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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 iomprises of 10 questions of one mark each, Section - B comprises of

72 questions of four mirks iach 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, intemal choice has been provided in 4
questions of four marles each and 2 questions of six marla each. You have to atternpt

only one of the alternatives in all such questions'

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

EIrg- 3[

SECTION. A

Irfi {qr 1 t 10 Hqtr+fi'YFT 1 eim qr t r

Question numbers I to 10 carry l mark each'

t. {rRn i + 3i +ztmefu1 2i-ri * otwqq}qaro+tkq t

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

Z. e-q TrkttT sr qtq$ q+e'rur frTil +itqq + fiE (a, b, c) t tt*t qdr t Eelr qIm?T

?.(l+i+fl1=2$qqi6E$ 1

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

to the plane ?' (l +i + [1 = z.

3. (r.n . # * vfr-effisffE frftqq r

write the antiderivatir. or (l.E. fJ

4 frr[: i].[l 1]=[ ; !].d(,-y)Hrq''ffe*lrsrq

,',[:i].[ l1]=[ ; l],o'u(x-v)
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s. frq enryq*+tur +t x*.ft(ra dftrq ,, tu \l \ I ]= ,
Solve rhe following mafrix equation forx:, k Ul \ I ]= "

6 *l? ;l=

,l? ;l=l

6 -z l.
7 , ltHl .rrnrrmfufuq r

6-2
73 , write the value of x.

7. ek sin (r*-, f * .or-, ,) = , t, nt, sT sFr um *tflqq r

rf sin (sin-, | * .or-, ,) = ,, then find the value of x.

8. ett {f+fieT*k'srf*,.if *wg@ t, ,rnr * gokemrft {Bmr t, qt H-t a, b e R _ {0}
Sfaeu* U=*rnrqffit rqkz x (x* 5) = t0t ai*6rqparo+1fuq 

r

Let * be a binary operation, on the set of all non-zero real numbers, given by a x b = +
for all a, b € R - {0}.Find the value of x, given that2x (x x 5) = 10.

g. qH Erfr +1iqq , J.or-, (sin x) d.r.

f
Evaluate : J cos-l (sin x) d.r.

10. qkntn ? q\r u'eqqffi{+tfq.l?l= 3, lb,l=3* ? r. u,\rs.q:rs.nPflrt, H}

? sil{ E' ++q or *iur fufuq r

If vectors ? and E' *r such rhat, I ? I = 3, I b' | =l *a? x u, is a unit vector, then

write the angle between ? anA U'.

651112 ' ,*'T'o'



Etug-Et
SECTION - B

,rfi {reqr 11 t 22 rou*osq{ C ei6.qr t r

Question numbers lLto22 cwry 4 marks each'

11. qa oirqrm flfi qi&q Ht qot f(x) = 3# - +f - tz* + s

(a) fq{etq$iqlat I

(b) ftirr 6rgqm | 1

sIqET

elF,, 
= 

a sin30 dsrT y = a cos30 +M' e = fr 
wwi tot aqT e${Tiq *qrfu'qur frrd

dfqq r

Find the intervals in which the function f(x) = 3f - +x3 - 12* + 5 is

(a) strictlYincreasing

(b) strict$ decreasing

OR

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

lt
0 =7.+

\
I

t2. q,-nrnqm{q J##"
eNrat

qmnrdqitq ,!a-:1Pffia'
f sin6x + cos6x '

Evatuate: 
J ffiorr, o,

OR

' , -ghp+ 3.r - 18 drEvaluate: J 
(r

t3. tTq effitr€ q++tq *} re qfrkg :

G-D**"=h'
Solve the following differential equation :

(i-r)ff.rn=h'

65lLl2



t4.

15.

qk y = ,r t, ni frr6 +ifrTq 16 # i (*91 f = o.

rr y = .rr, prove ,nurff-+ eI- ) = o.

n A' A a x-) Jffi drr €ffi 7, b,a + rdq' isd drftilq t-*-

[? * u', B + ?, ? * ?] =zli,ts, d]
sTqqt

qfur ?, dnqr?tttt+.?* B +? =daqr lAl = 3, IBI =5ilqt lAl =z t r ?mr B
+eiqmr+lurxradfrq r

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

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

:-J
vectors E, b and d are such that ? * d + ? = d ana l?l = 3, I b'l = 5 ana l?l = z.

Find the angle between danO d.

16. =f;*'(0,';

fls€*ltw tr 2 tan-t(}) * r".-' ffi + z tarrtft) = f;

pro'ethatcorrf@
$it+slnx-1I-sm"r. =l; *' (0,'o)

Prove that2,rr-' (,l * r".-' ffi + 2 
'urrt(,l = i

17. qIil A = {!,2,3,.....,gldelr AxAi[ R\rs'{,+qt, ail Rx Aif 1a, b), (c,0+ft{q
(a, b) R (c, d) uk a + d = b + c Ent qfuflfsd t r fucqifqqfu pqs'lFqilr {-{q t I (€trf,r
q,i I(2, ,l $ n6 eifvu r

Let A = {1, 2, 3,....., 9} 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 (2,5)1.

6snt2 5
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18' qrr d F*'wq ++ ql-d qei mr dssr qr or*t Elrr w{.nEq t r qfr ffii qft-{R { qi qd. t,
H) Et{i EEqf + egsi E]+ *t qqffiq qlfr.., ara *lfvq, qk wftqr * t m
(i) qq+ dlzr eqr trE+t t r

(i0 mqtolrsm-qqrc-E+tt 
r

Assume that each born child is equally likely to be a boy or a girl. If a family has.twochildren, what is the conditional probability it ut uoth are girls iciu., rh;; '
(i) the youngesr is a girl. 

::

(ii) atleast one is a girl.

ts. qtfrdi +,Jqtrf +wtr + frq mi fvc+Tqq :

a+b+2c a b

c b+c+Za b

c 4 c+a+2b
=2(a+ b + c)3

Prove the following using properties of determinants :

a+b+2c a b

c b+c+Za b

c 4 c+a+2b
=2(a+ b + c)3

20. ,.r-'(,ft;)trr sin-l (zr{fi) +q,+e{ €{rrrwqnm*i&q 
r

Differentiatet*-, 
m)with respecr to sin-1 (z-{T *r1.

21. frq er+*-o s+s{uT +t ce +1fuq :

cosecxtogy ff+*yr=6.
Solve the following differential equation :

cosec x log y ff+ *ryz = g.

22. qHtqqrsw * =# =$"* + =ry= f ***to t,
show that rhe tir", !f =V =#*o + =\J =+are coplanar.

6sm2



23.

Elrg'- rr
SECTION - C

srq {sr z3 + 29 tr*.ud*,'qr{ e eio'qr t r

Question numbers 23 to 29 carry 6 marks each.

qrql"r tx oT qm qtqrfr go M qqfr+ rqtmT qrenr t r ss+'qrs firiqr + ftrq +TiT

t 5,760 taqr tisnur+ffi srRrmt erftqr 20 Trii +H p6 | r\rs'E*qqrFffi'ffi
qflt{ qrT Ae t 360 t, wfu^ 1rs'Erei t ffiTr+ qat wfrq 6r qs < 240 t r qo qo
{WFr*.qyfrq d < zzmr qc*q v*ar tnqr 6rq t q€r+ qrd qvf{ d < 18 Hrrr q{ r 16
rrr;r rF{ fm' e6 rs$+ rr+ s*+ =r'r tq v*'en t, qe nftr oT fir+fl fl+.q' ron mt f*,'st erftHffiq

enr d r err*im ei qq.tfir+'qtrJrffi qlr*qr srFF{ qrw gRT ra *1lqg 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 t 360 and a manually operated sewing machine < 240. He can sell

an electronic sewing machine at a profit of 7 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.

drvr + 52 .rfri *1 q'o.ret { t qowr d qmr t r *q qdt { t H1r *1 6mrd qR t Gr{€qI
ulilsrrqqT {kO qi urlt 6p +qr+ qrfr t r e} rtg.r+ *'g'ga +Et+ *t wr filqqilr t t

gr?f{t

15 ffidf *'f'o atr d t, &ffiif s fu qw t, g5-\r.r mrh sftr€Trqqr el6il + qFit or-q-s'
qftrq{i k$IFTr rqr I Zfr{oi qiqi +1riqr or flftrs-frr da ura eifuq I €{tt: ti?FT sT qt2T f,rfr
*Tqq r

A card from a pack of 52 playingcards 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.

qi fu"steq p Eer a erq'i g+ gq ffi mi qvrm, ftrs-dr irer g'rq sT qrd( *+ +{€}
q{ yrw'R t{T q6fr t r ksmq P srqi lr'rrfl: 3, 2 wr 1 ffiif qi rq Elq Wdf + ftrq
Hrr{r: ( x, ( y agrT { z t* qreo tsrefu E{ grw,td Hr Tm {€ < 1,000 t r fl+fltr{ a 3{rr+

!F'uRr: 4, 1 srk I ffiii +) fq Wii + fldq tF ( 1,500 grt+,r F{6s tqr qmn t
Cdqr r6-d flqil?rq ft fi SH Tiqi w qfr gu+,r {rkr tqr erdfrr t) I qk v{ ntii {iqi w' flqq

rrq qrs"-g5'grr6g +t ga 11ftr t 600 t nt er41 qr rd'r +.{+ r**. qiq +'ftr+ * Tt
g{s,r{rkruroetfqq r

ffiYffi fr q-eii +. orPdlcffi q'fi' €rq {iq g.$flEq sil gtwn ti + frq ynfirfi orqr Erfdq r

24.

25.

6stu2 tP.T.O.



Two schools P and Q want to award their selected students on the values of Discipline,
Politeness andPunctuality. The schoolPwants to award {x each, ( y each and { zeach
for the three respective values to its 3, 2 and I students with a total award money of
< 1,000. School Q wants to spend t 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.

Apart from the above three values, suggest one more value for awards.

26. fr5.# A(2, s, -3), B(-2, -3, 5) Herr c(5, 3, -3) Enr fit*{ifim qrkl?T s1 frs (7 , 2, 4)t (0
n6*nvu r

3TSlEtT

frg (-t, -s, -10) t tqr ? = zi *j + zt+ i. (31 + ai + zt) nqr{FrH?r ? . fi - j * t) = s
* siil+ff ftE + +q q+ Rt am *1fqq I

Find the distance between the point (7, 2, 4) and the plane determined by the points
A(2,5, -?),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
? = zi- j + zt + l. (3i + 4 +zt) ano the plane ? . ti - i * t) = s.

YEq qQltvr i[ Tt ,' t y2 = 32, tqr y = x Ttfx-$Ttr + frt t* er qhrFm vra qifqq I

Find the area of the region in the fust quadrant enclosed by the x-axis, the line y = x
and the circle xz + y2 = 32.

7t

?
qFT EnT *iPw . l *'* * 

ar.
J SeC.r . COSeC r
0

lt

Evaluate ' [.....--..@or.
J SeC.r . COSeC.r

0

fomsTqqfuRqrrq qr+tr{ HqT qr-rq qffiydq qiffim qrd ?iryfr {ymr ed{fr{ qiur

cor\B trcr t r

Prove that the semi-vertical angle of the Right circular cone of given volume and least
curved surface area is cor\p.

27.

28.

29.

I65ftt2
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QUESTION PAPER CODE 65/1/2

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1-10. 1.   5 2.     ( ){ } ( ) 0k̂ĵîk̂cĵbîa–r =++⋅++

                   or

      ( ) cbak̂ĵîr ++=++⋅

3.   2x3/2 + 2 x  + c             4.    10 5.   x = 2

6.   x  =  +  6                     7.   5
1x = 8.   x = 25

9.   c
2
x–

2
xπ 2

+                  10.   6
π

1×10 = 10 m

SECTION - B

11. (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

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

Marks

– 1      0       2

PDF created with pdfFactory trial version www.pdffactory.com
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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

12.
( ) ][

∫∫ ⋅
++

=
⋅
+ 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

( )∫ += 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

PDF created with pdfFactory trial version www.pdffactory.com
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  or ( )
8
9–18–3xx

3
1 2

32 +=

             { c18–3xx
2
3xlog

2
81–18–3xx)32( 22 ++++++x

13. 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

14. 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

,
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

15.














 +×






 +⋅






 +=



 +++

→→→→→→→→→→→→

accbbaac,cb,ba ½ m

=  






 ×+×+×+×






 +

→→→→→→→→→→

acccabcbba 1 m

PDF created with pdfFactory trial version www.pdffactory.com
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=  





 ×⋅+






 ×⋅+






 ×⋅+






 ×⋅

→→→→→→→→→→→→

cbbacaabacba 1½ m

+ 





 ×⋅+






 ×⋅

→→→→→→

acbabb

   






 =






 ×⋅=






 ×⋅=






 ×⋅











 ×⋅

→→→→→→→→→→→→

0abbcbbaca,aba

=  



=















 ×⋅

→→→→→→

c,b,a2cba2 1 m

OR

→→→→→→→

=+∴=++ 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

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
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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. 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
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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

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 =  
2b  a  cac)  b  (a2

b2a  c  bc)  b  (a2
bac)  b  (a2

++++
++++

++

  
3211 CCCC

Using,
++→ 1 m

        =  
c  b  a00

0c  b  a0
bac)  b  (a2

++
++

++

  
133122 R–RR;R–RR

Using,
→→ 2 m

        =  2 (a + b + c)  {(a + b + c)
2
 – 0}    Expanding along C

1

        =  2  (a + b + c)
3
 = RHS 1 m
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20. let u = ( ) xsinθθsinx;x–1x2sinv;
x–1

xtan 1–21–

2

1– =∴==








( ) xsinθθtantan
θsin–1

θsintanu 1–1–

2

1– ===







=∴ 1 m

( ) ( ) xsin2θ2θ2sinsinx–12xsinv& 1–1–21– ==== 1 m

22 x–1
2

dx
dv,

x–1
1

dx
du

== 1 m

2
1

2
x–1

x–1
1

dv
du 2

2
=×=∴ 1 m

( In case, if x = 
2
1– isanswer thenθcos )

21. dxxsinx– dy 
y

ylogyx–
dx
dyylogxcosec 2

2
22 =⇒=⋅ 1 m

Integrating both sides we get

[ ]∫+= dxxcosx 2xcosx––
y
1–

y
ylog– 2 1+1 m

                        ( )[ ]∫ ⋅+= dxxsin1– sin x x 2xcosx–– 2 ½ m

cxcos2xsinx2xcosx––
y
1–

y
ylog 2 +++=∴ ½ m

22. Equations of lines are :

3
5–z

1
4–y

7
8–x;

5–
3z

4
7–y

4
5–x

==
+

== 1 m

Here,  
3c1,b7,a;5–c4,b4,a
5z4,y8,x;3–z7,y5,x

222111

222111

======
======
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317
5–44

83–3

cba
cba

z–zy–yx–x

222

111

121212

=  = 3(17) + 3 (47) + 8 (– 24) = 0 1½+1 m

∴        lines are co-planar 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

             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










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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. 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
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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

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. Correct Figure 1 m

The line and circle intersect
each other at x = + 4 1 m

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

28. Let   I  =  
( ) ( )
( ) ( )∫∫ =∴

π

0

π

0

dx
x–π cosecx–π sec

x–πtanx–πIdx
 xcosec xsec

tanxx
1 m

( )
∫ ⋅

=⇒
π

0

dx
 xcosecxsec
xtanx–πI ½ m

Adding we get,  2 I  =  ∫∫ =
⋅

π

0

2
π

0

dxxsinπdx
 xcosecxsec

xtanπ 1½ m

                     =  
2

π

0

2
π

0 2
x2sin–xπdx

2
x2cos–1π2 










=∫ 2 m

                     =  
4
πI

2
π

2
ππ

22

=∴=⋅ 1 m

29. For correct fiqure ½ m

let radius, height and slant height of cone

be r, h and 222 hrlyrespective ll =+∴ ½ m
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V (volume) = h,r
3
π 2  [V is constant]

                    A =  ( )22222222 hrrπrπAz,rπ +=== ll ½ m

                                              







+= 42

2
222

rπ
9vrrπ

                                              







+= 22

2
42

rπ
9vrπ 1 m









= 32

2
32

rπ
18v–4rπ

dr
dz

1 m

6
2

2

2π
9vr0

dr
dz

=⇒=∴ ½ m

0
rπ

54v12rπ
dr

zd;
2π
9vrAt 42

2
22

2

2
6

2

2

>







+== 1 m

∴       corved surface area is minimum iff 262 9vr2π =

                      i.e. 24262 hrπr2π =

        OR

r2h = ½ m

( )2cotα2
r
hαcot 1–=⇒==∴ ½ m
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