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/859-A

GROUP—A
*—aNIG

( Marks : 20 )
( @aQ : 20 )

Answer all questions by choosing the
correct alternatives given against each
queston : 1x20=20

Q6eie g9ea TUQAIRASI INgYEe aug AWK
3QgoQ SIF Qg g9a @ea &2 :

(aq) If R is the relation {(1,1),(2,2),(3,3),
"(1,2),(2,3),(1,3)}) on A={1,2,3}, then
which one of the following is true for R?

Q@ R={(1,1),(2,2),(3,3), (1,2),(2,3), (1, 3)},
A={1,23 QUQg 9 QAR L4, €08
FORYE FRIQ 699% R QIR QA ?
{ij Reflexive but not symmetric
QYR Fg 9OQ9 Q6L
fiij Reflexive but not transiuve
QR @F QYR Q6L
(i} Symmetric and transitive
geQn 8 eRNe
(ivj Neither symmetric nor transitive
goQa QE¢ @ QYN Q6%

( Continued J



/é} Write the value of cog ! ~ng 227

af
cos |

13
s

i) =
(u1) 5

n

v) &

)’ 1f the inverse of the matrix
(/ ]_ 1 -2

{—13
1

172 °

0, [2
!

( 3

13=

cos — @ I 69!

6/

(2 -67 .

1S

-

, then what is the value of a?

-1 3]
_6] WG PR [ 1
-2 -—— O
2

|

24, 6062 a@ R 6X6T7

(i) 2
fii) 1
i) -1
fiv) 3
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o o 3
What is the type of the matrnix | O 3 0
3 0O 0
0 0 3]
0 3 0 augge gwie @47
13 0 0}
(i) Scalar
64t
fii) Diagonal
@
(i) Unit
@@

fiv) Square

G

If A is a square matrix, then which
the following assertions 1s true?

Q% A 99 @6 MHIgE ¥4I, €U faa
f2g 699 QT ABY?
() detA =-detA’
(ii) det A =2det A
(iiij det A = det A’
fiv) det A =3det A

o

-~

!

ol ey
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What is the equation of the line joining
A(l, 3) and B(O, 0)?

A(1, 3) 8 B0, 0)g 64I9 @A 6T
Q@ E?

1 31
i) 10 0 1|=0
x y 1

1 -3 1
(i |10 O 1|=
x y 1

[—Y

2 1
(i) 10 O 1|=0
y 1

(iv) :3/9 1|=0
y 1
(g)/cé the derivative of log(cose*).

log(cose”)Q 2Qane 6mdl|
() —tane*

(ii) e*tane*

(i) —e* tane*

(iv) tane
/59-A / Turn Over )



( 6 )

%‘L‘Tt f{x}zfe"[x——llfx—rzjcf_r. Then write

the interval in which f(x) decreases.
Flesew Sx) = e (x —1){x —2)dx. 6ESE
AR} ZAPALER _f(x) SDG, IR emS|

) (-2, —1)
@y (1, 2)

5,{?2‘ Write the value of fe“’['sinx-—cosx}dx.
[e*(sinx —cosx)dxQ €™ eS|

(i) —e™ cosx+c
(i} e*sinx+c
(iij) —e*secx+c

iy
Write the value of J'_‘Ia {f(x)— fl=x)ydx.
[ {flx)— fl-xpdx@ QR4 6Q&l
{2 O
fiy) 2f{(a)
i) 2f(-a)
liv) 2f(0)

COoSeC x +C

( C‘onrinued



i"*‘ “‘r'.!‘ L SN
' ar
kB A ea of the
Y w = () arnd curve i - san
o : ¥
= oI Sq uUntis

¥ = sinx 9YS
oBetre . x =0 O ¥ - g S
LB Q9 9Oy cou PR YW

f) 3
fu) 4
fr) 2

@~ What i
1s the d
egree of the differential

uat: Yy
cq d . 3
ori SHI(C"I Yy "I

dx® \Ex_i)'z

Cf‘y (

i d3y )

+ — sin ay _
dx { SJ_O Y@ IdN1YQda JIe
eQEe ?
fi) 4
fuj 3
{fly O
frv) Undefined

7OQRIGS

FSQ'A
4 F‘!;r?f i }-.r,, i



( 8 )

Ts(t} If 2a +3b —EE = 6 , theurite the ratio
in which ¢ divides AB, where the
position vectors -::at:1> A and B are
respectively ¢ and b .

— - - 5> 5 — -
dQ 2a +3b -5¢ =0, 66069 ¢, ABQ 64«
2QAICER QaQg Q6Q CIFl 6RE, QYOI
A G BQ §0 daIs Qa196a @ 8 b AT

(i) 3:2 internally
3:2 2APPgWI6eQ

(i) 3:2 externally
7 3.2 QRsgaIee
(iii) 2 :3 internally
2:3 2UBERNIER

(iv) 2:3 externally
2:3 Q@GN

W/Write the projection of the vector i-—j
on the vector i+ j.

i—-jQ i+] QU6Q ANCIA 6xdt!
(ije O
(i) 1
(iii) -1
(iv) 2

/59-A ( Conﬁnued



( 9 )

fo}\\lf a hine makes angles of 30° and 45°
with X-axis and Y-axis respectively,
then what 1s the angle made by it with
Z-axis?

A% 9Q 6Qdll QOE8 X-219 B Y-2Q ALQ
30° 9Q° 45° 6QIE Q6Q, 606 9Ll Z-2]
QRS 6Qw 6Rla @4e?
(i 45°
(i) 60°
(iii) 120°
_ (iv) Cannot be determined
fm;ran; QUK Ade QF
\{/ Write the angle between the lines

through the points (4, 7, 8), (2, 3,4) and
-1,-2,1), (1,2, 5).

{4! 7’ SJ! (2’ 3’ 4} G (_1!_21 1]! (11 23 5}
QAR 69R YIAYR! CAMHIYFTRA TG 69146
emat |

(t)

(1)

Hla N3

(i} O

/59-A { Turn Over |



( 10 )

What is the objective function of an
LPP?

69T LPPQ Q@Q TR0 @'€°7?

(th A constant
SQlIcY Yo

(i) A function to be optimized
€AY TIRe QIR QFA QIR agQ
UAIS

(i) A relation between the variables
CRYER UEQ 6AITY QNS

(iv) Non-negative restriction
IAAGINR FIRR

() What is the maximum value of
Z =3x+4y subject to the constraints

x+ys<4, x20 and y=207?
Z=3x+4yQ 999 AIe 660 69931
XxX+Yy<4, x=20 NQ° y=207?
(i) 12
(i) 14
i) 16
(i)
(iv) 19

( Continued

/59-A



( 11 )

M~ If P(IB)=0-5 and PAB)=0-32. then
wTtite the value of P(A| B).

Q%@ P(B)=0-5 B P(AnB)=-0-32, 666%
P(A| B)Q Q04 emat!

15 16
Y 23 T
.16 16
W 57 W =3

-

Jt) ~In a box containing 100 bulbs, 10 are

defective. Write the probability that
out of a sample of 5 bulbs, none is
defective.

100 Q@ A8 QA QUFEQR 10T QA
OMe 28I 5 R Y 69IGY AIANER
6F1Ed WQT SRS FIY} AAING! QA

el
. , oo (1)
* i) 10 (i) [EJ
9 . _E‘_
w(af e

/ 59-& { Turn Qver J



( 12 )

GROUP—B
S—QRUG
( Marks : 12 )
( faQ : 12 )

2. Answer any six questions : 2x6=12
66D AT g9 aq @2

(a) Write the relation R ={(x,y): (2x—-y)=0}
on A={,23,...,13} 1n tabular form.
Determine its type.

A={,2,3,...,13} QIR AN
R={xy):2x-y)=0}2 Q€ie« gq
cad! YTIQ geIQ aRIQd ol

(p) Show that the function f:R oS5 R

defined by f(x)= zx VxeR 1s not
x<+1

onto.

QdIZ 60 fF:R >R, f(x)= V xeR

x“+1

QI 9AI8e TReT ARG Q6%

fc) Test whether the relation
R={m,n):m+n is not divisible by 3}
on Z 1is reflexive or transitive.

/59-A ( Continued



(d)

(e)

(g)

/59-A

At @
R={m,n):m+n, 3 Qlal QW ?j'LG'iﬂ
QARE Z QU6Q QYNY @ W°QITRI

Write the principal value branch of

cos”! function and state the range of

sec™! function.

cos™! IREQA Y AR AU RS G
sec”! IR QA QNS @l

Find the value of tan '3 -sec !(-2).

tan ! J3 —-sec”!(-2)@ gai SQUE @l

Find the set of points where the function
f(x)=]2x-1]| is differentiable.
FRAIREa 696 fda @@ 6dw0Iea
flx)=]2x-1] URRT ARG

Show that the four points (1,2, 3),
(-1,1,0), (2,1,3) and (1,1,2) are
coplanar.
edizl 6@ (1,2,3), (-1,1,0), (2,1,3) G
(1,1,2) QIEQT F @ISR

( Turn QOver )}



( 14 )

(h) Solve the following LPP graphically -

CANYCe LPPQ 6RSI9g 4IRIDYEa daiuig
@R :

Maximize (@@ I8 o4l Q)
Z = le <+ 6.!.'2

subject to (6K9QR)

2x1 +3x2 gﬁ
xl—xz 20
xl, xE 20

(i)} Solve the following linear programming
problem graphically :

QONGe LPPQ 6@dog 4dIRIYEa gaiane
@

Minimize (Qdg Qe J¢a @)
Z=3x+2y
subject to (69QR)

xX+yz=8
3x+3Sy <15
xz20, y=20

/59-A { Continee



( 15 )

(j) Solve the following LPP graphically :

FARYE LPPQ AARIe 6aede QILIIES
(1™ B

Minimize (REGF QI 749 29)
Z=4x+y
subject to (6QAQAR)

xX+2y=>4
x20, y=20

(k) Find the corner points of the feasible
region of the following LPP :

GOAYE LPPQ QlI9Y QIR 199998
ada @ :
Maximize (999 AIf G40 @A)
Z=11x+7y
subject to (6Q9Q&)

2x+Yy <6
x<2

x20,y=20

/59-A { Turn Quver )



( 16 )

GrOUP—C
—aNIA
( Marks : 18 )

( @R : 18 )
3. Answer any six questions : 3x6=18
6J6RIad AT g9l e @A :

(a) Show that (@€l 69) AB = AC, where

(6QQ0I6Q)
1 2 0 1 2 3 1 2 3
A= 110,B=11—1,C=11—1
-1 4 O 1 1 1 2 2 2
(b) Let
1 -1 1 4 2 -2
A=l2 1 -3| and 10B=|{-5 0 «
1 1 1 1 -2 3

If B happens to be inverse of A, then
find the value of a.

AERaAR
1 -1 1 4 2 -2
A=|2 1 -3| 99° 10B=|-5 0 «a
1 1 1 1 -2 3
9@ B, AQ QERUN 9, 606 ax Qi
RIS 2ql

/59-A ( Continued



{c]

(d)

(e

(g)

/59-A

( 17 )

Show that (@612 6£))

a+d a+d+k a+d+c

c c+b c = abc
d d+k d+c
1 x x2|
If (99) a=|1 y y2 and  (0)
1 z 22
1 1 1

Ay =|Yz 2X XY| then show that (€36
x Yy =z

Q4121 64) A+A, =0.

If (9Q) y = (tan"! x)?, then show that (6562
@a12 6Q) (2 +1P%y, +2x(x? + 1)y, -2=0.

Find the area enclosed by two parabolas
y? =d4ax and x?% =4ay.

y? =4ax G x2=4aqy QIREANAL AU
6899 €AQUTR Bgo @l

Evaluate (@ISR @Q) :

J"l xtanx dx
0 gecx +tanx

{ Turn Qver /



( 18 )

th) If (QQ) d=2i+j-k, b=-i+2j_ak

and (8) ¢ =i+ j+k, then find (6oee
dda @) (@x=b) (@ x=3).

) I 20-j+k, i-3j_sk, 3i
the position vectors of the points A, B, C

respectively, then prove that ABC is a
right-angled triangle.

-4j -4k are

98 21 -j4+ K, i -3j-5k, 3i-4j-4k,
QeIFee! A, B, C IgAIeea §6 Faie g,
606Q QUi 6 ABC §98% aaselan]

/) Find the coordinates of the point where
the perpendicular from the origin meets
the line joining the points (-9, 4, S) and
(11, O, - 1).

Qe S0IQ (-9, 4, 5) B (11, 0, —1)
QYUY 69I9RQAUR! sl 9T aATe aa,
6Q6IQ 69a PR 687 REQ, VIR Qigie
Fda el

(k) Find the vector and Cartesian equations

of the Iline that passes through
(3, -2, -5) and (3, -2, 6).

(3, -2, =5) 6B (3, -2, 6) AUV €QAHIQ
QAT 8 RETAAIR ANRAAAIS B @l

[ "'___..-.P".FH



( 19 )

GroOUP—D
F—aRNQ

( Marks : 30 )
( @@ : 30 )

4. Answer any six questions : S5x6=30
66T [AT g9 Q@Q @

(a) Test whether the relation R ={m,n):
3 divides m-n} on {1,23,...,10} is
reflexive, symmetric or transitive. What
is the conclusion?

{1! 2! 33“-3 10} agaﬂ R:{{m, n):3
divides m-n} QARG QgRY, g6An @
QRINR 622, 91 KAl RAA°LIAG '€ ?

(b) Examine the function
X

fiELY R, flo)=—7

—

for injectivity and surjectivity. Also find
the value of

tan™" [2 sin(zcos" —@H

2

{ Turn Over)



( 20 )

) X
FELD) SR, fix)=T———7 a0e8 <o

G AReR & @62, AW @Al gag
tan™! 2sin[ “'ﬁ o
[ 2cos > Q@ = Qgag

@

(c) Fix_:d the inverse of the following matrix
using elementary row operations :

giadie da°@ gaal veeia @3 Fghge
AITFA F6RIA FEING QA :
2 3

1
21 4
1 0 2

(d) Show that (@912 6Q)

 b+c a+b a
c+a b+c b
a+b c+a c

=ad + b3 +c® -3abce

Find the altitude of a right circular
cylinder of maximum volume inscribed

in a sphere of radius r.
r QUIIE QY 691G 6QINGQ  2ATIY

AGING 2IN0Ra @A 9RIH dREAa QP!
oda @al
/59-A ( Continued



(21 )

(7 Solve (QAVRAIF QQ) :
(4I+6y+5}dr—[2x+3y+4]dy=o

(g 1f ;’:=21?+£:, B =

i+ j+k and
C =4i -3j+7K, then find the vector B
which  satisfies }T'E x§ E § and
R-A=0.
o< Hz2f+1€, §=f+j k @
C=4i-3j+7k ¢4, 6969 odie R
PEIE @@ 69938 RxB=CxB @

I_?’-Z=0- EIHL-&-E
e

() Find the shortest distance between the
lines
x-3 y-8 z-3 x+3 y+7 z-6
= = and = =
3 -1 1 -3 2 4
Also find the equation of the line of the
shortest distance.

x—-3 y.-.s z-3 x+3:y+7:zF6
3 1.1 % 32 a4
CRNQD AUEA QURSA Qe6I Aga aql
2191 QIROF QA0 6QdIQ ANINAN FYR
@

. A [ Turn OQver )



( 22 )

) Solve the following LPP by graphicg
method :

cQEte QIEINea @9 LPPQ Qg qq :
Maximize (989 Qi€ &da oq)
Z =4x, +3x;
subject to (69AQR)

X; + X <50
x; +2x5 <80
2x; + x5 220

Xy, X9 20

G} Solve the following LPP by graphical

method :
6RE0E SRUA @@ T geR LPPQ
QARIR @Q -

Minimize (A9 QI 3ga @)

Z =16x+20y
subject to (6QAAR)

x+2y =210
xX+y=6
3x+y=>8
x, y=20

/59-A { Continue



( 23 )

(k) Two groups are competing for the
position of the board of directors of a
corporation. The probabilities that the
first and the second groups will win are
0-6 and 0'4 respectively. Further, if the
first group wins, the probability of
introducing a new product is 07 and
the corresponding probability is 0-3 if
the second group wins. Then find the
probability that the new product
introduced was by the second group.

QR 6OIF! €QITY FAAQ FELEQ F18R16Q
ae qdIQel a9l 9oQwel «ged! gaa a
Q014 69191 FCQ AAINS! 2AIKEN 06 G
0-4. 98, 9% QoL 6QIF! FEE, CIVIERER
9@ Q2 QQIee QAgIasia QAAU/S 07
260 B 9T QoA 69191 @F6e, AYQQ
gaIeyel 0-3 21691 al QQIQ, YA 691F!
glal @agife 6291Q AANG Fga [al

() From a box containing 32 bulbs out of
which 8 are defective, 4 bulbs are drawn
at random successively one after

I59.A { Turn Quer)



( 24 )

another with replacement. Find the
probability distribution of number of
defective bulbs. Find the mean.

325 QQQ 6AYQ 8¢ FAY, e UIQE
QYS! QUFY QYR 69T AR 6QlITY
gdagiae Q2 4 QA QLA QAR
QU PRL A ARG 9 g QQl
ARl G4a el
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