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the title page of the answer-book.
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• Please check that this question paper contains Jl printed pages.

• 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.

• Please check that this question paper contains 29 questions.

• Please write down the Serial Number of the question before attempting it.

• cpmT ~ q:;{ ~ f<j:; ~ m-1:f;f it ~ ~ 11 %1

• m-li:! it ~ (.l'4;:IiT am ~ Tf1l; m ~ <if ~ TTR-!lff?li'fil ~ ~-~ If{ fu'@1

• ~l ~ <f,\ B f<f; ~ m -1:f;fit 29 m %1

• ~ 1l'Vo'I tnT '3YR iR& '11 W ~ ~~, 'WR <liT Sti'l iq; 3'I'CfV!.1'W 1

MATfIEMATICS
JlfOld

Tillie allowed : 3 hours J
Rt1ffl:o tfI1lT " J croZ J

[ Maximum /1/(//'/(.1' • /00
1~.Jiq;: 100

General Instructions :

I. ,,1/ questions are compulsory.

2. The question paper consis IS 0/29 questions divided i1l10three sections
A. n and C. Section A comprises of 10 questions of one mark each.
Section B comprises of J 2 questions offour marks each and Section C
comprises of ? questions of's!» marks each.

3. A /I questions in Section II arc to he answered in OF/e word. one SClltC/I(;C

or as pel' the exact requirement of the question .

.J. There is no overall choice. rIowever; internal choice /1(IS been provided
ill 4 questions of four marks each and 2 questions of six  marks each.
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YOIi have 10 attempt only one of the alternatives ill all such questions.

5. Use of calculators is 1I0t permitted,

[ P.T.O.
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RIlIl'4 f#'w :
I. R'ft Jl!R .3Jf.}i;1/4 ~ I

2. W Jj:NIffl .q 29 JI'R ~ ~?fR ~.q ~ ~ 31; iii rr2Tf N' ~ J1

.q '0 JI'R ff ~ it ~ f{<Ii 3fq; <FiT ~, (!JUg q # 12 JriFT ~ ~ it
~ T!{ff 3fq; <FiT ~ 1 ~ "f{ if 7 JTR' ~ ~ it ~ f_f: 3fq; <FiT f,1

3. &115 a:r .q "f{'ift JtW iii :Ji'f( f{<Ii ~ f{<Ii 2ffCRT ~rcrr 'SIR elf! J1Tcf~T

o31JfITf f# W7 m ~,
-I. 'l!'f JR''iq;, .q rn<ti(i'<{ ';fifI~, ~ 'ift WI Jiq;f CfTf14 JTR7 if ~ fJ: afqff

crt<iI 2 w.ii if .3JRI/?q; R/q;("<I gI # tMi w.ii .q it J1TfTi1i7 qq; tt fctq;("q
q;ro 81

5. ~(i1j?&2~<t JPJTrT eft 3fJ1lfff m ~1

Section A

@US ar

1. If{(x) =x 1 7 and g(x) = x - 7. XE R., find(fog) (7)

~ {(x) = x + 7 il'lfl g(x) = x - 7, XE R. ill (fog) (7) -mo ~I

2. Evaluate i sin [;-Sln-I(-~)J

3. FindthevalueOfXand)lif:2[~ ~J+[~ ~J=[~~J
XCTmy~~m~~:2[~ ~J+'); ~J=[~~J
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J

o

or (/
-) 1\ 1\ A

f

4. Eval uatc : I a s- ib

-c I id

T.fR~~ ;

c+id

a-ih

a-v ib c+ id

c+id a=ib

5. Find the co-factor of lII2 in the following:

2 -3 5

6 0 4

5 ·7

f.fR if a 12 <!iT «t<{!:~:S ~ ~;

2 -3 5
6 0 4

1 5 -7

6. Evaluate:
x-"

--l dx
II X

I dx
7. Evaluate: ?

o 1+ x"

ITR ma- <$)Nll(:
IdxJ1---:-3"

T.~

)'1\1\1\

8. Find a unit vector ill the direction =3 i- 2.it 6k

• Ct=3i-2.i+6k ~ ~ 1:l.Gfi trrw.fi. ~IW<f
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<I~.

-

·> " 1\ r, -) 1\ 1\ A

9. Fino the angle between the vectors a= i - j 1 k and b = i+ j- k

, r, 1\ 1\ -) 1\ A 1\

~ a e i= j+]: om b=i.j-k~~C!1T~TWOcf?Jf"1l!"

-) A 1\1\ -)0 A 1\ 1\

10. l-or what value of P. are the vectors et=2i+/uj+k and b=i-2J·~3k
perpendicular to each other?

),?n~1iR~Wrt!:~ a=2i+"Aj+k

<:'1"4~tI. ~ ? -0) " (\ 1\ ~ 1\ 1\ 1\

b=i-2j+3k tmlR
Section B

II. (i) Is the binary operation *, defined on set No given bya*b

u, bEN, commutative '?

(ii) Is the above binary operation • associative ?

a+b
-- forall

2

12. Prove the following:

t.an -f -1.~ tan -t -1+ Ian -f -I+tan _I l 'It=-
3 5 7 8 4

65/1/1 4
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3 2

lfRlA= 4 1

r

13.

3 2

l.cl A = [ ~ ~

symmetric and the other is skew symmetric.

OR

")1

lf'A> ~ ~ 2,verif)'lhatA2-4A-ST=O

2 2 1

[ o 6

~ ~ <l"ln ~ ~ 8tjl~m~ % I

:]t m 81"41fllt1 ~ fcf; (\! - 4A
J •

51 = 0

14. For what value or k is the following function continuous at x =:1 ?

2.'1'+1 x<2

(x) = k X= 2

13.'1'-1 x> 2

'k~~lfR~~R8~ x=2'n:mm%?

2X +1 v < 2
(x) k x=213.'1'-1 x >2

65/1/1 5 r P.T.O.
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f

f--'2- dx

~

15. Differentiate the following with respect to x :

La 11 I(-~'-,-..J..~I--:X.,=J=
../1'" v + Jl - x

16. Find the equation of tangent to the curve x = sin 3/. )1 = cos 2r. all = 1(/4

Cfifi x = sin 3r,)' cos 21 t ~ 1= nl4 lR "f'1lIf ~ Cf)J e41<f,{ol ~ ~ 1

17. EvaJ uate :
11 ,

XSInX d.
'x

() I I· cos" x

1& ,
vsrn X

o 1'1 ens x

18. Solve the following dllfcrcntlal equation ;

(x2 - 1,2) dx I 2.\:)' dy= ()

given that \' I when x = I

OR

Solve the following differential equation:

dy x(2.1' x). if r I when x = I
tit \'(1.1'+ r)

6511/1 6
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.. ,

f.:n::f ~ *lli"IC!i{U1 Cfi) ~ ~ :

(Xl - r) dx + 2 xy dy = 0

~tf.i;~x=l%my 1

-d~v = x(21'-x)"'p'
dx x(2y+x),

"4IG Y = I """ I
"I~}(-

19. Solve the following differential equation :

dy
C082 x - )1 = tan x

dx

f.tI:;:r 3~ l,mlCf){OcIit ~ <hl~l!; :

cos2 x _d'v_+ 11 = ran xdx (

-t /\1\/\ ~ l\I\ ~ -)-).)

20. If a-i+j+k and b=j-k, lind a vector e such that axc=hand

) >

D.C =3

OR

) .>
a and b is 60°,

651111 7 [P.T.O.
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- -

_.} )

G.C =3

21. Find the shortest distance between the following lines:

x-3 y-5 =-7 xII v t I :11
- =--=--and --=-" -=--

1 -2 1 7 -Q 1

Or

"
'1J1(

1 t Ite P01.l1t on LhC I'me -:-1'+2 =_1.-'+1 = -z--3 at a diistance 3 ,,r2; ru.om tIne
'
point (1,1, :1)

~ ? ?
.)

f.rq ~ ?Ii ofrq ~ ~ -wa ~ :
.1:'-3 y-S :-7 x +! )'+1 c+l
--=--=-- (1m --=--=--

I -2 1 7 6 I

31'1!fCfT

~.9T x+1 = y+1 = :-3 -en: ~ ~ WO ,f,r1~f!.'J,~ ~ (J. 2. 3)~' 3 Ii ofit
3 2 1

~T.J\ml

22. A pair or dice is thrown 4 limes, [1' getting a doublet is considered a SllCCCS~.

find the probability distribution of number of successes.

qrfiT 'fiT ll,q; <p=r "11\ om itcnr Tf'n I 'lfR M r.rret '1\ 't(CF. mmr 3TRT ~

IfRT ~, it 1jQ;ctdl31l r.lil mr 'fiT !l114<t>{t1 ~ m<l ~ 1

65/1/1 8
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Section C

23. Using properties of determinants prove the following:

y

y2 = (a-~) (II y) (,(-0.) (a+ ~ I- y)

rl~·y y I·a a+p

WJf1Jrolil ~fiwrqt:f'f "fiT wrf-rr ;;P"{ f.fr;r ftw;: <fil~ :

(.t p Y

al p2 y2 = (ex -Il) (P- y) ty - (L) (0. + ~ + y)

pol-y '1~U a-p

24. Show that the rectangle of maximum area that can be inscribed in a circle is n
square.

OR
Show thut thc height ofthe cylinder ofmaximum volume that can be inscribed

in cone of height II is ~ h.~
.1

~ ~ fen W ~ Mfi4i1~ It~. ~ 3Rrfu ~~ 3WRR ~ f.rf1fu

~ <fit J"~I~..!.. 11 ~ I
3

25. Using integration lind the area of the region hounded by the parabola 1,2 - 4x

and the circle 4,,2 I 4.1'.2 = 9.

6511/1 C) [P.T.c.
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26. Evaluate' 'J' Ja-.~ dx•
o+y

(./

'l:lFr ~ Iii M~: af~ _a'-x ely;
a+x

.(1

27. Find the equation of the plane passing through the point (-1, -I. 2) and
perpendicular to each of the following planes;

2x+31'-Jz=2and5x-4v:=6

OR

Find the equation ol'the plane passing through the points (3, 4,  I) and (0, J, 0)

x+3 y-3 "-2
andparalic I to the line -2- = -7- = - 5

;m ~ <!iT (l41ch(OI ~ c#IT~ ';;fr rcn f.q (-1. I, 2) a ~ -;;mn %. (1m
R t:j Wi fuI i1 GRT offi lIT clAilCli{ ~ :

2x + 3y - 3z = 2 om 5x - 4)' + Z "" 6

3lf (ffi <!iT flmCf>{OI ma- ~ ;;ft ~<fn- (3, 4, 1) am- (0. I, 0) B ~ ;;nm

~ (1m ~ +- x+3 1-'-3=-=--2 -+ t I\191 --=-'
275

Ct> H41~H

28. A factory owner purchases two types or machines. A ~U1dB Corhis factory.
The requirements and the limitations for the machines are as follows:

Machine Area occupied Labour force Daily output (ill units)

A 1000 m2 12 men 60

B 1200 1112 8 men 40

65/1/1 10
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~~ ~AiT:rCflT ct'i 51R1R"'I J?G 1<::"'1

~"%ft ~ a:rrq~ (~~)

Ilc has maximum area of 9000 m2 available. and 72 skilled labourers who

can operate both U1C machines. How many machines of each type should he

buy 10 maximise the daily output?

1J.'Ii %'f{I 41k1<'f, A ;ffi{ B Gl m ct'i m~ %'f{I ~ Wru. ~ Cli«Il ~ I ~

q~ c€t ~Tlq~'4Cf){lI~ ('Il>.fT ~ f.jf-'1<:H'l% !

~

,

A )000 crT m ) 2 affif; 60

B 1200 crT 1fI RiXffu; 40

~ 41k1Cf) ~"Iffil 3~ 9000 crT 1fI r$i (P'~ 72 ~ ~ J4<:1etl ~ ~

cfl:ii m ::tfr m' 'CIffi ~ ~ I :ro ~ m <I?r fcni:r.ft~fcI.;wfl 'J:flffi2t "@I'~

• ~ fcF. 3lf~ J{4I<::"'I ~'Il<I m-at?

29. An insurance company insured 2000 scooter drivers. 4000 car drivers and

6000  truck drivers. Ihe probability of an accident involving a scooter, a car

and a truck are 0.0 I. 0.03 and 0,15 respectively. One of the insured persons

meets with an accident. What is the probability that he is a scooter driver,

~ ofun <F.I""q;fi 2000 ~ T~I<:1<t.l,4000 <FiR "l1<:1<t.1ill>.fT 6000 ~ '<11<:-1",,1 <liT

<ftJ:rr'Cfl«ft % 1l!;Cfl~, <F.R ol>.fT ~ ~ 1r.R'lHl@ ~ ~ 511P:tCf)al~~: 0.01,

0,03 Cil>.fT o, 15 % 1otI~ OlIRf>i;(JJ~1) il it l!;Cfl546'1I!lH'I or '5fRIT t I :m
C<ffu; ~ ~ ~ W'~cfi't SllitlCf>d1 <1m t?

11


