬁhu'%nﬂmmﬁﬁqmm
f(a)=\ﬁﬁl N

35. (a) v&AJ 2 1 2|fanB=|-2 -1 -2]§,FﬁABmﬁﬁqm
L2 1 3] 0 -1 1.

% T & i el P #) 7a S -
x-2y=3
2x-y-2=2
-2y+z=3

=3 -2 ~4] [120

Jaa

cosa -sina 0 ?
() R f(a)=| sina cosa OJ 2, @ farg Fifore & f(a) - £(-p) = fla - p)
L 0 0 ]
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SECTION-D

This section comprises Long Answer type (LA) questions of 5 marks ench.
w2 (a) Find the equations of the diagonals of the parallelogram PQRS
whose vertices are P(4. 2, -6), Q5. -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
. X_Y 2 x+2 y-1 +1 ... .
the lines ‘1‘="‘2"=':;‘and 3 =4 7 = z 5 Find the vector equation

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

/133, _Us'mg Integration, find the area of triangle whose vertices are (-1, 1),
(0, 5) and (3, 2).

. Q
A4, A function f: [- 4, 4] g\*&i 4] is given by f(x) =\/16 — x2. Show that f is an
onto function but n§*a one-one function. Further, find all possible values

of ‘a’ for which fi N \ﬁ

$

-3 -2 -4 1 2 0
}5/ (a) IfA=| "2 1 2 |andB=| -2 -1 -2 |, then find AB 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 0
(b) Iff(a)=| sina cosa O |, then prove that f(a) - f(-B) = f(a - B)
L 0 0 1
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avsg - &

¥ WUE H 3 WU NI d.n.«ar:_rn'fa-% sHhISal geataa smatha 973§ Fag s e

&4 3w R

'5\ : w.:—-unm-—“-‘
RAMMAAARMAMAMAR AR \ §-§ L Cm—T—
m*ﬁmwmwﬁy,ﬁ%mﬁ%mﬁmi: =
A o R e e S e

ATAEIEE W= ¥ wam 240, # |
B : mﬁmmmmmﬂ;

TRIETE a9 & wam 220, # |
C : mﬁmmﬂ'sﬁ%?g@Qmmmaz

m%mué\g%m-am
D : mﬁma@%aﬁmﬁ;

IHEfRTS o= & 9 9% ¥ |
ﬂmﬂj@.%P(m=P(B)=P(C)=P(D)=%3Wmeaﬂaﬁmtwﬁm
IR @ |
m%mmﬁmmﬁﬁn:

(i) wmaHifae: P(L/C)
(ii) @S P(L/A)
(iii) (a) 7va T PA/L)
woEr
(b) AT A KT & v Areear T T A amEte R A 2

qrar-fie ¥ @ 9 0% aEfds R )
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as follows :

B

A 1 When both father ang
Chances of left hand
When father i3
Chances of isft
When fasher is left

mother are left handed :
ed child is 249

tight handed and mother is left handed :
handed child ig 22%.

handed and mother is right handed -

Chances of left handed child is 179
When both father and mother are right handed :

Chances of left handed child iy 9%.

1
Assuming that PA)=PB) = P(C)=PMD) ==

1 and L denotes the event that

child is left handed.

Based on the above information, answer the fol lowing questions :
(1) Find P(L/C)

(i) Find P(L/A)

(111) (a)

(b)

Find P(A/L)
OR

Find the probability that a randomly selected child is left
handed given that exactly one of the parents is left handed.
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[1!-2 Engine displacement is the measure of the cylinder volume swept by all

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

Ihgse 5 =

The cylinder bore in the form of circular cylinder npen at the top 1s to be

made from a metal sheet of area 751 cm?.

Based on the above mformal@n answer the following questions :

(1) If the radius o&@]mder is r cm and height is h cm, then write the

volume V of%:. ‘linder in terms of radius r.

.. dV
(u) Find 5— dr

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

(b) For maximum volume, h > r. State true or false ang Justify
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The use of clectrie vehicles will curb air pollution 1n the long run

e

-

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

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

CJI }.—-

S
Vit) = Et‘+25t— 2

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

2002, 2003, ...... respec%})@x

Based on the above@brmatmn, 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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