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General Instructions :

(i) All questions are compulsory.

(ii) Please check that this Question paper contains 26 euestions.
(iii) Questions I - 6 in Section-A are Very Short Answer Type Questions carrying I mark

each.

(iv) Questions 7 - lg in Section-B are Long Answer I Type Questions carrying 4 marks
each.

(v) Questions 20 - 26 in Section-C are l.ong Answer II Type Questions carrying
6 marks each

(vi) Please write down the serial number of the Question before attempting it.

Eilrg- 0r

SECTION - A

Irrq {iEqr I + 6 rordourr f eio.q.r t r

Question numbers L to 6 carry 1 mark each.

1. C qr ffirrq q.{+qffit *"go ry = C cos,r *t Fffiiqd mri qrer Q{q$,fi qqt6{q fmfuq I 1

Write the differential equation obtained py eliminating the arhitrary eonstant C in the
equation representing the family of curves ry = C cos .r.

e(ffi.m qqt*-{"I t .r (*)t= zffi'*,q;}tnqrEnr6rqtrTft{fuq r,.,,,,,
write the sum of the order and degree of the differential equation

,*(#)o=r(#,)'

y qlwr a =i * iqfr P{vn ,i qouRvr rn qiftrq kr*r qfrqT,r z rmr{ t r

Find a vector in the direction of ? = i - ithat has magnitude 7 units.

4/ qk?H?Tr BrT,*qrrrftmt, a ?dqr b'+elqsT sturwrt, qqh {ri -Bqmqr:m
HRFrI ? 1

6stu3

If ? and d *" unit vectors, then what is the angle between ? and B so that aE? - 6'
is a unit vector ? t,.on



5. qk rrm ter frfuqr qqit ftt mrqo fwneif *' qrq *irr cr, B, y c+r* t d sin2u + sin2B +

sin\ +i qrq ftnfuq r 1

If a line makes angles s, 0, y with the positive direction of coordinate axes, then write
the value of sin2c + sin2B + sin2y. i

^ ( l 2\ (t 3)
.9 fro=[ i -, ]'=[-; ; Jt'dlnnl mrqrmftfiqq r

"" = ( I -', ) 
*., = ( -', I ), *n,. the varue orlenl.

Elug_Et

SECTION - B

rrqxisrT+lgiror&oqwaeiq.q,t r 1

Question numbers 7 to 19 carry 4 marks each.

qkv -"*+-logr[ -/ i drisdsrfliqtu#=&' !l-x'

If y = ffi - tog fl-t - r:, then prove tt ut fr = #

.r *'urim (sin x)x + sin-1 {ror €EFFrq fl( 6iP"Tq I

Find the derivative of (sin x)x + sin-l {; w.r.t..r

'qkx 
= a sec3 e, y = a ran3 0 t d) #*s6 Q = f; **+ifwq r

, z\t( x(,-1 )
t-t), ,.r'-,

t l-r') '
t

-d (,-r')',* (,-x')'i d1f(
c,r 

'li), 
t'

,,(t (r-r'l'.''Fh 
,

4

2*I v -!-fr" f,"
Ir.

9.

..1 r
a

10.

If x =a sec3 e, y = a tan3 0, find fr^rO =t

^A f(x2+l\{
f,rdo'ncTs, )16 a.

H,aJffia,
65nt3 lP.T.O.
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4 m,* A ffiil B e{q+ ffiit st qrillt'r *1 qr+qt, Fffirkdr dqr {c{vfrtrff + Tidt +

tqqfu fuspft !Fri$: t x, { y nqr ( z sr gq4s'Ri1r q6+ t r kenm A 3{q+ F-EI{T: 3, 1, 2

ffiii m) qq wi + frq E€ { 1,100 yrwg g-51tT *n qrror t r fryfl6q B sirr+ qi-rHr: 1,

z, 3 ffi.ii +1 t t,400 y'{w.r HsrT tqt qI6dT t r qfr Eq *t'| q€i q{ tqq'qq'tr6-qs'

Ti6rr +1 ga nfrr t 600 t, A

(i) sqltffi ftsfr si tfus{+dFwT s6nr q's'olq-d wts{uT *'sq il qm +1ftrq t

(ii) Hr q+fiur trfiiq dr qTqai *.qqtq t w fuqr qr s+ar t r

(iii) e{r,q lsq {ff q{ sTRrdrfrq'Srwri- t+ qrde t sk qqt :

Two schools A and B decided to award prizes to their students for three values, team

spirit, truthfulness and tolerance at the rate of ( x, t y and (_z per student respectively'

School A, decided to award a total of { 1,100 for the three values to 3, I and? students

respectively while school B decided to award ( 1,400 for the three values to 1, Z*na ?

students respectively. If one prize for all the three values together amount to ( 600

then

(i) Represent the above situation by a matrix equation after forming linear

equations.

(ii) Is it possible to solve the system of equations so obtained using matrices ?

(iii) Which value you prefer to be rewarded most and why ?

4

I ]: o'nndx

Findtheinverseorthematrix"=[ j 
I 1 ]
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y/"rl"d+Iiortrqi sr rftr o-{*kds1fuqt*,
v 

I ta+1)(a+2) a+2 1 
I

I (u*2)(a+3) a+3 t l=-2
I tu*3)(a+4) a+4 1 I

Using properties of determinants' prove that

4

(a+ 1) (a+2) a+2 I
(a+2) (a + 3) a+3 1

(a+3)(a+4) a+4 1

15,

IvI

t4. qn{rdqiF{q'i5

fdx
Evatuate' 

J ffi
0

AA ( x 

-t

STSrdtT

trddiqq,i#*
Find:

1)z (x + 2)

OR

f x+2Find:)ffi*.^rr,
\Ti*

16. rs wit+'A(t, ffil s ffirE-tlEtt, z ecii6TqdF"qFrqr{€.qT' 1qa1sfilrqTq.{r;ffirot

i*,t,=****tat{qrorqlksdrdatnffr* | 4

eE[ilt

o*gqq wrsn *1 e aqr B ERI wh 6q t ro w+ ft1 ffi ***' | *tlt r fi

641qia 6q t qTrgl q} re fii $T rqrs slt t, d HflqEFnT ffi dfqqtf

(i) wren 6€ d qr& t t

(ii) s{i[ t HErfrI att rto vrsr ro qr *ar t t
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From a lot of 15 burbs which include 5 defectives, a sample of 2random (without repracement). Find the probab,ity distribution
defective bulbs.

bulbs is drawn at
of the number of

OR

Probability of sorving specific probrem independentry by A and B are * *orespectively' If both try to solve the problem independently, find the probability that(i) the problem is solved

(iil exactly one of them solves the problem.

.L
J

17 ' l, m qlr mm +i&q rrfq- qrc fus e, B, c Hqr D fw{+ fe'h sk* srRT. 4+ + sj + t,
-i -t, :i + l"j + +t rrqr -qi + $ + +[t vr6uno *,,:
Find the varue of ), so that the four points A, B, c and D with position vectors
+l + sj * t, -j-t, :i + r"j + +t and -qi + $ + +irespectively are coplanar.

]/U.,i ?^=,i * i *il * i.rl -i * [l nqr ? = (zi _j _ b * tqzi+ j + zty +Ets stTinqf$ wa qfreq 
I

Find the shortest distance between the lines

?=1i *i*[l*rri*j*tt*a
-+AAAr = (2i-: - ril + 1t12i+ j + ztl

,'tl
stPqq: tan-l 2x + tan-l 3x =ff

sTer{T

fu€+iiqqfr- : tan-r # = r,n*, f * .or_, f
Solve : tan-l 2x + tan-l 3x =ff

OR

Prove that : ran-I #= rrn-, fr *.or-, 1

4

4
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Elug- €
SECTION - C

wr {qr 20 + 26 m*'rdq.qer o ei*.or t r

Question numbers 20 to 26 carry 6 marks each.

iO.-..EF' +d ii 4 Fil?r Hqr 4 sr* tt t r gs' s{eT +d it 2 Hnr aqr o sr* +it t r qtqi q?ii { +\ t/ qilt \'{t d-'er qrfqiqr g+r snar t enT $rrt * qr{@r 2 it, frTr sfdsTrsTr + frfiRft qrdi t
qi qHt erm.ntqr$ 6 1 qlksdr ara qfrlw fu'qt{t n+wd qd { t ffi 'r$t r

A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black balls.
One of the two bags is selected at random and two balls are drawn at random without
replacement from the bag and are found to be both red.-Find the probability that the
balls are drawn from the flust bag. , 

.

21. ,4a 1*n^fi +6 tr,i 200 qr. qrdr cIqT 2s n. +*rT (fat) +t aTrq{qsrilr Ei-tr t qeh 1ui- qsg +-\-/ 4ffi'+ tdq too Tr. sna HeIr 50 qI. Ersr *t e+rqt+silr E]-fr t r imt st eTRrqfiTq {ql
nm +T'qqsri s ffi sneT ilm I t*.cil qqr + q{ Hqt t r .mqm dlqqfuAffii +qrd it
leq erq qqtqT dr *.qt re} rilfr r w'+ffi *i tlq+- si'Jrq-r srnzn srcFr qrs' 6t vor?rff * re
+ilqq'r
One kind of cake requires 200 g of flour and, 25 g of .fat, and another kind of cake
re-qui1gq 100 g of flour and 50 g of fat. Find the maximum number of cakes which can
be made from 5 kg of flour and I kg of fat assuming that there is rro shortage of the
other ingredients used in making the cakes. Make an_lr&P* of the above and solve it
graPhically. ir

.22. 

- -'an-tmrc 3iltrR q sIrfiIIErT qtqRt st 3 dr qEfr iTeTr 75 q13 enrm +t q'6 fu* aqrr dr iftt
'-'.--'' srFrqturmmt lqfrzst+fuiq{ snqn+ftrq { 100 qft'q,iqtc{ qlrqteRi+fuq

{50sfre'i detqqs+mrt, n}ncr*q$tfrtiq}*tan'raarir*Tqq , | . ,,^,u hqelil 
\, 

, '

qo.qqslvr tlrlq ftt Tqrer[ t a dr U ffr q{ prrlq + q.t q{ kn \r*.kS t r nsqqfrtrq t*.
/2 

'.*q,ri *,r {-rdrq ff (ta] + ulJ' t r

A tank with rectangular base and rectangular sides open at the top is to be constructed
so that its depth is 3 m and volume is 75 m3. If building of tank costs { 100 per square
metre for the base and t 50 per square metres for the sides, find the cost of least
expensive tank. 

OR
A point on the hypotenuse of a right triangle is at distances 'a' and .b, from the

3
sides of the triangle. Show that the minimum length of the hypotenuse ir (r3. OrrI.

i)

tP.T.O.



23' q'r A =rR xRtdqr *, A { (a, b) x (c, d) - (a + c, b + d) rnr qfu+rfqir qfi'fuilqr+ {BF}t r ftm+TrrqP*' * xq flqFr+q ffiTr qr6qd t r e{ * +r nerrs- siErqq f,rfr q+eq | 6
Let A = rR x rR and * be the binary operation on A defined by(a, b) x (c, d) = (a + c, b + d).
Show that * is commutative and associative. Find the identity element for x on A.

2{.-.wromtf+e+rtyqqlqqt{T{Ar * *yr= 32, t€r y =xipny_e{rr+frt&*.r' qtrFf, fln +Tfiqq r

Find the area of the region in the first quadrant enclosed by the y-axis, the linery = L,,.
and the circle x2 + yz = 32, using integration ,' ..,.{1

= .k" '' ,lr , ,-:,

/
25. €iqira qqtil dv

./ 
,rd +y--x+xy cotx= 0;x*o oT frfrrq6mildfttFqq, lqqrtfu.qe

lf,"*=;t,dy=0t I 
6

3T?rqT

€itFrf,{qlswT *ay +(ry+y2)dx=0, t{qr}t*.trex= 1t y= I t r

Find the particular sorutibn of the differentiar equation

dv-,d* y -r + ry cotx = 0; x * O,given thii when x =Lry = 0

OR

Solvethe differential equation * ay +(ry *yz)dx=0giveny= l, whenx= I

26. ffif.r + y + z= I erk Zx + 3y + 4z = 5 *t yffirr tqr + +fi.n+ qrd Hqr
HFrx - ! * z= 0 qrFiffifrilfriil wfu{qITmSiF{q rnrcrilmstf+s A(1,3,6) * Hfram+lFrqt o--'' 

6
Find the equation of the plane through the lure of intersection of the planes x * ! * z = Iand 2x + 3y + 4z = 5 which is perpendicular to the plane x - ! * z = o.Then find the i,.1distance of plane thus obtained from the point A(1, 3, 6)- . 

, : " l
It

6stils
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