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1 Answer the following questions :

Ed?I $'TC<FFI Eg< fiN E

1x 10:10

(a) State true or false :

eh d qsh fr{t s

Relation R in the set of population A of a town at a particular

time given by R = {(x, g): x is husband of y} is reflexive but
not symmetric.

qbt frffi qmtr q?F EK< q;qiqri< q(qfr A \e- q(g.KA {rffi

R = {(r, a): x, a 3 fifr-6aa 1 effi ftu aftw **,

@ Write the condition of coplanarigr of the lines 4 = dt + Adz and

f"=6, + Pbr'

4 = dt + 2d2 ql+ i, = 4 * 7,b, C<"flET ls1s qTsqT@ O-<t< u6fi fi"fi r

(c) Given s = {1,2,3,4} . Find.l' r(if exist) of the function f :s-+s
defined by f --l(t,4,),(2,3), (3,2), (4,1))

frfiqtcq s-{t,2,3,4}t f ,., >s hcwt<q

f -10,4,),(2,3),(3,2),(4,tli ri{ddr< 7 1 Efrs+ ({fr q(q) 
|

(d) rc A= , then find 2"A , for some n e 1', .

t2
42

t2
42 , Cs(g fra<tfc{I n e ry { {lr<
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(e) Find the second order derivative of the function log x with
respect to x.

x ItC'r(rF logx $FFF[ fr6x qls< q<FFdIq EfreA t

A Find the maximum value, if any, of the function f given by

f(*)=r'on [-2,1].

[- z, 1] u f (x) = x2 !-dI{dK 'tR$ 
an, <fr snB, Efte<tt

@) l-e.t d=i+Zj and a=Zi+ j. Are the vectors a and b equal?

Explain.

rr< {E a =i +zi q<, b = zi +j t d q+ 6 6s*rfl{sFI ? <ltlll

o{r

h) Find the distance between the two planes 2x + 39 + 4z = 4 and

4x+69+82=12.

2x+3g+ 4z=4 9l-{" 4x+69+82=12 CIEE [?F-< ffw< E<Y

Efte<r

O If A is a non-singular square matrix of order 3x3 such that

ladj al= 36, find lal .

<frcq a qbt 3"3 :rr<N qffarw <5f drys's qr {ro lodj el= 36, FCs

lAl< rld bfre<t t

0 Differentiate sin2 x w.r.t. 
"o"'r.

cos2 x Tfcol6F sin2 x { q<FFersi Efrso t
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2 Dralr,' tlre graph of inverse trigonometric function f (*) = .o. , , .

Also mention its range and domain. 2+(l+1].=4

gfrrEm ftrfiGifrqT +ol /(x) = co. 'x < cflq qisr Gt I E t6o Q1K ",Cffi
W+ qffir$q E*cx?t s-{tr

Or/ wlal

Find the principal value of cos t1 
t1Z! . Also evaluate

tant(Js)-cot'lJs) 2+2=4

cos-'(- V2) < 1"ri $q EE,€$ | qlz.- trn, (J s) - cot-' (-,6) < rn fi6 o<r r

Answer (i) and (ii) or (a) and (b) :

Ew o<r /, qs /,, w{at @)qr+ fbls

(il n f(x)=#+,x+213, then show that (f./)(r)=x ro.

all x+213. 2

sfr /(x) =#i, x+213, ccrs c?'{e<I c{ TFr?Tr x*213 < ate<

(f " f)(x)- x.

(ii) Find the slope of the tangent to the curve A = 3x2 _ 4x at
x=4 2

a = 3x2 - 4x it-cFtr x = a fr{\9 3o1 *4"fq eKqEI EfrsRl I

Or/ w4al

(a) Give examples of two functions /:rV-+ Z and, g:Z_+Z such
that g o / is injective but g is not injective. 2

9 *t /:.Ar-+ z vll* s:z -+ Z <Enr<qfur{rs 9"/ qttq[s,
frw 9 qqq6 aqnl
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4

Gil I

Find the points of discontinuity of the greatest integer function
delined bV f(x)= [x], where [x] denotes the greatest integer less

than or equal to x. 4

fq\sr q{s Ffi< c(@t qrik-F fr$ < ,f(r) = [r], <b [x] o x st+ r+ o mR

lNr q"t\3 ci"fi {q{tqd-{cbK fr&rq< c$m ftTGfrs(ir

Or/ w4al

Find the value(s) of k so that the function /is continuous at x = nl2,

(b) Find the approximate change in the volume Vof a cube of side
x meters caused bv increasing the side by 2o/o. 2

eB !-;r< sfuB ,trG x FEt< r,itG zx<tGrq qHEa v< qpw qffi{ fi.fu

fk cos x
where /(x)=lr? x+ trf2

x=rl2

x= zl2 klo y+ea qRtr{ q?E ;. a ila EEs<t {\o

4

f(x) =

Evaluate :

rn fi.fa mt:

xdx
1+sinx

kcosx
r-2x'

3,
x * trf2

x=rl2

5 4

2.t x +Lt_=-
"x- -5x+Cl

dx

i

or / wzlz{t

4
0
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6 Find the area lying between the curve A2 = 4x and line A = 2x .

U' =4x <@ qF$, y = 2x C<?llelF qls<l 6s]I< ffi Eftsctr

or / qqlzi

The area between y = 92 and .26 = 4 is divided into two equal parts

by the line x = a. Finq the value of a. 4

x=g2 4@ vFr. x=4 qiriF?rsto qs<l csrFF qfirq x=a q<Erc<{rs[r{

Fr llta qilE fisE Tr<, Nfrrt {m a < m fift <rr

4

Write the order and degree (if defined) of the differential equation7

+ cos
dra
.2ctx

( du\
ldr.l (*).r= o. Veriry that y = ,ll;7

5 2

+

da_ xa
dx 7+ x2

rsa

1+ l+2=4
du x1)

solution of the differentiar equatron d*'l;?.

l#l -(*)' . *"(*)+ 1 = o 
'<FFFI 

rfi-nqtu* 4-o q,* $ql

({fr qrQ fi'"ll r epm-{ qq .'u u -

€Di qxtffi1

,)1+X ,

34T MATH t6I
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Or/ wEi

Find a particular solution . of the following differential equation
satisfying the given condition : 4

.(-'-r)*=L; a=o c<tufl x=2

8. Show that the family of curves for which the slope of the tangeht

22
at any point (x, g) on i, i" ff , is given by *' - g' - cr, where

c is an arbitrary constant. 4

22
cn?Is<t c{ efi {'o tRrE< frrslril fr1 (r, y) s *'t f+< er<"rq * q.-,

'2xa

))
?Tf< c'fr$<qd ek x' - a' = cx , <ts c qbt <q@ o<+ r

*(, *-' t s=o when x=2

Solve the differential equation ("*sa')ff=a

(* * ss') ff = a {u > 0) qc+E q,fr-fiqlil q-5TI{{ Gt I

2

qre frit qaqq qfr-fi"rctm aq\su6 fih GRs qrslBtfrc{{ crt{lr Efrs$ s

Or / qqtzi

1)

(v>o) 4
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9 Let a=i +aj +2i, E, =si -2j +zi and 5 = zi -j +4[. Find a vector

J which is perpendicular to Lroth d and, b and c.d = 15. 4

<R{E a =i++j+zk,6=si-zj +z[ .qK e =2i-j++[ r a rei<zbr

a q$ b Eva-c< s"r<s E"r srF{" a.i = 15 q?q, A bfrs<t I

10. Find the vector and the Cartesian equations of the lines that passes
through the origin and (5,-2,3). 4

{qR-{q+ (s, -2,3) R6wer-< c{.l<rr F{Fr cvB<q+onfsft{q'fi-fiqfi.ft
cilt

Or / wel4l

Find the vector and Cartesian equations of the planes that pass

through the point (1, O, - 2) and the normal to the plane is i + j - [ .

4

1 1 . Find the values of k so that the lines

l- x 7g-14 z-3
a 2k 2

K < {F Efrg$ sTF

7 -7x g-S 6-z

7-7t u-5 6 z
3k13

.4

c<{rglFK 4? an I3k I

34T MATH t8l
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72. An unbiased die is thrown twice. Let the event .E be 'even number
on the first throw' and F the event 'even number on the second

throw'. Check the independence of the events E and F. 4

qtl fi{g "rn& 6< qffi ot<t{q r smtcq, qqn qfr\5 {t x?n c{Kt S{-(tl

E sfl+ frq{ qfrtr lt x?fi c'tl{l sffiI r I E ql+ F< {9-6sF offi6 q'1 
I

13. In answering a question on a multiple choice test, a student either

3
knows the answer or guesses. Let be the probability that he

4

knows the answer ,".0 + be the probability that he guesses.

Assuming that a student who guesses at the answer will be correct

i
with probability ;. What is the probability that the student knows

the answer given that he answered it correctly ? 4

<ek$6p{fu ePi<Ew$r+rrcqqqt€-QEw(ttsrqra+{64w1q14<s"r<s

frv'< +r< | {<'t {d wqqra tKfi q+t< Tslksr I s* **o^ tLoa* fr {< qstksl

] , *1on*n"i.*frqltsqsq cqr<FlTstR\d I ua<*."m{.{qraMl
sq?s fr c{, cqcs Fd c{ tsqtbt q'1-c{ sF qstkst ftqla t

Or / w<lal

A coin is biased so that the head is 3 times as likely to occur as

tail. If the coin is tossed twice, find the probability distribution of
number of tails. 4

eilWj@ff"t({rrR-<<tr<Bs sRra 1R\5?$ 3 e(q c<Rs{e $gqrIqe F
c$llFlTglkq<fiEfre<l r
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14. Answer (i) and (ii) or (a) ar,d (b) :

bw q<t f, q$ f,, w4at @)qr+ 1o/s

O If A and B are symmetric matrices of the same order, then
prove that AB is symmetric if and only if AB = BA. 4

A q+ B ttt q(s sF5< q{Fs d--.-ss E?d ckls<t c{ AB € qrfiE {<
sfr qt+ afirq as: ra.

@ Construct .a 2x I matrix A whose elements are given by
aii = 2i - j. Write A' . 1+1=2

qBt 2,, 1 ci-{-sm A rth cI {K dt"{ fiTt \fltq aii=2i- j I A' &<tlt

or/ qqal

(a) Given 3

Find the values of x, a, z and. ut.

fur qne

lx y1 lx 6l [ 4
tt_tt.t

L",".1-L-r z-)-1.*-
x+a

3

4

[x a] lxtt_tl, -l-L-r
6 4

2to z+11)l.I
x+a

3

x, a, z qFl, ru < rn fi.fs Gf r

(b) Give example of 2x2 matrices A and B such that
AB + BA.

2"2 c\Eg A qFI' B< bnrcq fiin:f6s AB + BA r

2
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15 lf a, b, c are positive and unequal, show that the value of the

determinant 6

a.b c

A=

A=

b ca
cab

abc

bcq

is negative.

<rcilsl$ |

Or / qq41

a, b, c:r{Es ql+ qq$n {rd, fi'1e<I c{ fi.tfus

c

32
1l

a b

32
For the matrix A = , find the numbers a ard b such that

11

A2 + aA+ b/ = 0 where I and 0 respectively are identity matrix and

zero matrix of order 2'2. Also find A-1 . 4+2=6

A ffi-q-$sdK{(<e({1a " 
q<' b bfrs<l{ns A2 +aA+bI =o

{b r qFr, 0 @cq 2x2 qltlF qpq ffi-'drss ql+ .Il, diq+ml E trs A-1

Ghs<tr

34T MATH [11 I Contd



16. Answer (i) and (ii) or (a) and (b) :

UE<T{ lrq<" fi, q*t @)qr+ &js

du(i) Find -:' . where" dx

sin2 g +cosxg - k, k is an arbitrary constant. 3

ff Ua"*, {s sin2 y + cos xa =k , k qbt <qfu s<-s r

,'2(iil lf g = 6o, ' x, find o ! in terms of u alone..2ax

lfi y = co" ' x, wFar y < Ti$nE 4? Efr.e<t r,2ax

?)

Or / qe141

4+2=6

(a) (cosx)a =(cosg)'

x=a(0+sin0)
A.:a(1-cos0)

17. Find the values of x for ll.hich y = x2 (x _ 2)2 is an increasing
function. 6

x < ft qr{< TKcq y = x2 (x-2)2 +eadt sB afrF{ +-q;r q ffie<t r

Fid*tffuA.<r y,

34T MATH l-r2)
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Or I qqal

(i) Show that the function given by

decreasing in (trl2, r) .

f(x)=sinx is strictlY
3

3+3=6

ffi{s<t c{ f(x)=sinx <E-mfrm+qiltl (a/2,/') uavrc-gqa61

(iil A balloon, which alu,ays remains spherical on inflation, is
being inflated by pumping in 900 cubic centimetres of gas per
second. Find the rate at which the radius of the balloon
increases when the radius is 15 cm. 3

<br mqa Tqfc-{\3 criFrfsF{ ?q erlr$ r sfu Qco.es 9oo T{ rq8 caiq "F"l
$R Kflc?t WEKI<idr .q{rir <int(ft {<E ffi Er tsfi's$ c{fu
<l]-cr{ ls rcft.

18. Evaluate : (ang tuto)

{F fi.ft 4<t z (ftfiEqt frt)

J t"" x dxo sln x cos x

2

(i4 dx

(iil tx (tog x)2 dx

19. Find the area of the triangle with vertices A (1, 1, 2), B (2,3,5) and

c(1, s, s). 6

qil ftvq<.nfr-{< El{r(s A (t,r,2), B(2,3,s) qr+ c(i,s,s) s?{'
EEqdK otfr'EBe<tr

xe
1

J
0

34T MATH Contd.[13 ]



Orl q*i

(i) For the given vectors a=2i-j+Zi and i=-i*j-[, nna

the unit vector in the direction of the vectirr d + 6 . 2

a=2i- j+2i qr'i=-f * j-[ (ga<tttfutqnqr a+r cv]<rtt<

frqs qs-s reEE6t Efre<t r

(iil Show that the points A(-2,3, s), B(1,2,3) and C(7,O,-1)
are collinear. 4

cc"l€<] c{ Ac2,3,s), B(1,2,3) qr+ CQ,O,-l) {=<-{rsi!I
,{(flr<fi-{r

2O. Solve graphically the following linear programming problems: 6

tdR-s fi{c{r< ioq< t<fts errafr< qaqmtr cltffi Gt s

Maximize and minimize Z = x+2V

subject to

x+29>-IOO
2x-g <O

2x+g<2OO
x,y>O

Z = x+2a < c(,fr86 qt+ +6x $d Bfrs<l {b

x+2y>- lOO

2x-g <O

2x+g<2OO
x,A>O

34T MATH [14]



or I wqlat

A merchant plans to sell two types of personal computers-a desktop
model and a portable model that will cost Rs. 25,000 and
Rs. 40,000 respectively. He estimates that the total monthly demand
of computers will not exceed 250 units. Determine the number of
units of each type of computers which the merchant should stock

to get maximum profit if he does not want to invest more than
Rs. 70 lakhs and if his profit on the desktop model is Rs. 4,500
and on portable model is Rs. 5,00O. 6

qq{ <l-<fffrcl Nws <q qa "rR{el({ltf F <<q< <l&titr $ffii< {c{Kt<

{k$q"dl sr< {r< sBcbF qE @F 25,000 tet qr+ 4o,ooo tr+t r csd arcE+

fu'rq oR cqRrd' c{ .cla st*r smtr{< Elfu dtre{rrq 2s0 Rfltrfs qft.s {{{ |

sft <r-<clftq(a 70 EI"l R$le$ qfks frfrt-ilq sR-fd frFut< q14" 6rov <rll

qr+ qR-<q.rc$tll K.{tfr{< d&tB.lrc qlv< "iG$q @rn 4,500 tro qr+

s,o00 Rol El, Nrs gBft<r< ffis sfi"Etr< <;rlcq EIE< 'rR$q rz+fiE e< t

-x-
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