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

compulsory.
MRgqMta3+©3qbnq©3tfaagl
Marks alloted to the questions are mentioned against them.
qaa wga armldaqf6damnlfEIn 38rafwl
Read each question carefully and answer to the point.
wq+w11adaa8tawqgl 5awq&qMwgb3ur+vFfaamfIOve
gI %tfaaN3FFit3HRlfmaT+fafjgtII
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.
wq+wrl©rga© w5va3+©©rgl qu+wr2+7a©ea3+abq?qgl
wg+wr8+12a©a3+©bwqgl q?q+wr13+18a©un3+©hwqgl
wg+wr 19 +24aaqTa3+©bwq?,fati+wq+wr24&©/#a3rmTfta
wg iI
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 Hve marks each, in which question No. 24 is case/source based

[ gaIn : 80
[ Max. Marks : 80

(ii)

(iii)

(iv)

(V)

question .
ss wg-qq+nqgq?dff8©mq6t gnM©fmmqwft +31tafR©faamgan
f©qwl81 bjgrjt+baae©fiam©rgt38rafalII
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. (B) tan–1 (–,/3) HT !@T NFI g

The principal value of tan–1 (–,a)
(i) n/3 (ii) -IC/3

(a) 3jaadA= [325 _52 159 iiI aaeg
(iii) n/6 (iV) -n/6

1[ h e o r d e r o f t h e m a t r i x ][\ = [ 325 52 159 ; ; 1

(iii) 2x3(i) 4><2 (ii) 8

(TT) cos(A) aT 'x' & HeH 31aHaiRt

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

(i) sin (A) (ii) +Asin(A) (iii) T (iV) -sin(A)
(u) u©qnatf%ixr r=6 +it Wr b STM aw6m+qftadq©t alg

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

(iV) 2x4

1

IS:

(i) 8n (ii) IOa

(g) /=c\dx©rqm+

The value of J Hdx is:
(i) tan x–x+c

(iii) cot x-x+c

/x2e*’ dx ©TT©T g

/x2e*= dx equals

(iii) IIn (iV) 12n

(ii) tan x+x+c
(iV) log cosec x+c

(B) 1

(iii) + + c

(u) ufi % +aT & f&Q-sjtiTa –18. 12.-4 g. a WTb fIT-MTTsq M: 1

If a line has the direction ratios –18, 12, –4, then the direction cosines of it
will be:

(i) +,#,# (ii) ++,# (iii) ++,# (iv) –9, 6, –4

(a> #laflaTBfBat319BMwitHWTbHrq66a+:Nf+eladtu31ada+WIdTh: 1
The number of arbitrary constants in the general solution of a differential
equation of third order will be-

(i) 0 (ii) 1
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(i) (ii) 3e*= + c
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R&f: wg +wr-1 b 3WTdaqWd +. a anti aTnflwn (A) mrT ©lwl (R) b vv +
fhf:ga fa=IT =rTF tI f:PTfafjgafi©8t (i), (ii), (iii) a=iF (iV) + + WW W -d
3TlatfalII

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) Aau R#+a6tgaw R,AatnBt©rwrarargl

Both A and R are correct and R is the correct explanation of A.
(ii) Aau R +lust?wB R,Aatsd©rwrq6t®argl

Both A and R are correct but R is not the correct explanation of A.
(iii) A Hd gqMR Tma el

A is correct but R is incorrect.

(iv) AaU R &itTmagI
Both A and R are incorrect.

(B)

gI

gI 1

:Wfi?Ta=T+2j HW sfM B=2T+ j & fat! laI = 16 III
©lwl (R) : sfiVIa ©©fiVT 6 ©rr©Hfiwgl
Assertion (A) : For vector a = T + 23 and vector B = 2i + j , IiI = 161.

Reason (R) : Vector i and vector b are equal vectors.
(,1) 3rPmqq (A) :qnaf,wzMarsjdqtl e6%mgf,Z–.Zfa+f(x)=2x–3,

v, c z & sq + qf:qIn,I f@IT Trqr e, w vW-=Ttur6t qmq

:u©qmq v&d-3rTtuiatdaT}qta©8 lzM 3jtq31Tt8TataFft6taT

Assertion ( A) : Let Z be the set of integers. A function f: Z–.Z defined as
f(x)=2x–3, Vx e Z is bijective.

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

qR ,=, „, o 3#? y=b t,, o, d g vraatfagl

31flr©2n (A)

nMr (R)

2.

If x=a sec 0 and y=b tan o, then find g .

Haq y=sin x+e2* aFT M1 3TgaVTa SiTa aBEI3.

Find the second derivative for the function y=sin x+e2*

gqld)rId afat! :4

Find the integral :

a–k)=/(
428 (IRS)
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B = (1 + X=)(1 + y=) ar alqd> @ m dnul
Fi.d th, g,.„,I „I.ti,n ,f the difrerenual equation I = (r + X=)(r + y=) .

sfaVT a = 21-33 + 4k h faQ-duT$qvr6dfatII
A

Find the direction cosine of the vector a = 2i-3j + 4k .

IIft glad>dIe PCA) = 3, PCB) = { dR P(An B) = {, a P(A/B) ma Mel
If p„b,biliti,, PCA) = 8, PCB) = { and P(An B) = {, evaluate P(A/B).
Haq y=cos-1 x 4 y=tan-1 x HT 3rTa© (TM) atftNI
Draw the graph of the function y=cos-1 x and y=tan-1 X.

ag dd<Id RTa af,Ie f,nT$ %m f(x)=–2x=–9,=–r2x+1 f:Ra? nhm gI

Find the interval in which the function f(x)=-2x3–9x2–12x+ 1 iS strictly increasing.

/vT:2FPdx vraatfatII 2

Find f dx .

1

6.

7.

8.

9.

10.

1

2

2

2'i-j + 31, 3+r i–2j + f<, avif& 26-B + 36 bnqra! w
2Tlq©©f&W©laafml

If a = i+ j + k , B = 21–j + 3f< and
vector 2a–b + 3e .

eH 3F,Bf$q +fiFTH + looo agTfBId + qfhIm fWIT. fmd 400 agTfITa 1:f+TaT + gI ag

STa}fa$q400 efMiaSTfqd+880 Um+gl@lnftmaTgfaaTqWa WTTIn w

asTf:rama+}qfta6vr8gfaqn TtaMtnef9TW +g1 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.

qm MWh fa A=R–{3} an B=R–{1} }1 f(x)== an qf+VTfh nm f, A–,B qt
fBTRatfWl@rqmqf ebdam 3r®ra©g?3T=h3Hr ar3iftmlit©aaTSEI 4

Let A=R–{3} and B=R–{1}. Consider the function f: A–,B defined by

f(x)=H. Is the function f one-one onto? Justify your answer.

T–23 + k, find a unit vector parallel to the

12.

13.

428 (IRS) 14]



14. aRA=[–o6 : :1, B=[? i ! I, c=[31; HMm,Taf,phan 4
7 –8 0 ]

o 6 71 to 1 11 F 2
If A=1-6 o 81, B=11 o 21, c=1–2l;

7 –8 ol Ll 2 oJ L 3
15. f:l€rffta©tfauf©%aqf,

f(x) = 1 x= sin +, m x 7' o_
- ’ 10, qR x = 0

aHrqfhrTfBau©aaa nmeI
Determine function f defined by:

f (X) = { X2 sin +, if X # 0
' ' [0, if x = 0

is a continuous function?

4

Verify tha

ma / OR

ufa f©qjt c>0 b fat! (x–a)2+(y–b)==c- i, a fw ©tfal! fa

/ a 1131r1111b:11HH b + B1q:1E11an1rt21 1J 1FRFn1Mg I

M2

16. f:r'lfafjgaf:rf§mnql©mnrvnwaatfat!:

Evaluate the following definite integral :

J (\x-1 1+1 x+21+1 x-31)dx .
mal/ OR

xm f:l©Tfm!:

Evaluate : /:/3h
17. x=OEdx=2„bq£©a© y=cos x +fiR d3©rdm6asTaatfalII

Find the area bounded by the curve y=cos x between x=0 and x=2n.
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If (x-a)2+(y–b)2=c2, for some c>0, Prove that

] ., , „„„,.., ....,,..... .,. ... ..
R2

4

1
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18. h„ng Lab::. + ar+ aTa dl aq HIM V=V=V
V=W=Vwd©hnarHf&rM®wTvrnatfatII 4

Find the veQloFi'£gPPFi9n of a line passing through the point (1, 2, -4) and

perpendicular to the two lines:

V= T= V and V =R = g
mm / OR

hgnt y = U = y dr p=g=Vb8tuMH#dq qdvraatfa=1
Find the shortest distance between the lines

x + 1 = Y + 1 = z + 1 and x-3 = Y-5 = z:77 – -6 – 1 -"- 1 – –2 – 1

afBa,©a#r3#t©f:M+Uag©Tq+ wa Wtatlab++3iTQ. urn. cwm ats@r-3rmr

qrTrMtlafBa+2f©mnTq.3f©w©raalfameqra,©aakr+3f©mnTq, 2 fan
©raa2fameqwaw©Pw+4fannTq.2f©nura3tr lf©nCqW@€taTlafBa,

@aahr aaf:r% + ©wl: ? 180, ? 220 a ? 190 ©r fia Vial STaR Bfb + nTa, nra e
cqrcrarvrayfHf©9T vreafalII 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.

3tl

19.

mTr / OR

RqR%HHaHWr R©MdHT%RM 6BN ME:
2x+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

428 (IRS) [6]
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20. f©$ (O, 1) + In+adlnaB©islWwT Traafw,qfi.$na©&f©!tf©g (,, y) qt

wvf tw atgwm, 3w fag & x f:raVIta (Ea) Nrr x f:T&ltH3tr y PIgVIta, (aifa) b ljuFBEH
babTh wwiI 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.

312181 / OR

nWa W$taWT x=dy+(xy+y2) dx=0 Hr Rf9TH Ba gTa df dE; kaT pIT + b y=1 qe
1X

Find the particular solution of the differential equation x2dy+(xy+y2) dx=0; given
that y=1 when x=1.

21. WTfw f©fq A(1, –2, –8), B(5, o, –2) dTC(11, 3, 7) diagail MgB aFT+aT AC
afhrTfaaar+arm3sqTasraafatII - 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.

22. f:T=Tfafjga xmteft b 3Fmfa #q was z=2000+10x–70y aT q3cPlta,VT meIT

3if€ranit©wT 31Tadkr Bfb + sre afat!: 5

Minimise and maximise the objective function z=2000+10x-70y under the

following constraints by graphical method :

X+y $8
X+y 24
x < 5

y$ 5

x, y20.
23. w #w Mt 2000 qa and, 4000 nrl mad 3M 6000 P =Tad ©r arT @at el

staInit at qTftIHaTB nmr: o.or, o.03 3+1 o.15 gl ©hITpa afnzt (©Tad) + + ca
gfarm?adamg13©©fn#%aam©d+atqTftl©nTmg? 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 respectively.
One of the insured persons meets with an accident. What is the probability that
he is a scooter driver?

7

3T21RI/ OR

[7]428 (IRS) [P.T.0.
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e©fa$qwqwlaqm3#?fihaTumd5sq+gm©r+©tqTftr©aTtj©qw: 1/3 a 2/5 gl
zrf&#i.wd5 vq+.nqwrFm©r+©rggrw aq+g,awftlaaTvraafat! fa-

(i) HqHr6adaTag 2

(ii) si++ wzra;a{E©©qvma6n©qaaT t1 2

(iii) d§ qt amIT aBmqaarqTaTI 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©fann3Faaabfavu©qat uqm#3rmqaqFit ada (anMq)©qrnamil
anmq a nPa{ 2 dta dnI afb 3l! w+ ga 32 nq dta nnt an ©r+atHqal #it
EnfB1II 3rmH (%d) b f:nhl a arra ? 2000 gfa lit= g. mfa tITO aaT6 # f:mM at mnra

?1500gf8 q= iI ufi anMq#FmhT©TadRFaq ?and a aaTsu

(i) a8mq©taqT{3#!dgT{@ldqtUTfi11? 3

(ii) anl?mfhbra qqaqnEla@r#+aTfRu? 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 m2 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?

24.

\i

#####
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