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MATHEIVIATICS

F'ull Marks : 100

Pass Marks : 30

Time : 'fhree hours

The Jigures in the murgin indicate fu:ll marks
for the cluestians,
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l. Answcr the following questions :

-s-Gif< sF:fK.K-< Gfg< lqil :

(a) If A = { 0, l, 3 }, what is the nurnber of relation s on A ?

{fr I ={ o, 1,3 } q{, 6stvl< \seK\o RmH qE-{ qk?

(b) Irincl the principal valuc of sin-l (r,n*)

srn'\ (sirt{) 
" 

tlonoi" €Rs<tr

(c') If [5 6 l]rt=ltl Zl l, what is rhc ordcr of thc matrix /?

qfr [s 6 :t lA -ltt zz] , / < qto- ft$a ?

kl) If I is a nonsingular matlix such that A2+A-I =0, what is A-t ?

qfr / eb|. srfi{$q ffiq$T q\s 12 + A_I =0, NCs z-r ftxtq,q?z

I x l0:10
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(e) What is the co-factor of 7 in the determinant

456
567

13 15 t7

456
561
l3 15 t]

ficfiR$< 7 dt-q-dK qq Sq"ilq-$ ftqt{r,' "

(/) Is the clerivative of an even function cven ?

{{ vqi-< q-{f,{q {'JI qTCq ?

@ Is the function "f (*J= x2 , xe 1l increasing.?

.f(*)= r?, *.71 aq-ffi <ft'tq:Fq{ a3-c{?

(1,) What arc thc clircction cosines of the vector i.=i +2i +li ?

cs?< ; =f +zj +:[ < fr{iqo ftn]{7

(, If the clistance of a plane frorn the origin be 'd' ancl clirection cosines of the

nonnal to the plane through origin be (1, m,n), what are the co-ordinatcs of the

loot ol'thc nonnal ?
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''
{fh IFR'TS ?Kt €<14 qqgq< q<v 'd' qf$ {qRA-cK c{r$ qr\r{.< q&qa< frqtin

(t,*, r, ) qs, mcs q&effi< 
"tiqR-T< 

-Et{irc fr qk ?

,' ,,

What arq the eciuations of the planes parallel to xz-pIane and at a distance 'a' lrom

it?

xz-Ilsq< qn]$RH ql$ 'al K<qs qm qVtc"iC<K< qfi-a3q fr?
il

2. A function /' : //i----+ n is definedby .f (*)=Z*. ts the function./one-one, and

onto ? Justify your answer. 2t-2--4
:. 

-

' qDi T6T{ / : .R --1 /i q-< qiwl qrqq-cK F{i qftq f (r) = zx2 r rE{di q?<ifi ql$
't

qTq1k*<'E-{6a? XRr qq+n< esE n:rrt

Lct I, bc the set ol' all lines
r,

R = t (1,; 1) | /, parallel to t ,

the set of all:lines related to

oR / wary

in the xy-plang and R
I

V i , i J. Snow that 1?

the line !=7x+5.

':

be the relation in ,L defined by

is an equivalence .rclation. Irind

3J 1:4

f r \ r

xy wwq< {$cq't c<{K q(q& 7. qs 7,3 €'r<s R €Bt qri-q {E R = { (t,, 4)l 4, t qffs-<rq,

Vi, i ]r cq{eKl c{ /r .{bt qr{FalJet qqqt qrr6o !=7x+5 K{rd ?qcs {Ts qsl {szq]

-./ 
l

c<{r< q(Els ld.lK sKI I

l4l
25'f N
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3.

' :.

( f 2 t 2\rlt/I*x -Vl-x IIf latt ' l t#=# l=tx, prove that
I lt Z lt I I

\!r+x *\/r-x )

1

x =stnl(x.

Nrs Nr.crcq' c BRs<t qb

CAB-I=AIlC,,

CAI]=I=ABC,

-t Iol 4

3_l

i

/n -r r\ (0
4. tf A=l: :; land I]=l I

\ 2 -L \, t t\- "'/ [ 1

where f .is thc 2x2 unrl rnatrix..

_c_
<lvl tan

Jl;P -^h:7
Ji;7 +^[;7

\
I

| = a En, 6sCs e${ sKt 6{ x2 : sin2a .

I

')
1 J, 

oto a 
latrix'c 

such that

qfr1t={" -l')** o=( 'rJ l
[2-20) [, r)

1?qtq 2x2 q 
-l-oK< 

,.{s-s mq$s r

Using elernentary

OR / W?FI

row operation, find the inverse of the matrrx

-

lzo
Ils 1
It0lL
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I z o -t I ;

6 ^l;: :l-....-.E^*o--H,-=
crttE"+ .iwi sfu -<KqTd sR I 5 I 0 | ffi-{$stor< q&rEtn 6fi-aEq €Fe$ t

lo I 3l

I.dv
5. if y+ liny=cosx then find the values of y for which 7 rs valid' 4----- 

dx

dva
{fr y + sin y = cos x Q-{, CeCs vK l+ qW< {lf< a {sfl(tFo qT ?

'dx!

6. If a function is clifferentiable at a point, prove that it is continuous at that point. .4

e{rq sKI c{ {fr qfi T-cn ,qbr R"W w<<rqfir q{, N-cs rq{ebt Ge RW qRF$ qk I

oR / w<m'

Using llolle's theorem' find at what points on the curve y = cosx - f in [0' 2r l the

tangent is parallei to x-axis.

<E< U'{'Ml <IgqK +R y =cosx-l <e-< lO, Znl wv<n< FFKfl< Rgo *{"fu .y-q}s-{

, -G-^<-- 
-.,.

]ixtg<tFi qk l-1.{X o<l r

7. Ilvaluate any one of the integrals :

fr 6q164144 v.do-d-{ n'F SRs<t s

,:'

t61

t f'> "t(ii) I "l *' - a' dx
J

25T I
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.d1-
provc that f', f (x) clx= 0, when /is an odd function. Hencc cvaluate l, tog ffi clx '

4

elTf"t +KI c{

L^grqs<l 
I

f' ,, f (r) ctx = 0, cq&$ f eB q{t q"rl ql$ t{F< "m I, tog ffi dx K nr{

49. Solve (anY one) :

Ji{i{lq $-{i (furl ett) :

I .\dv -r(i) \l+x-)E*!=tan x

xtanL
,x

10. l;ind the equation of a cule passing through the origin, given that the.1*Ot ":T'.nt (x, y ) is equal to the sum of the co-ordinates of the
tangent to the curve at anY Poil 

4
point.

p1 Rg< $rcic< qfuc;q sst <q; ,q\51.K qfiTrt SRs$r {fr firt :[q c{ 
TYtr 

fr mtr-dl

Rt (*,y) u *l{o< er<qq RgFK qFTli$-{ GrfaTw< qrr{ 
t

11. Usine veltor prove that angle in a semicircle is a rleht angle.

NE{ <j<qf< nR A:rn $31 C{ vfg-s-q rS'i"i .qS q:KS't"il

dv(ii) x -;= !-'dx

4
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oR / w<k7

'ovc that[Jsing vcclors Pl

co'(u - fr)= cos a cos P * sina sin B '

FB< q<q< +F a:nq +-{t F

co'(a - F) = ci" a' cos. B + sin a sin B '

4
12. I;ind the vcctor equation of a plane in nounal form'

rT{s{< srfuqq qr+lK-< csE< ;ffi1-s<q-6q ffis<ft

oR / w?kT

.ofaplanepassingthroughagivenpointandperpendiculartoagiven
Irind thc equatton .arr! F'-- r - F

vcctor in vcctor forql.

fiffi R.1r< mr$ qrs Fffi csf<< T=r1< 
qr<Fi q?H q:

13.Assumethateachchildbornisequall'ylikelytobeaboyoragirl.Ifafamilyhastwo

childreh, what is the conditional probability that both are girls, given that

(t thc Youngest is a girl'

25'r'T\

t8t
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(ii) at least one is a girl ?

sfudl FrerQ qkl <i cqrc'rf, ?q qqr qts s-dr ffiiqrrs'Kr gR <-diq€s r qfr eDr dRsfq<

nbi Fts qrcs cscs KrFr tr.,t<' ryrfr "'F,* 
Dsffr{ Try ftqF qg

(i) $fits{ fieGr cqr-<rf, qx,

(ii) s(r€ eF Re cqrcrfi qs:

oR / qe?t

'flre probability of a shooter hitting a target it %. l{ow rnany minimum number of
tinrcs tnust he/she fire so that the probability of hifting the target at least once is more
than 0 .gg ?

<w-+ ffi ry,n qwl<v-s ryn +-{t{ qsrRgt <a % r q-ffiH ftqn.<l< coxf efr fr6ryq sR<

$ry {ry qB Fc{€ q<'tK qsr<ss cvn <'<rd qe.tRet 0.99 E?s cce ql 7

14. If x,y,z are all different and

/.{x x l*x-
y y2 l+y3 l=0,
, ,' l+23

provc Lhal xyz - -l . "6
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I ; r,'. il;: \= o,

l= == l+:3 
I

CsC-g eNlct $-di C{ xYz - -l '

zG " u z rl{Cdl 66-aa1 oll-+

ll a*P; b+c1 ; cir and

=0,
lp b c

\n q ('
I

1,, b t'

oR / wekl

pqr
thcn lrnd the value .f fi* * U+; - c'

qft a*P. b+q; c*r 9.[$

lp b c

l" q c

la b t'

=0,

,-** P nJ.n ' <TidBBsKiruvuv p-u q-b t'-(

25't'N
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15. l'rind the maximum and'minimum value oi tfr. following functions ; if exist. 3+3:6

. E-E< TE4 Kr<"{, {fr -q'Kq, atR$ qf+ qFd$ Tlq BGru<tt

oR / w?m

.!22
Irincl the maximutn area of an isosceles triangle inscribed'in th. ellipse \**-,AD
with its vertex at one end of the major axis. 6

,,

-/ \ x' -x*l(i) /("Y/= , , xelR.
x',* x J-l ,

--2 ..2
qbi q!$1\ GY.? b.b=r €"r1vro. ryry s-{t qh rRE !-ql< fiffi-q yrum cbr

T<s silt-$ r &y-wbt< flRS sTR SB"eo I

16. Ilvaluate :

Wq BRs<i :

;r -l 2x -ll,,,tatt';. td*t+r-r

6
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'1 / ^ 
")rdt 

as the' lirnit of a surn'llvaluate .|,- lr'* , :

Rla< fi$ fo'rcq er+.n sR

f'(" * *)a" < rr{ sBs<t t

17. Irind the area bounded,by,

1.lly=x' and y=lxl' :

,.tl :

, = -r' qr+ y = l" I < d<l qle$ csq'< +tR BRs<t r

J'-

oR / w<&1
, I i'

Irind the ratio in which the area bounded by the curvcs y2 =l2x and x2 =l2y is

divi<ied bY'the line x = 3.

.' ':

t2 =IZx q16 ,2 -tyy y1.ET qte{t rys x=3 c<XYm- eiA $RcE ettl k?F q-{'tls

ffis<It

18. Show that the lines

-i 
=(f +i-i)+tbi -i)

and 7 =(oi-o )* lr\i **) ur" coPlanar.

Also, find the equation of the plane containing both these lines.

oR / w?&T

6

25'l
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Ctrls<l C{

ql+ i: =(4i-l )+ t,Qi *:i ) c"*rt KurE €s qx-r*r I q'Ks 6q?il Tsw< {rrqc< c{l{l

qxvf,cFm qfr$-<q SReKrt

19. A lactory rnakcs tcmis rackcts and crickct bats. A tennis racket takes 1.5 hours of

machine tirle ancl 3 hours of craftman's time in its making, while a cricket bat takes

3 hours of rnachine time and t hour of craftman's time. In a clily the factory has the

availabiUty of not more than 42 hours of nrachine time and,24 hours of craftrnan's time.

If thc prolit crn racket and on a bat is I{s. 20 ancl Rs. 10 respectively, fin<i the maximutn

profit of the factory when it works at full capacity.

qbis'r<?Fd.ts ctFD cr$t slrc ffi d'hnt< +-qiq-{ I .{qi' dfiD FCst h{]< 6frqd <'tr{

I '5 Er"b]-{ 6rrtr{ }ir-{r \T'l$ 3 qsrd w orffi q{-T< -** {* r q'FErcs, q{d fuFFl ct

hR'R sR-<< <tc< 3 Er6K cNFq w{ qrdr I q6r{ qs <FfR<fr qr-{< emtrq-{ ql 1 qfi{s c{F{

qr'{ 42 Kfi qr+- qs +TR<R q:r{'24 qttgts 6<R€q-d-{ r-E{ r s&?F FCst g$ d< 1"<

4firtq wfl 20 tro qr+ l0 trfi qtE <Ft<?mK qtnfu Els{ aF$q fi"fx <p-<r c{trR't R "t{

or+trF{erd Dl-q qrs 
I

;:=(i+i-i)*lbi-j)

25'f MAft] l 13l Contd.



oR/qw

Minirnizc and rnaxirniz.e Z = x*2!

subjcct to n+2y>100 ; 2x-y(0 ; 2x+ y<200

x,y>0.

x+2y>100 ; 2x y(0 ; 2x+y1200 : x, y>0 WC'KEF Z =x+2y Affiq'q13;
q.<6' * ffie<t I

20. Assume that the chances of a patient having a hearl attack is 40o/o.It is also assumecl

that a nreclitation and yoga course recluces the risk of hcart attack by 3}%ancl prescription

of cerlain drug reduces its chances by 25%. At a time a patient oan choose any one of
thc two options with equai probabilities. It is given that aller going tfuough one of the

two options the patient selected at ranclorn suffcrs a hearl attack. Finci the probability

that the patient followed a course of meditation and yoga. 6

<Rrqr{i gtw{ c$rJt{ qffi etrs cEKi< {sK-d'f 40%t qrrrc <KlEh c{ <TF sr"ts 6{ltrtDbft {T
qtfr+-< Rqq rox glq +z< qt+ frffie glai cry<eq 25% giq s.c{ I €r+t{i-<s qr$tsrn mifiC{

n? Rqcr< fr r+teql .qBlcq qRfi sR< 4fc< ql$ TcnD| R$BIr< rT\sK{'i q{rq I cq?|t tlh c{ k?

R+-fld c+Tcit ebi {rq&-s eir< <tqfi +-<F srw qq{ 6$fi qi.E errru {Gs qh r cqffi}slLq

qtfla qrs 6{tri uD{ oryn<e +-<r< :re'tRof Ghsql r

oR / w<q1

In a 20-clucstion true-false examination, suppose a student tosses a fair coin to cletcnnine

his answerto each question. If the coin falls heacl, he ansrvers'true'. If it falls rail, ho

answers fllse lrincl the probability that he answers at ieast l2 qucstions as true.
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*w.:d-frq llu< erq< qi<il 20bl qrql *{ Eq eql qffi delti T TT
*'-Ca1 4?txr\o q5]l 

d S{i6K G.s-< 
.ff,Frcq rTq*

TRdr.l ebi f;{g {d 3qsm, qfi {qftl< 1e-sts $' 
: 

q qw- 

--. *^- +*=-< eq?$ F"n<

{ft$tDlggeilgqn.,Ncgrya.fiq,fti-ctltpdsn"Ksl2Del*"l.<vr
qe.tRsl ffis<ll

_*_x

1t5l
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