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Directions :

(i)

(iii)

(iv)

(v)

(vi)

There are in all 24 questions in this question paper. All questions are
compulisory. :

7l &g MeiRa sie 396 wwga sifed &

Marks alloted to the questions are mentioned against them.

YA Yo Pl LAMYGD Uled qeim FHfd 3R el

Read each question carefully and answer to the point.

TS I 1 SEfadeid U 21 39 U9 & TS WUS & IR ¥ IR fGdeq i e
&1 T2 fadew 3o TRyRaer # fafae|

Question No. 1 is multiple choice question. Four options are given
in answer of each part of this question. Write correct option in your
answer book.

T AT 1 BT YD WUS BP 3ih BT &1 T WA 2 | 7 b Ub 37 &b T 2
S T 8 | 12 A &l 3 & UL & Yo =1 13 | 18 T °R 37d & U &
TS HT 19 | 24 T Urd 316 & WA &, ST we 6w 24 /4 amenRa
72 &l |

Each part of Question No. 1 carries one mark. Question No. 2 to 7
are of one mark each. Question No. 8 to 12 are of two marks each.
Question No. 13 to 18 are of four marks each. Question No. 19 to 24
are of five marks each, in which question No. 24 is case/source based
question.

9 Y2H-UF H JHY R P13 [Jbed 81 & gy Siua yeet § sriaRe faower yam
foran mar 21 O weet ¥ pad v faswen & & IR aforel

There is no overall choice in this question paper, however, an internal
choice has been provided in few questions. Attempt only one of the

given choices in such questions.
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1. (@) tan? (-/3) I THA AR : 1
The principal value of tan-! (-y/3) is :

(i) =n/3 (i) -n/3 (iii) n/6 (iv) -n/6
2 519 -7 _
(=) 341&;@A—[35 5 1o DAMEE: 1
& e SR BRA ger ] =
The order of the matrix A —[35 2 5 12] is:
(). 4%2 (i) 8 (i) 2x3 (iv) 2x4
(M) cos(yx) B 'x' & A& HEDeT ¢ : 1

Differentiation of cos(y/x) with respect to 'x' is:

K, : g i | : .. =sin(yx) : :

(i) sin (Vx) (i) S-vxsin(yx) (i) BT Moo (iv) -sin(yx)
(°) U gu B 5T r=6 I W r & AU &bt H TRad B & & : 1

The rate of change of the area of a circle with respect to its radius r at r=6 cm

is:

(i) 8=n (i) 10=x (iii) 1irm (iv) 12=n

: sec’ X : |
(5] i ==X minme 1

: rsec’ X =
The value of | X st
(i) #tan X=>ckc (i) tan x+x+c
(iii) cot x—=x+c (iv) log cosec x+c

(@ [x?e’dx R & : - 1

fxzexjdx equals :

() S+c (i) 3e+c (i) &+c (iv) de’+c

(8) alc v X1 & fap-3rura -18, 12,-4 &, O 39 fop-Prems &i: 1

If a line has the direction ratios -18, 12, -4, then the direction cosines of it

will be:
@ S22 s B iy 528522 vy 29,6, -4
(3) A9 DT et T 3acda THIBROT S TS gl H JUNRI Wes 3RRT & G a1
The number of arbitrary constants in the general solution of a differential
equation of third order will be-
(i) O (i (i) 2 (iv) 3
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forder - o T&1-1 P 3TeT &1 @ost H, & B BT UG (A) T BRI (R) & ¥ H
fuftea fovan man &1 FrafeRaa et (i), (i), (i) T2 (iv) § § g ST T
TR Qlfore|
Direction : In next two parts of Question No.-1, there are two statements labelled
as Assertion (A) and Reason (R). From the following options (i), (ii),
(iii) and (iv), select their correct answer.
(i) AT RIM HE & TR, A DI Tl AT B 2
Both A and R are correct and R is the correct explanation of A.
(i) AT R ! HEl & WReg R, A DI &l AR el ke &
Both A and R are correct but R is not the correct explanation of A.
(iii) A & & =g R e 2
A is correct but R is incorrect.
(iv) A @ar R aF1 Terd
Both A and R are incorrect.

() Mo (A) 9k a=i+2) qnwfeer b=2i+j ®sfw|a|=|b]| &l
PR (R) : gfeer a 9 9w b ReR Wi g1 1
Assertion (A): For vector a = i+ 23° and vector b = 2?+f, A=l
Reason (R) : Vector a and vector b are equal vectors.

(37) RBUF (A) : T el Z Qi & 9w #1 U wer f:Z — Z o1 f(x)=2x-3,

Vx € Z & &7 # Ry foam mn &, v uhd!-3eear e

gl
PRI (R) . U el Uobadl-31eBIel gidT & dfe ag udbal 3iR 3meemEl aqi aar
gl , 1

Assertion (A): Let Z be the set of integers. A function f: Z— Z defined as
f(x)=2x-3, ¥x € Z is bijective.

Reason (R) : A function is a bijective if it is both injective and surjective.

o4 aﬁx=asec93ﬁ1y=btane,ﬁ%aﬁa§1ﬁm| 1

If x=a sec 6 and y=b tan 0, then find g—i

3. e y=sin x+e &I fgild amest Sid dire| 1

Find the second derivative for the function y=sin x+e**.
4. THIGE DT : ’
Find the integral:

f(&-v%)z dx
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10.

11.

12,

13..

mﬂﬁaﬂwg—z=(1+xz)(1+y2)arm€amﬁaa%m 1
Find the general solution of the differential equation g—x =1+ x)Q1 +vy?).

AR a = 2i-3j + 4k & fep-DrTE 1A Bifael 1
Find the direction cosine of the vector a = 2?—3} +4k.

af yRrparn P(A)=%,P(B)=%Sﬁ‘\'P(AnB)=%,EﬁP(A/B)§|ﬁa§’I‘%1UI 1

If probabilities P(A) = %, P(B) = % and P(ANB) = %,'evaluate P(A/B).

Be y=cos! x d y=tan~! x &I 3R (IH) Gife| 2
Draw the graph of the function y=cos™ x and y=tan™ x.

IE 3ERTE ITd SIS 5 Bee f(x)=-2x3-9x2-12x+1 FRax agfae & 2
Find the interval in which the function f(x)=-2x3-9x2-12x+1 is strictly increasing.
[ /3=2x-x* dx 3 Bifrel 2

Find fmdx.

gt a=i+j+k, b=2i-j+3k 3R ¢=1-2j+k, ar afcer 2a-b + 3¢ & FTI=R B
AF® WAiGe Fd Bl 2
If3a=i+j+k, b=2i-j+3k and ¢ =i-2j+k, find a unit vector parallel to the
vector 2a-b + 3¢.

U6 SR AR & 1000 dsnfemt 7 i fovan, f59w 400 ds=a ot & €1 a8

- 31 & % 37 400 ol dsnfvt F ¥ 80 WRaA I €1 T Widdr & 5 argTEan g T v

defie Ra W ¢ afk ag 919 & 6 g man denf ek 3 gl 2
An international seminar is attended by 1000 scientists, out of which 400 are
from Asia. It is known that 80 of these 400 Asian scientists are from India. What
is the probability that a randomly chosen scientist is from India, if given that the
chosen scientist is from Asia.

T e 5 A=R—{3} @ B=R-{1} &1 f(x)= X=2) &ry tRefq B f:A— B |

(x-3)
fTaR SISE| Fa1 B f Thod! T JRBED &? 30 IR 31 it 9 saamse| 4
Let A=R-{3} and B=R-{1}. Consider the function f:A—B defined by

f(x)= g:%; . Is the function f one-one onto? Justify your answer.
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026" 7 ol 2
14. gl A=|-6 0 8|, B=|1 0 2|, C=|-2|; Tnfua Sifsw o R
7 -8 0| 120 3
0.6 7 0171 2
IfA=|-6 0 8|, B=|1 0 2|, C=|-2|; Verify that S
7 -80 14250 3
15. FefRa Hifse f6 v f:
£(x) = xzsin%,a%x;éo
o, gk x =0
GRT GRS v Fad ber & 4
Determine function f defined by:
F(x) ={xzsin%,ifx;é0
o, ifx=20
is a continuous function?
3rEr / OR
afe f&t c>0 & e (x-a)2+(y-b)2=c- &, a g Hfse &
213/2
()] .
S v a 3R b ¥ W7 v Rer 1fer 21
dx?
If (x-a)?+(y-b)?=c?, for some c>0, Prove that
273/2
|1 +(5¢)]
T e is a constant, independent of a and b.
dx?
16. FfaRea Fi¥ad TaeaT &1 99 s Hifw: 4
Evaluate the following definite integral:
4
[ x=11+Ix+2[+|x-3|)dx.
1
34l / OR
A= FHafere:
; /3 dX
Evaluate : [/6 It
17. x=00d x=2n® &I % y=cos x ¥ TR &7 & &FABc 3a Difore| 4

Find the area bounded by the curve y=cos x between x=0 and x=2nr.
428 (IRS) [5]
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18.

19:

428

R, Ly 2,0t § 9 @l ok A vt 8 _ Y19 _z10 g

'-Jr.': x‘é'&ﬁ,‘ 3

X'315 = y_829 = 7-_“55 W &d IGT BT G2 FHIDROT 571 DifoTe| 4

Find the vectorsequation of a line passing through the point (1, 2, -4) and

perpendicular to the two lines:

X=8 . O g0 A5 Y20 75
SHE T 6NN 3 8 -5
3@ / OR
e x+1 _y+l _ z+1 x=-3 _ Y5 _z-7
@t X5 = T = A 3R TP =T = 45 & da o g Il S e
Find the shortest distance between the lines

x+1 _Yy+1 _ z+1 x-3 _ Y-S _ z-7
e S Syl [ G e e e

A, peda 3R B 1 tF gHH F el @RIGH A1 A 37T, ©TST, THICR B 3TeRT-31eRT
AT WRE | A 7 2 5 3neg, 3 o5 wnet @ 1 T eareR, o = 3 foum 3, 2 oo
15 g 2 fohum eaTex aen & = 4 fian 3, 2 oo wmet iR 1 fosum eamex @sian| aifva,
AT G BHI-h o HA: T 180, T 220 d T 190 HT [oc HrAT| 3NHE fafer F 31, ©nef a

TuTex @1 g ufd feur sma sfswl 5
Toshit, Kuldeep and Kanishk bought vegetables from a shop. All three bought

potatoes, onion and tomatoes in different quantities. Toshit bought 2 kg potatoes,
3 kg onion and 1 kg tomatoes, Kuldeep bought 3 kg potatoes, 2 kg onion and 2
kg tomatoes and Kanishk bought 4 kg potatoes, 2 kg onion and 1 kg tomatoes.
Toshit, Kuldeep and Kanishk paid bills of ¥ 180, ¥ 220 and ¥ 190 respectively.
Find the price of potatoes, onion and tomatoes per kg using matrix method.
3@l / OR

et aeiexor e o s 3 3 & Hifsw:

2xX+3y+3z=5

X-2y+z=-4

3x-y-2z=3
Solve the following system of linear equations, using matrix method:

2X+3y+3z=5

X-2y+z=-4

3x-y-2z=3
(IRS) [6]




20. fo=g (0, 1) 3 TERA a1l TP T BT FHIGRT 1T BHITL, 339 @b & fbelt g (x, y) W

2ilk;

22.

23.

el X% B yavT, 39 g & x e (1) qur x s sk y Fderes (@) & omea
& I & SR & 5
Find the equation of a curve passing through the point (0, 1). If the slope of the
tangent to the curve at any point (x, y) is equal to the sum of the x coordinate
(abscissa) and the product of the x coordinate and y coordinate (ordinate) of
that point.
' 3ar / OR

3raeel FHIBRUT X2dy +(xy+y?) dx=0 &1 fafere g sa S far gam & &5 y=1 ok
x=1.
Find the particular solution of the differential equation x2dy+(xy+y2) dx=0; given
that y=1 when x=1.
geige {6 f9g A1, -2, -8), B(5, 0, -2) 3R C(11, 3, 7) ﬂ%@%aﬂvﬁg B gRT 31 AC
@I fauTfoid A aren 3FurT S Bl 5
Show that the points A(1, -2, -8), B(5, 0, -2) and C(11, 3, 7) are collinear and
find the ratio in which point B divides line AC.
FrafoRes el & awfa BeT Bem 2=2000+10x-70y @I gATHIBROT Il
SAeBaHIBRYT Jerara fafér | s Sifsw: 5
Minimise and maximise the objective function z=2000+10x-70y under the
following constraints by graphical method:

X+y<8

X+y=4

X=5

y<5

X, y=0.
Th ST B 2000 TpeX DI, 4000 BR ATADI 3R 6000 TH ATAD BT §FT BT 2 |
g o mRydart A 0.01, 0.03 3R 0.15 2| dHpd aRed! (T ¥ I ve
GUATIR 81 ST 8| 39 fth & hex dIeid 8 B Wil o &7 5

An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000

truck drivers. The probabilities of accidents are 0.01, 0.03 and 0.15 reépectively.
One of the insured persons meets with an accident. What is the probability that
he is a scooter driver?

3qar / OR
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24.

s faRiy gawar & ¥R 3R foRk=s gRT W7 T9 § & HA B! Wiadbare HHen: 1/3 9 2/5 &l
e N1, a7 ©9 A, TEIT Tl B DI T B &, a1 WiapdT 51d ifoTe -

(i) T¥<n &1 &) 3l & 2
(i) 379 Q 92d; DS vH THT Pl & IR ol 2l 2
(iii) DS 9T THAT BT &A el B I 1

Probability of solving a specific problem independently by Bharat and Virendra
are 1/3 and 2/5 respectively. If both try to solve the problem independently, find
the probability that

(i) the problem is solved.

(ii) exactly one of them solves the problem.

(iii) No one can solve the problem.

e Rpar S @ % 1T U e BT B STER & U @ S (STeTer) ST aea 21
ST @) TERTS 2 Wex B anfee 31k g9 oot 32 ° Wex Ul ST o) Bl &rar &Nt
TIRT| 3MER (e) & fFmior & e 2 2000 U M2 2, Siafes TRT AaRT & Fmfor & e
Z 1500 ufct Y2 @1 afe Stemerr & fafor &1 @ =graw @ & o sarse-

(i) TR o aaTs 3R dieE o 8F afee? 3
(i) STemer fFmioT & <gHaw T Far @ aifge? 2
A farmer wants to construct an open cuboidal shape water reservoir for his field.
The reservoir must have a depth of 2 meters and hold a total volume of 32 cubic
meters of water. The construction cost for the cemented base is ¥ 2000 per m? while
the cost of constructing the four walls is ¥ 1500 per m2. If the cost of constructing
the reservoir is to be kept to a minimum, then determine-

(i) What should be the length and width of the reservoir?

(ii) What should be the minimum cost of constructing a reservoir?

3k %k %k %k 3k
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