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General Instructions :

(i) All questions are contltulsory.

(ii) Please check that this question paper contains 26 questiotts.

(iii) Questions I-6 in Sectiort A are t,er.\' shrtrt-onsw'er type questions canyittg I mark

each.

(i,-) Questions 7-19 in Section B are long-answer I 7'pe questions carrying 4 marks each.

(r,) Questisns 2A-26 in Section C are long-ansv'er II type questions currying 6 marks

each.

(vi) Please write down the serial ruunber of the question bejbre attempting it.

ETtrg. tsT

SECTION - A

Hffi {iwr 1 i 6 ilor&*-xe-{ I sts.mr t r

Question numbers 1 to 6 carry I mark each.

1.

rrll
1 1 + sin 0 I lsr slfrr$iTq qH inf, qfifu r

I I t+cosOl

Find the maximum value of
rtl
I 1+sin0 I

I I l+cosO

2. qfrnw't€T tk nz = I t, a} (e - D3 + (A + I)3 - 7A 6I st?krr{ qFI f,rfr
qftfrq 

r

If A is a square tnatrix such that A2 = I, then find the simplified value of

(A -- 11r + (A + I)3 - 7A.

Io 2b-21
3. fqrtf+-qk 3rTE-{A = | 3 I I lq:nsqfim enq'rt, ai aaelr u *'rnqvrcqilfs{q r

L:a 3 -1 l
I o 2b -21

trtarrix A =l 3 I : 
I is givento be symmetric, find values of a andb.

L:a 3 -l j

4. e.{ fq5 sT ftqfr xrkvr rrc slihq, * k5ufi e{*'f,€{fu Ef'qyT ? - 28 ofu z? + t t fti fi{ar+

qrd tsrqu,'-s d z : t *'qla 3r{qrf, d i+{ri€rfr slm t I

Find the position vector of a point which divides the join of points with position vectors

d - ZE'and 2? * B.*t.rrrally in the ratio 2 : 1.
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s. qinfrrTi + [ aw 3t -i + +tqrhrcABCq*wsif AB H?n AC s]#rsr; tTtfrds[&t,
n) e *+riqr+matq6o*Bifu$roqfifrrq 

r

The two vectors j + t ana 3? - i + 4t represent the two sides AB ancl AC, respectively
of a AABC. Find the length of the meclian through A.

6. ss trrRIiT q,r qfE{r {rq}qn.ur f,m qifuq, qi fr- W idg + s qns. ft .r t eltr Hfryr
zl - :i + of ss.R srFwiq t r

Find the vector equation of a plane which is at a distance of 5 units from the origin and
its normal vector is 2l * lj + 6t.

ETrg:- E

SECTION - B
sr+ {sr Z t tg ,*ygqium I eim-mr t r

Question numbers 7 to lg carry 4 marks each.

7. rtradnqqrs:

,un-' * + ran-r | * tun-, {* r*-, *= f
EEIEII

,*flagreqiflqq:
2 tan-l(cos.r) = tan-l(2cosec x)
Prove that :

t I -,1 ,l T,*-' ;+ hn-r 
7 + tan-r f + tan-r t = a
OR

Solve for.r :

2 tan-l (cos .r) = tan-l(2cosec x)
nrt t

lr

8. eTr{q ek{dsT*iqrflvooflq 3 :4*'sr{mil{tsik-smrrnfuo-rrd s : 7 t-aqq6gB ,

qfr ff-dqt t 15,000 qkosi qirfr stn t, a) orq6 frfrr t t.{st qlfso. ar-q f,rf,. qihq r {s
qrrtur + 6h qr qiq qvrhT rrqr * r
The monthly incomes of Aryan and Babban are in the ratio 3 : 4 and their monthly
expenditures are in the ratio 5 : 7. If each saves t 15,000 per month, find their monthly
incomes using matrix method. This problem reflects which'alue I
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9. qRx = a sin 2t (1

IRf,Td dFrq r

+cos 20 sFty = b cos 2t (t -cos 2t) i d# *qn t =f,nw, =f

swl?Ir

fry=Jl r,aftffi*iiqqi6# i(#)'-f =o.

If x= asin2t(1 +cos 2t) andy =b cos 2t(l -cos 2t). find the values of ff utt =f,
_fi

andt=T.

OR

rry - rr, prove rnurffi- 
+ 

(#)' - I = o

10. p HEr q *'qn vm eifEqfur+'ftTq

f# 'uk"f
f(x)= { p .qk,r=n/2

I o(1- sinx)tft;f , qkx >ntZ

x=tcl}trt{iildt r

Find the values of p and Q, for which

f(x)= { p ,ifx=xl2

Lt* -irx>nt,

is continuous at.r = n/2.

11. qflfqqfs^T#'x= 3 cos t-cos3tttEIIy = 3 sin t- sin3t+ffik5.t.RsTnwiq6rH+*-rur

4(y cos3t -x sin3t) = 3 sin 4t.

Show that the equation of normal at any point t on the curve x = 3 cos t - cos3t and
y=3sint-sin3tis

4(y cos3t -x sin3t) = 3 sin 4t.

6slllttD 4



A^ f (3 sin 0 - 2).cqs 0_ 
O,12. ma*ru{ : J iffi:4 srn u

qslEtr

fi

nnTdt-'q, J ek' sin (1.i *
0

Find If|ffiHo,
OR

ft

rvaruate J e2, . sin (f; - r) *
0_

13. araqlFrq' []+d,v va' -,f

, Fino I--$*
I ' r/a'-,*j

\2
14. qH nRT qfleq , J l.r3 - xl dx

,-'
Evaruate J P -xldr.

-1

15. sf,{s-m {+srq *.r fqflvrta Em 5p1 dftrq r

(1 - y2)(1 + log x) dx + W dy = 0, tqqrtts'Effi ;s = 1 t, fri y = 0 t t

Find the particular solution of the differential equation

(1 - y2) (1 + log x) dr + zxy dy = 0, given that y = 0 when x = 1.

t6. fqq €ffiqffi {+*lq ffT TTrqr;q 6m rrfr qieq : ,
.r '(' ' t.

(t*y')*(r-"*-rv)ff =o

Find the general solution of the following differential equation :

(t *y') + (r-eon-lv)ff =o 
(so

6sftt1tD s tP.T.o.



17. qf*?+ 6', b'+ de,il{d+ ? t niqu,iEq.is€RyT?, B e*.{Aqqfri{iqt 
I

show thatthevectors ?, Eano? are copranarif ?+ 6', B+ ?and d+ ?arecoplanar.

18. furr,z,-4)tqr+ffia} sil{{E,.rT ? = 1sl_ rei + rofl) + }.(31 * 16j+ zfl) Hqr? = ltsl + 2ej+ st) + p(3i + sj - sfl-l qraiq tsT +rTr*T aqr EFrdTq H:f,slq wo +lpiq rFind the vector and cartesian equations of the Iine through the iroint (1, ?, -4) andperpendicular to the two lines.

?= (sl- lej+ r,t) +i"(3r- roj+zt) and?= (rsi +zej +stl + ir(:r+sj_stl.
19' lr-s-ffiEififr{ntitr*.(+q-qq enwoftrqdrqqh (1, B orkc; e+r+rqrat rr+*..1a, netlr c b g+ qr+ +{qi,T t, z,+ + egi-r { t e*+ e.i*r{ o'E* Hr,r'+ftR. A, B eilrc rrur fu Er+ eTfi q-teT-qi *i ers.iln Err dr mtq6o6;, ;.r:,,:; #;., t r qkq-(mrr

'wt aim' t, ni E€st qTFrsdT ffi dtrqfu il ;& *-q;*q g,r t r

3[sr{r
e ak g qrflf *'\'s-gq s}qr$-eTt H f r e sna qrqqi qk cS z *r drrr srq al.Tr sil{ gqlmqrq'Trqfr$ l0 EFIq)'rsrqaiqr rqko*i qnqs-ftTrt alr #qto+s1*fusf,Trro+'rfqq r

Three persons A' B and C apply for ajob of lV{anager in a pd'ate company. chancesof their selection (A, B ano b) are in the ratio I : 2':4. The probabilities rhat A, B andc can introduce changes to improve profits of the company are 0.g. 0.5 and 0.3

;f":fil:'J;j|t: 
change does not take place, find rhe prol,,uirity trrutlt is due to the

A and B throw a pair of dice ul**ur.ffi wins rhe game if he gets a rotal of 7 and B
,[iltJTrfJ-e 

if he gets a total of 10. If A srarts rhe game, then find the probabitiry

ETUg.- T
SECTION - C

sffi *qr 20 €. 26 aq; r*qrrw 6 siq, *r t r

Question numbers 20 to 26cary 6 marks each.

2A' qmaftFq*fu-r: N -+ N, f(x) = gx2 + 6x * 56rflqfoflfudq'w*t rftrcdffuqrfi.f : N *+ t, qj, f mT qfr{Rt 
Eefiqoflq t r rqr qfrFilq am oifuq I otTr: f_r(+:) aqrf -t(i63) flHq+ftrc. I

Letf : N-+ Nbe a functiondefined as f(x) =9xz +6x_5. Showthatf : N._+ S,,

Hi:ir:t 
the range of I is invertible. Find the inverse of f and hence find f -r(43) and

65flnn



, (x * y + z)* 66o t r .srfr, qrFEiT f,rtr

oTsrEr

(8 4 3)
qrtflr*. {fuqrart *.u'}rr * enap e = | z 1 I 

I 
w qffiq am *ikq iffir y{rfi q+r w#(r z z)

Fr'r tfu-r€ds{uT lffirq +} re mlkq :

8.r+4v +32=19
2.r+y*z=5
x+2y+22=7

Prove that

yz-x2 zJ-y2 xy-zz
Lr-y2 xy*22 yz*x2
xy -22 yz-x2 Ly-yz

is divisible by (.r + y + z), and hence find the

quotient.

OR

(s
using elementary transf.ormations, find the inverse of the matrix A = I 2

\r
use it to solve the following system of linear equations :

8"r+4y +32=19
2x+y*z=5
x+2y +22=7

22. wiQqfu r lxqr sI-A'trd $sqa{il ts.t*Fr sn{rtri'*Fiqqd=T rrgi siffi$ +n r s{r=Fr

sqim sirq-m rild + sfl?rtr{ +qEt q f,rd qikq 
r

STEritT

+ 3ifr{m fl?r siF(fur,l f(x) = sin 3x * cos 3x, 0 < x < rc, fl+iirredqtT qs fri6q6rsqr } 1

Show that the altitude of the right circular cone of maximum volume that can be

inscribed in a sphere of radius , i, f' Also find maxirnum volume in terms of volume
t\

of the sphere. 
\,.

OR

2t. ftra+1iwfu

dkq r

yz-xz L\-y2 xy -22
u*y2 xy *22 yz*x2
xy -z? yz-x2 zx*yz

4 3)
I t land
2 2)

(r'
q

(-lr ir i,
1.. ,)

Find the intervals in which f(;r) = sin 3.r - cos 3x, 0 < r ( 7x, is strictly increasing or
strictly decreasing 

r.\
6snnn J 77 tp.T.O.



23.

24.

25.

€qrsmdf +q'qiq * t* {(x, y) : x2 * y, < zax, y2 ) ax, x,y > 0} qi et{sfl iila dfqq r

Using integration find the areaof theregion {(,r, y) : xz + y2iZax,y22u,c,r, y > 0}.

"u fu , ;ffiimme +1&* qei w A (3, - 4, *s)eFr n (2, _3,1) t 6t_s.{ qr} 
',d tqr

sTw*r s+ ard 
"1ftiqfufl{ fu e trmdu AB st furrkfr q;ror * r

Find the coordinate of the point p where the line through A(3, _ 4, _s)and B (2, _3, r)
crosses the plane passing through three point s L(2, 2, 1), M{3,0, 1) and N(4, _1, 0).
Also, find the ratio in which p divides the line segment AB.

lts'$Frfi ii E q*s eilc o aro iitt r Es{ + sflll-drqrritHksFnr terqFm-€t rr* r nro
iiqi +ffi qr+ st rir*n *r mlqryflT tizn ma stPqT I Essr qrq s*{r*Tror ,t ino *tFq* r

An urn contains 3 white and 6 red balls. Four balls are drawn one by one with
replacement from the urn. Find the probability distribution of the number of red balls
drawn. AIso find mean and variance of the distribution .1

q-sftqinT qi r+rr *' rsrq A .f;k B q'{rdr t r qhi ssrr qr+ *frq d iqn =r qyflqi d *€rftrd
ttt t r ,om q{fr{ 6} sqffer qrrffir i2 d.t ek fs-fr qvnq *1 e,qerer qTrrfrr 9 ti} *r6q L
TfllE A q+ t Emr* q{r+ + fu ++ rT{fiqi qr 3-3 Fi} q16q silr.3-flK B *t qq.W;r* ffir+ 4.
fuswqqfr{qrz d}efuXrfrqvf+Tr I Eiaqrfrq rwRA otrrowrt < TErrTrrA*
t{Tilt t eir seqrq B s1 ? 4 iillr qr I errdtjh lqfu t um qtFrq fs- qftffirq m*r *.fuq tfu
YffitrT sr H{fqr-diT dTr qtFflT 

\r i 
,-\ ..

A manufacturer produces two products A and B. Both,t. proar"ts are pi["rr.o on -q^
two different machines. The available capacity of first rnachine is 12 hours uno tt ut oi 

tir'
second machine is t hours per day. Each unit of product A requires 3 hours on both ;machines and each unit of product B requires 2 hours on first machine and I rrou, o, X"*
second machine' Each unit of product A is sold at ( 7 profit and that of B at a profit of
? 4. Find the production level per day for maximu* p.or, graphically. 

- ---
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