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fuqr qr&n I 10.15 qq t 10.30 {q ird6-trFT !5qqT qfi-q{ q}+ 31Y{ gs erqtr + d{lr * str-

EksTw*ttstnrdifudn I

o Please check that this question paper contains 8 printed pages.

o Code number given on the right hand side of the question paper should be written on the

title page of the answer-book by the candidate.

o Please check that this question paper contains 29 questions.

o Please write dovm the Serial Number of the question before attempting it.

o 15 minutes time has been allotted to read this question paper. The question paper will be

distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the

question paper only and will not write any answer on the answer-book during this period.

MATIISMATICS
futifu€rtzt : 3 w4
Time allowed: j hours l

wqrqfrTtvr;
(i) az,fr sfr erfuri t r

(ii) qsyw-wilZg erlfiEiahazsiC f$rtfuifi; 4 dtwrv tu,0'€erif tO swf Fil?+

drdr Vqqaw* I urrsad 12 ev;rf,F77+ SrdF Errdqw * I soc sl7 Yfr
Se# tsdrrl ;iawt r

(iii) s€ -rr f pr# mr+ # rar <ra Vm W qTqq swet snr dt afiq?zrqdr argcr fr<' tr smd'

fr
(iv) Wf sTa-wtfu?E?f rfurfiarriiotad t rY++ wn* efud;qrd'2 wif t

amftrfu* r 0d srfryqitd+orqni Wdlfqaarermi I

(v) *ffi?der# yqlrr*+ Wqfu %f+ t fle*zraarrglqr ewdylvralqsTvftinart* r
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General Instructions :

(i) All questions are compulsory

(ii) The question paper consists of 29 questions divided into three sections A, B and C.
Section - A comprises of 10 questions of one mark each, Section - B comprises of
72 questions of four marks each and Section - C comprises of 7 questions of six
marks each.

(iii) All questions in Section - A are to be answered in one word, one sentence or as per
the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in 4
questions offour marks each and 2 questions of six marks each. You have to attempt
only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may askfor logarithmic tables, if required.

,rffioi1o
$F {qr 1 t 10 iro'qdq, sF r eis'sT t r

Question numbers L to 10 carry 1 mark each.

1 *r[ ; 1 ].[ ; I ]=[ ; l ]*d(,-y)EFrrTr{vro+1tuq 
r

[: 41 l-r vl I t ot
If 2Ls , J*Lo i l=L ,o ,l,Rna(x-y).

2. frq etq5v$q.qor*)x*floqre*tfqq:, [x 1]

Solve the following matrix equation forx:, [x I

l- r 0l
l-, o l=o'

l- r 0l)l-r o.l=o'

3. qk lzx5ltt-
l8 xl
bc 5ll
s ,l=l , write the value of x.

i i l*d"rsf 
qrqfrtuq 

r

6

7

-2
3

4. (r^n . U)* sfr-srqsirq frfiqq r

Write the antiderivative 
"t (rrF . 

1f,)
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5. {fr sin (ra-'}*.or-'r)= , t ni, $TrtFtirmeifqq I

If sin (sin-t f * ,or-' ,) = ,, then find the value of x.

O. q$ yf+ilqr6t{s{5qt3t*'qgffi d, qmr * goffi*rfr {kqr t *{-t a, b e R - {0}

+kq a * b = $* rEf, t I qF( 2 *' (x * 5) = 10 t nt, $T qH ffa dkq r

Let x be a binary operation, on the set of all non-zero real numbers, given by a * b = +
forall a,b € R- t0).Findthevalueof x, given that2 x (x * 5) = 10.

7. qtqvr I + 3j + ztor qk{r zi - :3 * of qtsq)q ffo +lflt{q r

Find the projection of the vector i + :i + 7t on the vector Zi - li + Ot.

g. s{r qrkrcr eT qlqvr {r+ffir {rer +tFre' qt t{S (a, b, c) t tlor qrer t Hsrt qtrtrcT

?.ti+3+tl=2*'qqimt r

Write the vector equation of the plane, passing through the point (a, b, c) and parallel

to the plane ? . fi +i + t; = z.

ril?

g. qFT {rf, ftikq , I g(rin x - cos x) dx.

0

fi/2
f

Evaluate : I er(sin.r - cos r) d,r.
J
0

10. qi{vit A =2i*i-stst{ B =zi*i-zt+qtrmm+q$rTqs'qrf,m{rtffrflafuq r

Write a unit vector in the direction of the sum of the vectors i = Zi * i * 5t and

iAAA
t5=2i+j-7k.

6sfit3 3 IP.T.O.
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,rffio*1,
ym riqr rr t zz H*r*oqm I oi+.qr t r

Question numbers ll to 22 carry 4 marks each.

11. fritt+{qRvri a, B, A+fuqfuq*leqiq,

[a * u', E' * ?, ? * ?] = zfi,B, A]
3IW{t

n+J
nRvr ?, u' aqr ? tS tfu' ? * B + ? = d aqr 

I ? I = 3, I ts' | - s ireTr 
I ? I = z t r ? nqr B

++qorqiqaraqfr&q r

Prove that, for any three vectors ?, bt, ?

[? * B, B * ?, ? * ?] =zli,ts, ?]
OR

vectors ?, b' ana d ur. such that ? * B + ? = d ano l?l = 3, lBl = 5 ano l?l = z.

Find the angle between ?anO Ut.

FTq €rqsm qfurur *t co +lfuq,

(*'*t)*.r*=*.
Solve the following differential equation :

.) -.dv 2
(x- - t) -.o* Zry = il t.

qnnrnsliqq, [W*J Sm-x. cos-.r

qelitt

qFT Ern *1iqq , ! A- :;1ffi, - rs a,

Evaluate' [W*J slnir. cos._r

OR
?_

Evaluate , ) @- l1@rs o*

12.

13.

65t1t3
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14. Td itiil{m TId d&qFH+ Erm f(x) = 3# - 4x3 - t2* + 5
(a) frtnt *iqn t r

(b) ffirarnqmi r

qelt[f

Effr .r = a sin30 irerr y = a cos30 +fu+ e = f, wwt tor mn qftdq *qdwrrr am

ffi; intervats in which the tunction f(r) = 3# - +f - tz*r- 5 is
(a) strictlyincreasing
(b) srictly decreasing

OR
Find the equations of the tangent and normar to the curve x = a sin30 and y = a cos30 at

It
o =2.

qHr A = {1, 2, 3,....., 9l iTen A x A { R gs-lirisr t, * e x A ii 1a, b), (c, d) *.kq
(a, b) R (c, d) qk a + d = b + c Enr qlqqrfrd t r fqqsliqqm n f'oWar ffu t' I EEflrq,i' [(2, ,] rfl aro *1&q r

Let A = {1, 2, 3,....., 9I and R be the relation in A x A defined by (a, b) R (c, d) if
a + d = b + c for (a, b), (c, d) in A x A. Prove that R is an equivalence relation. Also
obtain the equivalence class t(2, 5)1.

15.

16. =|;*. (o,f)

=|; *. (0,';

irr€ft1iw tr 2 tan-t (f) *,..-, ffi + 2 ,un-t(,l = f

Provethatcorll'@
Wl +sinx-{l-sinx

Prove that2,"r-, 
Gl + sec-r (9 + 2 ,un-tGl = t

17. qky =,r t, Hrftradriqqio # +eI-I= o.

rry -rl, prove tnoff-i(#-I= o.

6snt3 5
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18. qr i+ flq"q,q ++ qld rd q;r Hgs'r qr rr+t *'{r HTdqrq t r qkffi qfisR{ q} s*i t
d ++ q.qi +ffs*t E++ *t {rqF*icT urksfrr am +iiqq qk.roftqi rmr tfu
(i) vd€ Brcr cqr wEmr i r

tiU iFrT R t6'rT q.Oe6qr ffSq;f A' r

' Assume that each born child is equally likely to be a boy or a girl. If a family has two
children, what is the conditional probability that both are girls ? Given that
(i) the youngest is a girl.

(ii) atleast one is a girl.

te" qnfrr$f +'Jqq+ +szil'r i frEr fua*ltqq :

l**t ry xz

| ,r yz+t yz

I o yz z2+l
=l+*+y2+22

Using properties of determinants, prove the following :

a-x'+ l ry xz

ry y2+l yz
axz yz z'+ l

=l+*+y2+22

20. ,*-'(ry=I)vr sin I (#)ilHr+qT sirrrn.rcT{rnftlftilq, qqf*^r+ o t r

Differenriate r*-' g=1)with respect to sin I G$,when x*0.

:* ry # = ffi;$ qr tqfrrqco {rn +ltqq, flrar t fw y = }t ore, = r
tr
Findtheparticularso1utionofthedifferentia1equation#=ffigiventhat

TC

y =rwhen x= l.

sni{qtutqrq? = 1i * i - tl + },(3i - jl *, ? = 1+l - tt * p(21 + :il1 sffi{ortr t r

rtur uftrSqn Cq S ara *1lqq r

show that lines ? = 1l * j - [l + ]431 -il *a ? = 1+l - tl * pei +3ty intersect. Also
find their point of intersection.

2t.

a1
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23.

Eluit-{
SECTION - C

qrq {qr zs t 29 rox*omrr o eiq;o, t r

Question numbers 23 to 29 carcy 6 marks each.

rr+q & or rro aqrqrfr E;o ftmrt wfr+ E+fiT qrtrn t r ur*'qrs flTfur + flHq +ffi
t 5,760 t aqr siglrur + ftr+ qftrs,'+ qftrs. 20 ;rif + H FIH $ r qs'FWFT$. fttFTrt

qvfr{ m,r {€ < 360 t, wcto, q's Erer t ver+ qaft q{frT o,r {€ < 24o t r qe rto
vWF q,.q{F{ +} < zz enr qr *q vo'en t nqr Erq t Tmi qr* rrqft{ *i < 18 HFT rR r 116

sFT s-{ flo qr qft+ TE mft =r'r iq sonr t, qr qrfrr qr Fra{r fsffi r*,r mt fl+,' E* slFtq,.'dq

er*r d r sq+ffi d rr+'tfiroutfi-ffi qq-stt srifi urq. ETn 561 dftN r

A dealer in rural area wishes to purchase a number of sewing machines. He has only
( 5,760 to invest and has space for at most 20 items for storage. An electronic sewing

machine cost him ( 360 and a manually operated sewing machine < 240. He can sell

an electronic sewing machine at a profit of I 22 and a manually operated sewing

machine at a profit of ( 18. Assuming that he can sell all the items that he can buy,

how should he invest his money in order to maximize his profit ? Make it as a LPP and

solve it graphically.

iTHr * s2 qn} *t q-s'.r$ il t qq,' rn d qnr t r *q qd { t flr vi fiffird qri t Fr{gqr
nftr€Trqrr rflrr; ql urt qgr +qd qr+ t r d'rqy+ *.g'gr +*+ *1 wr qrfrsdr t t

qrry

rs mff *'\'*,'eT if +, ffi s Ztryi ve t, \rs'-w'q.{S uftrsrwr ql6fr + wii or qs"

fu Frfi-fir rr+r r ffi ffii *t riqr qr urk+.ilr dzrr wr ft1frq r €iiT: ri6T m,r qltrl Frfr
*tlqq r

A card from a pack of 52 playing cards is lost. From the remaining cards of the pack

three cards are drawn at random (without replacement) and are found to be all spades.

Find the probability of the lost card being a spade.

OR

From a lot of 15 bulbs which include 5 defectives, a sample of 4 bulbs is drawn one by
one with replacement. Find the probability distribution of number of defective bulbs.
Hence find the mean of the distribution.

25. uw +qqt{r if Tt i' * y2 =32, tqr y = x qd'x-oltT t frt t* or d"q-d Vra *tfqq r

Find the area of the region in the first quadrant enclosed by the x-axis, the tine y = x
and the circle * + yz - 32.

t1 24.

I

t
I

I
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26. k$rii A(2,5, -3),8(-2, -3, 5) a?Tr c(5, 3, -3) HRr fr{efftiT rrrer?r st fig (7,2,4)+ $t
am qifqq 

r

sNrat

frg (-t, -5, -10) ttqr ? * 2l-f + zt + l. (3i + 4 +zt) aqrqrftrcr ? . fi -j + t) = s
+ sBqr k€ + dlq s1 Bt vro dfqq r

Find the distance between the point (7,2, 4) and the plane determined by the points
A(2,5, -3),8(-2, -3, 5) and C(5, 3, -3).

OR
Find the distance of the point (-1, -5, -10) from the point of intersection of the line

? = 2l- j + zt + I (31 + 4 +2fl) ano the plane ? . fi - I * t) = s.

27. qt flTfle+ P iTqI a irr+ g+ gq ffiii *t orgnr+, frTcefir Hpn vlr{ sr qEi( 6++ *^1-€qi
q{ 5{wR qrT qrde t r frmrrq P eTq+ !F'ENr: 3, 2 Hert r ffir+l +} w Hh Tsi +ftng
x-lrqT' tx, t y der { z tn qomtwqfu'E{ g{wri q,rEmaw { 1,000 t r fl+flmq a €{q+

!D'rrs1 4, 1 stt 3 ffii *i rq qfdt S floq E[d < r,500 g{srr FrGq tqr qrccr t
Gqr rd kncq dt fr +{ {dqT w q& gffir {rftr t{r qraar t) r qfr w +if wdi w tqq
rrq qfi-\rs'Wsr *t gan nfrr t 600 t, Hi s{rqFi or rd'r qil& rdm.. qg *'ftrn * Tt
grwnffiraro+tke r

Bqt]-ff fr Wit + srfilfr'ffi \'s €r;zT {FT gfltw v) gr*+n tt *'ftrc vnfe urqr qrBq 
r

Two schools P and Q want to award their selected students on the values of Discipline,
Politeness andPunctuality. The schoolPwants to award (xeach, { y each and { zeach
for the three respective values to its 3,2 and,l students with a total award money of
t 1,000. School Q wants to spend { 1,500 to award its 4, I and 3 students on'the
respective values (by giving the same award money for the three values as before). If
the total amount of awards for one prize on each value is ( 600, using matrices, find
the award money for each value.
Apar,t from the above three values, suggest one more value for awards.

zg. qr-{f,rfr*1fqq:

fi|2

f x sin.r cos.r
tsvaluate: I 

-dx

J sm-.r + cos*.r
0

29. 128n qq t* enqffi erd q$ d( Fiv5fr nimm.r kif { fr qmr y*+ eHw-€ qrd H
+1fu'Trtvn+1&q r

Of all the closed right circular cylindrical cans of volume l28n cm3, find the
dimensions of the can which has minimum surface area.

ril2

f -r sin r cos -rl-dxJ sln-.r + cos'r
0

65n13
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26

QUESTION PAPER CODE 65/1/3

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1-10. 1.   10 2.     x = 2 3.    x  =  +  6      3.   2x3/2 + 2 x  + c

5.   5
1x = 6.     x = 25 7.    5

8.   ( ){ } ( ) 0k̂ĵîk̂cĵbîa–r =++⋅++       9.    1

                 or

( ) cbak̂ĵîr ++=++⋅

10.   k̂
13
12–ĵ

13
3î

13
4

+ 1×10 = 10 m

SECTION - B

11.














 +×






 +⋅






 +=



 +++

→→→→→→→→→→→→

accbbaac,cb,ba ½ m

=  






 ×+×+×+×






 +

→→→→→→→→→→

acccabcbba 1 m

=  





 ×⋅+






 ×⋅+






 ×⋅+






 ×⋅

→→→→→→→→→→→→

cbbacaabacba 1½ m

+ 





 ×⋅+






 ×⋅

→→→→→→

acbabb

   






 =






 ×⋅=






 ×⋅=






 ×⋅











 ×⋅

→→→→→→→→→→→→

0abbcbbaca,aba

=  



=















 ×⋅

→→→→→→

c,b,a2cba2 1 m

OR

Marks
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→→→→→→→

=+∴=++ c–ba0cba ½ m

222

cc–ba 





=






=






 +⇒

→→→→

½ m

222

cba2ba
→→→→→

=⋅++⇒ 1 m

→→→→

=++⇒ b&abetweenanglebeingθ49,θcosba2259 1 m

3
πθ

2
1

532
15θcos =⇒=

⋅⋅
=∴ 1 m

12. Given differential equation can be written as

( )222 1–x
2y

1–x
2x

dx
dy

=+ 1 m

Integrating factor  =  1–xee 21)–(xlog
dx 

1–
x2

22

==
∫ x 1 m

cdx1)–(x  
1)–(x

21)–(x y      isSolution 2
22

2 +⋅=⋅∴ ∫ 1 m

         cdx
1–x

121)–(xy      2
2 +=⇒ ∫

         c
1x
1–xlog1)–(xy      2 +

+
=⇒ 1 m

13.
( ) ][

∫∫ ⋅
++

=
⋅
+ dx

xcosxsin
xcosx3sin–x)cosxsin(xcosxsindx

xcosxsin
xcosxsin

22

2222222

22

66

1½ m

∫ 







⋅

= dx3–
xcosxsin

1
22

∫ 







⋅
+

= dx3–
xcosxsin
xcosxsin

22

22

½ m
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( )∫ += dx3–xcosecxsec 22 ½ m

=   tan x – cot x – 3x + c 1½ m

(Accept – 2 cot 2x – 3x + c also)

OR

( )∫ + dx18–3xx3–x 2

( ) ∫∫ +++= dx18–3xx
2
9–dx18–3xx32x

2
1 22 1 m

( ) ( )∫ 





++⋅= dx

2
9–2

3x
2
9–18–3xx

3
2

2
1 2

2
2

32 1½ m

( )
2
9–18–3xx

3
1 2

32 +=

           c18–3xx
2
3xlog

8
81–18–3xx

2
2
3x

22 +++++















 +

1½ m

  or ( )
8
9–18–3xx

3
1 2

32 +=

             { c18–3xx
2
3xlog

2
81–18–3xx)32( 22 ++++++x

14. (x)f ′  = 12 x3 – 12 x2 – 24 x = 12 x (x + 1) (x – 2) 1+½ m

(x)f ′  > 0,  ),2()0,1(– ∞∈∀ Ux                 →← ++ –– 1 m

(x)f ′  < 0,  )2,0()1–,(– U∞∈∀ x 1 m

f(x)∴  is strictly increasing in  ),2()0,1(– ∞U
½ m

and strictly decreasing in  )2,0()1–,(– U∞

OR

Point at  





=

22
a,

22
ais4

πθ    ½ m

– 1      0       2
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θcosθsin3a
dθ
dxθ;sinθcos3a–

dθ
dy 22 == 1 m

∴    slope of tangent at 
4
πθ

2

2

4
πθ θcosθsin3a

θsinθcos3a–
dx
dyis

4
πθ

==




=

=

    =   1–
4
πcot– = 1 m

Equation of tangent at the point :

0
2

a–yx
22

a–x1–
22

a–y =+⇒





= 1 m

Equation of normal at the point :

0y–x
22

a–x1
22

a–y =⇒





= ½ m

15. A A    b) (a, ×∈∀

a + b = b + a    ∴   (a, b)  R (a, b)    ∴   R is reflexive 1 m

For (a, b), (c, d)  A A ×∈

If (a, b) R (c, d)  i.e. a + d = b + c  ⇒   c + b  =  d + a

then (c, d) R (a, b)   ∴   R is symmetric 1 m

For (a, b), (c, d), (e, f)  A A ×∈

If (a, b) R (c, d) & (c, d) R (e, f)  i.e. a + d = b + c  &  c + f = d + e

Adding, a + d + c + f = b + c + d + e    ⇒     a + f  =  b + e

then (a, b) R (e, f)    ∴   R is transitive 1 m

∴      R is reflexive, symmetric and transitive

hence R is an equivalance relation ½ m

[(2, 5)] = {(1, 4), (2, 5), (3, 6), (4, 7), (5, 8), (6, 9)} ½ m
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16. cot–1  












+
++

xsin–1–xsin1
xsin–1xsin1

=  cot–1  































 −−






 +







 −+






 +

22

22

2
xsin 

2
x cos

2
xsin 

2
x cos

2
xsin 

2
x cos

2
xsin 

2
x cos

2½ m

2
x

2
xcotcot

2
xsin2
2
xcos2

cot 11 =





=

















= −−

1½ m

OR









+






 += −−−

7
25sec

8
1tan

5
1tan2LHS 111

        
7
1tan

40
1–1

8
1

5
1

tan2 11 −− +














 +
= 1½+½ m

        7
1tan

3
1–1

3
12

tan
7
1tan

3
1tan2 1

2
111 −−−− +



























⋅
=+= 1 m

        RHS
4
π)1(tan

25
25tan

7
1tan

4
3tan 1111 ====+= −−−− 1 m

17. y = xx   ∴   log y = x log x,                                             Taking log of both sides ½ m

dx
dy

y
1

⇒   =  log x + 1,                                                               Diff. w r t “x” 1½ m
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,
x
1

dx
dy

y
1–

dx
yd

y
1 2

22

2

=





⇒       Diff. w r t “x” 1½ m

0
x
y–

dx
dy

y
1–

dx
yd 2

2

2

=





⇒ ½ m

18. let b2, g2 be younger boy and girl

and b1, g1 be elder, then, sample space of two children is

S = {(b1, b2), (g1, g2), (b1, g2), (g1, b2)} 1 m

A = Event that younger is a girl = {(g1, g2), (b1, g2)}

B = Event that at least one is a girl = {(g1, g2), (b1, g2), (g1, b2)}

E = Event that both are girls = {(g1, g2)}

(i) P(E/A)  =  
2
1

(A)P
A)(EP

=
I

1½ m

(ii) P(E/B)  =  
3
1

(B)P
B)(EP

=
I

1½ m

19. LHS =  
zzzy zx

zyyyyx
zxyx x x

zyx
1

322

232

223

+
+

+

⋅⋅   
33

2211

RzR
RyR,RxR

→
→→ 1 m

        =  
1zzz

y1yy
xx1  x

zyx
zyx

222

222

222

+
+

+

½ m

        =  

1zzz
y1yy

z  yx1z  yx1z  yx1

222

222

222222222

+
+

+++++++++
 3211 RRRR ++→ 1 m
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        =  
10z
01y
00z  yx1

2

2

222 +++

 ;  
133

122

C–CC
C–CC

→
→

1 m

        =  1 + x2 + y2 + z2  =  RHS  (Expand along C
1
) ½ m

20. let x = xtanθθtan –1=∴

xtan
2
1

2
θ

2
θtantan

θtan
1–θtan1

tanu 1–1–
2

1– ==





=













 +
= 1 m

( ) xtan2θ2θ2sinsin
θtan1
θtan2sinv 1–1–
2

1– ===







+

= 1 m

( ) 22 x1
2

dx
dv;

x12
1

dx
du

+
=

+
= 1 m

( ) 4
1

2
x1

x12
1

dv
du 2

2 =
+

×
+

= 1 m

( In case, if x = 4
1– isanswer thenθcot )

21. Differential equation can be written as : (sin y + y . cos y) dy = x . (2 . log x + 1) dx 1 m

Integrating both sides we get

c
2
x

4
x–xlog

2
x2ycosysinyycos–

222

++







=+⋅+ 1+1 m

                        cxlogxysiny 2 +=⇒

At x = 1 and

y = ∴=
2
πc,

2
π

    solution is : y sin y = x2 log x + 2
π

½+½ m
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22. General points on the lines are

( ) ( ) ( ) ( )k̂1–3μî2μ4&k̂–ĵλ–1î3λ1 ++++ 1 m

lines intersect if

μ&λ somefor   3).........(1–1–3μ    2);.........(0λ–1(1);.........μ243λ1 ==+=+ 1 m

From (2) & (3)  0μ1,λ == ½ m

      substituting in equation (1)

Since, 1 + 3(1) = 4 + 2 (0) is true   ∴    lines interset 1 m

Point of intersection is : 1)–  0, (4,ork̂–î4 ½ m

SECTION - C

23. Let  x  and  y  be electronic and

manually operated sewing machines purchased respectively

∴   L.P.P. is     Maximize       P = 22x + 18y ½ m

subject to 360x + 240y < 5760

                   or 3x + 2y < 48

x + y < 20 2 m

x > 0, y > 0

For correct graph 2 m

                vertices of feasible region are

A (0, 20), B(8, 12), C(16, 0) & O(0, 0)

                P(A) = 360,  P(B) = 392, P(C) = 352 ½ m

               ∴ For Maximum P, Electronic machines = 8
1 m

                              Manual machines = 12

24. Let E1 : Event that lost card is a spade

E2 : Event that lost card is a non spade
½ m
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             A : Event that three spades are drawn without replacement from 51 cards

4
3

4
1–1)P(E,

4
1

52
13)P(E 21 ==== 1 m

3
51

3
13

2
3

51
3

12

1 C
C)P(A/E,

C
C)P(A/E == 1½ m

3
51

3
13

3
51

3
12

3
51

3
12

1

C
C

4
3

C
C

4
1

C
C

4
1

/A)P(E
⋅+⋅

⋅
=

1+1 m

        49
10

= 1 m

OR

X = No. of defective bulbs out of 4 drawn = 0, 1, 2, 3, 4 1 m

Probability of defective bulb = 3
1

15
5

= ½ m

Probability of a non defective bulb = 3
2

3
1–1 = ½ m

Probability distribution is :

81
4

81
24

81
48

81
320:P(x)x

81
1

81
8

81
24

81
32

81
16:P(x)

43210:x

m½

m2½

         3
4or

81
108P(x)xMean ∑ == 1 m

25. Correct Figure 1 m

The line and circle intersect
each other at x = + 4 1 m
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Area of shaded region

                ( )∫∫ +=
24

4

22
4

0

dxx–24dx  x 1½ m

24

4

1–
24

0

2

24
xsin16

2
x–32x 

2
x
































++







= 1½ m

=  8 + 4π8–4π =  sq.units 1 m

26. Equation of plane through points A, B and C is

0
02–3
88–4–

3z5–y2–x
=

+

  
0  7–  4z 3y  2x i.e.      
0  56–  32z 24y  16x 

=++
=++⇒ 3+1 m

Distance of plane from (7, 2, 4) =  
4169

7–)4(4)2(3)7(2
++

++
1 m

              =  29 1 m

OR

General point on the line is    ( ) ( ) ( ) k̂2λ2ĵ4λ1–î3λ2 +++++ 1 m

Putting in the equation of plane; we get

( ) ( ) ( ) 52λ214λ1–1–3λ21 =+⋅++⋅+⋅ 1½ m

0λ =∴ 1 m

Point of intersection is  2)1,–(2,ork̂2ĵ–î2 + 1½ m

Distance  =   ( ) ( ) ( ) 1316910251–12 222 ==+++++ 1 m
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27. Here   

600zyx
15003zy4x
1000z2y3x

=++
=++
=++ 1½

BXAor
600

1500
1000

z
y
x

111
314
123

=⋅















=
































∴

| A | = 3 (– 2) – 2 (1) + 1 (3) =  – 5 ≠  0  BAX –1=∴ ½ m

Co-factors are

5A,5–A,5A
1–A,2A,1–A

3A,1–A,2–A

333231

232221

131211

−===
===
===

1½ m

































−
=
















∴

600
1500
1000

51–3
5–21–

51–2–

5
1–

z
y
x

          ∴    x = 100,  y = 200,  z = 300 1½ m

i.e. Rs. 100 for discipline, Rs 200 for politeness & Rs. 300 for punctuality

One more value like sincerity, truthfulness etc. 1 m

28. le   I  =  
( )

∫∫ +
=∴

+

2
π

0
44

2
π

0
44 dx

 xsin xcos

xsinxcosx–2
π

I;dx
 xcos xsin
xcosxsinx

1 m

Adding we get,  2 I  =  ( )∫∫
+

=
+

2
π

0
22

22
π

0
44 dx

 xtan1
xsecxtan2

4
π;dx

 xcos xsin
xcosxsin

2
π

2 m

                     =  ( )
8
πtantan

4
π 22

π

0

21– =
x 2 m

                     
16
πI

2

=∴ 1 m
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29. let r and h be the radius and height of the cylinder then,

Volume of cylinder (V)  128πhrπ 2 =    
22 r

128
rπ

128πh ==∴ 1 m

Surface area of cylinder =  )rh(rπ2rhπ2r2π 22 +=+ 1 m







=∴






 +=∴ 2

2

r
128–2r2π

dr
ds

r
128r2πS 1½ m

⇒= 0
dr
ds       r3  =  64     or    r  =  4 ½ m

012π
64
25622π

r
25622π

dr
sd;4rAt 32

2

>=





 +=






 +== 1 m

∴       surface area is minimum at r = 4 cm ;  h = 8 cm 1 m
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