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There is a'cool off time' of 15 minutes in addition to the writing time of 2% hrs.

You are neither allowed to write your answers nor to discuss anything with others during the'cool offtime’.
Use the ‘cool off time' to get familiar with questions and to plan your answers.

Read the questions carefully before answering

All questions are compulsory and only internal choice is allowed.

When you select a question, all the sub-questions must be answered from the same question itself.
Calculations, figures and graphs should be shown in the answer sheet itself.

Malayalam version of the questions is also provided.

Give equations wherever necessary

Non programmable calculators are allowed in the Examination Hall.
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a.

LetR={(a,b):a<b,a,beZ}bea 1. a. R={(a,b):a<b,a beZ}pma

relation defined on Z, set of integers, an@em Moslyd@1es weMamIcd mIdy

then R is )] 2le99a 51588 80} mIMwe AR R
A) Reflexive only 1)
B) Symmetric only A) oladgsavlal @oo

C) Transitive only B) milazsls; @omo

D) Reflexive and symmetric C) (somavigiai moimo

D) oladgaavlane milezslen)o
_Ix-3
4
smmaudslenilld agesmm ool
@9)dh. »)S00® f o0 mmeuday
aNoUIaUD HEETRON) . (2)

Let f: R = R, be a function defined
by /(x)= 1‘4‘3 , show that f is

invertible. Also find its inverse. (2)

b. f:R—>R, f(») , AN aboUFnud




Let * be a binary operation defined

onRby a*b = % , check whether *

is commutative and associative.(2)

ool o
The principal value of sin [sm%] -

AT B OFTD = O

Prove that 2tan'[%]+ tan '(%]

31

-] ®
[ )
The matrix 4= 50435 is a

symmetric matrix. Thenx =.........
A)1 B)-1 ©)2 D)-2 1)

3 1
If A= (—I 2) then prove that

A?-5A+71=0 2
Using elementary transformation,

1 3
find the inverse of [ 4 13] )

If A is a square matrix of order 3 and
A =2, then the value of |3A] = ........
A)6  B)24 C)54 D)27 (1)

3Ix—8 3 3
Provethat| ® 3% 3 [=
3 3x-8
(3x-2) (3x-11) (3)

1 2
IfA= 9 7 ,then|.=\’|= ..................
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* oo, coallw quosll @ 81@3,

a*b = % o) W13y leeeansis)ss

80) H9eIM] B0a]EOAUMIM. * &:an))
e¢sQlane @eemocvlewgiane @yeemo
af)M AIB1GUDOW]H5) . (2)

Y (- .
sin (sm?] oM (afl@avlaj@d aioely)

3 £ =23
A% Bg O D= O
2tan'1(%]+ tan"[%) :tan"[%] ag)am
OO0 B9 . 3)

4 Tx—1
A= 5x+3 S af) Mo avlen(slss

HASIHM @HWIBB X = ..o
A) 1 B)-1 ¢)2 D)- (1)

3 1
A=[_1 2) @@@O(O_aAZ-SA"'n:O

a MM HMSIV]H6) 6. (2)
o) 2IOamal (SO EandBERNHM DalEwd

1 3
0la] (4 13] o) oo(sla milead

BEUSTS HASIGHT BMBOM)B:.

)
A apam 3 803W00015)88 MA@
s}mts’]ce;"nn”lsmg wlgdaimag’ 2 @ryeemeslod

BA = ........

A)6  B)24 C)54 D)27 (1)

3x-38 3 3
3 3x—8 3

= (3x-2) 3x -11)?
3 3 3x-8 ( )( )

af)M oMW E0) . 3)

1 2
A= (2 7), @p0om A = .

A)3  B)



Using Matrix method, solve the
system of equations

x+y+z=6
x-y+z=2
2x-y-z=1 4)

Let function f(x) = [x], the greatest
integer function x. Then the number
of discontinuous points of f(x) in
(-2,2) is

A2 B3 4 D)5 1)
Find the value of k such that the
function f(x) defined by

ksinx

o AgEd)
fx)=
5 s x =0
is continuous function 2
_— af 1= a7
If y=cos [m— ,0<x<1, then
. . dy
find 5 @)
If y = (sin'x)? then prove that
_ 9y _dy 5
- F -xF-2=0 3)

Verify Rolle's Theorem for the

function f(x) = x*-5x + 6 on [2, 3]
()

The radius of a circle is increasing

uniformly at the rate of 3 cm/sec.

The rate at which its area is

increasing when the radius is 10 cm.

A. 40 n cm?/sec

B. 60 n cm?/sec

C. 20 m cm?/sec

D. 30 n cm?/sec @

The total production cost of x units

of an item is given by C(x) = 80 +

12x + x* and total revenue function

is given by R(x) = 42x

i. Write the profit function (1)

ii. Determine the maximum profit
obtained. 2)

OR
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b.

oaslam olololad,

x+y+z=6

x-y+z=2

2x-y-z=1 oo ©deLI0eMo BalW)d:
(4)

flx) = [x], alog@y @DBIRE anowiammd

@RWOM (-2, 2) apon mamdaelad f(x)

alori@englmad @) snilm)Ees)es

afyerno.

A)Z B)S C)4 D)5 (1)
ksinx =0
X

Flxy= 5 =0 80) &zl

MM anoUiaumd @pwomd k w)es aflel
BRI s, (2)

y= COS_l[Il +':_;]!0<x{1, @@@0@8

dy

ax SO (2)
y = (sin''x)? epwomd,

TN i AL 3
(=) e 0 agan
oMW 36 . (3)

f(x) =x%-5x + 6, [2, 3] ey an00In10D
COoUWdmMI @IWoo @RM)MUG]E)M]EEN3
) a1@lEuo0Wlee)@s. (3)
B30} AUOHOWING BB B0) HIVHNFIGS
3 opav.2)l. g mlooeled davla))
D H0MEI01BN)M). af&H1od AUOMCHIER
@R 10 HIL.01. @YB)EMIDWB aloa|Bail
enenzo@)an adebmailang mloes).

A. 40 © cm?/sec

B. 60 m cm?/sec

C. 20 = cm?/sec

D. 30 n cm?/sec (1)
630) 203M@VIOB, X af)sPo DO3I0E]
a[lE9)eMINGBH YOS PB3aIIBM Halelql
C(x) =80 + 12x + x? po HROOMAUO)ROMo
R(x) = 42x 9o eGresmsl0d

i.  eoeeom qallaflen)mm anolinuad

HOENBO) D (1)

il. aE@W] RIDEO Af)@OWITT B:66NE

O, (2)
OR



10.

The function f(x) = sinx is strictly

increasing in the interval §))
A (7.3) B©2n
O) (0, m) D) (-=n, =)

Using differentials, find the
approximate value of /252 3)

B. cos'x + ¢
Dicot’x+¢ §))

A.sin'x + ¢
C.tan'x + ¢

Evaluate | )
Evaluate | mﬂ"‘ 2)
OR
/2

« 3 2
[ sin" xcos xdx _

---------------------------

—JT,.Q

A)0 B) n/2
n/2 i )

Q) 2 [ sin xcos” xdx D) 1 1)
0

Using the property [ e =

ffla - x)ax , Prove that

“j? Vsinx dx T Jeosy dx

5 Vsinx + ycosx % Vsinx + +/cosx
@3]

Hence evaluate the integral

j‘ Vsinx dx (2

w Vsinx + ycosx )

The area bounded by the curve
¥ = f(x), x - axis and the lines x = a
andx=b(b>a)is....cornnr 1)
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10.

. flx) = sinx afam a0oWaum@ aO(slageil

@@ (@ 1mlod] @y @decuad (1)

873 o2

C) (0, m) D) (-m, =)
WHa0HOMaUy@BMS Dalcwouila] /25.2
O B30 allel dere)ailslen)s. (3)

_“%dx =
1+x
A.sin'x + ¢ B. cos'x + ¢
C.tan'x +c¢ D.cot'x +¢ (1)
1 -|')z
] (:er—:fiT BNR) 1S 06) 8 (2)
X
.‘-—‘L‘{H NG +2) @612 {15188 (2)
OR
/2
| sin’xcos’xdx _
—1/2
A0 B. n/2
11:,.-""'2
C. 2 I Sinaxcosg xdx D.1 (1)
0

jf{x}dt = If[a = x)dx agyom (B{_nJ{Jerﬁg']

! T
a ,[ vsinx dx _
Dl W Wsinx + +/cosx

®/21
Jeosxy dx

h VSinx + 4Jcosx 0 g 3

(2)

" sinx drx
af)® 1@ !:—’_sinx P = &ere)nils]
E0) . (2)

y = f(x) edw)o x GRauOmOBW]o0
x =b a1 cORNI®HB)HSW)0
b > a) @s0leNss aloa8al ......... (1)

x =a,



11.

12

13.

Using Integration, find the area

enclosed by the ellipse f6 - :; =1

©)
The order and degree of the
differential equation

d*v PRt
?;];—— 3x[%] + xy =0 are

respectively (1)
AY23 B2,1 2 Dyl2
Consider the differential equation

dy .
d—;’( + 2y =6e

i. Find the integrating factor (1)

ii. Solve the differential equation
2

If 4 and j are two vectors such that

=5,

the angle between 4 and 3 is

A) n2 B)n3 C) w4 D)ris (1)

5|= 2 and g .5 = 6 then

Using vectors find the area of the
triangle with vertices A(2, -1, 1)
B(3,2,4)and C(3, -1, 4) 3

It the

h=7i-7-2¢t and ¢=7i+j+k are

vectors a=3i+2j -\,

coplanar then find the value of &

(2)

Find the shortest distance between
the lines

F=i-j+k+M(20 -37+3k)
F=37—- 27+ ?k+;u[3} =B 2&) 3)

Find the distance of the point

(2, 5, -3) from the plane
F.(6i —3j+2k) =4 )
OR
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11.

12.

2

x oy _
€0 =1
A afeladavlon aloqaal e
O . (3)
d’

a%—h[%] +xy =0 apan awlan

DRENUMD Dalcwouila]

OMaHy@3 MEMIAUOTP B0AWOJY0
i illo @IOO(@:@o (1)
A28 B2 T €32 D) 12

g + 2y =06¢" a)an  wlan 0oy ©3

DG al@lNENTH9) .

i. DBEWGlod) andBS8 H06m)ds (1)

il. WlaDOMaky©3 DEIHM MIGELI
@6Mo 921G . (2)

ar b o IS S0)HSI03 |E|: \E

‘f_?l = 2 315000 a .h = J6 9o GRWIGI
a W)OSW)o j WIHSW)o WSUe)B8
GHHOMaQl

A) 2 Byn3C) /4 D) m6 (1)
A(2,-1, 1) B(3, 2, 4) C(3, -1, 4) agyamilau
w1dauEEs0015)88 (®lEHeM OO
AlRa B0l HAUGSO)HUS DalcWOUTla] He6MS
OO . (3)

2

=3i+2j-hk, b=7i-j -2k,
C=i+ j+k afalal Gd0q)MOAd

@ReM®Iod A s aflel @&:aem)ds. (2)

F=1- }‘+k+k(2§’—3_}’+3k)
F=37-27+ ?i+k[33‘ -2+ EE) ag)am

CORIHUB NSBB8 aBQQal)o &0
3100 dheTR)allSlen)ds. (3)

(2, 5, -3) apm enfl@)ailed mlan)o
F.(éi‘ -3j+ 2!:) =4 af)am (OIOBIGEl

9988 BRHLI0 HEMZOD)d:. (2)
OR



14.

15

16.

a. Find the angle between the lines

x+4 p=1 z+3

T and
x+1 y—4d z—5
S e ©)
b. Find the distance between the
planes
x+2y+3z+7=0and
2x+4y+6247=0 (2)

A merchant deals with rice and
sugar only. He has a godown to
store a total of 500 sacks of these and
has 12 lakhs rupees to invest on
business. One sack of rice costs 2100
rupees and one sack of sugar costs
3200 rupees. By selling rice he gets
a profit of Rs. 150/sack and for sugar
Rs. 210/sack. He wants to make a
maximum profit.

i. Write the objective function (1)

ii. Write all constraints of the
problem 3)

Consider the linear programming

problem
Minimise z = 13x - 15y subject to

Feyea ¥

2x-3y+ 620
x>0,y20
i. Draw the graphof thelinesx+y=7
and 2x-3y+6=0 (2

ii. Solve the LPP graphically. (2)
a If PA)=L P(B)= 2 and

137 13

14.

15.

16.

a t+4_y—l_:+3
: i 5 0 47
x-i—]__v—4

z—35
ety T af)m’ o6

mNEN88 GHMBA &6B)allS1en)E:.
(3)

b. x+2y+3z+7=0,
2x + 4y + 6z + 7 =0 oo (celsBBUD
omilenss 8)00 @ne)ailslen)s. (2)

B0) o USHNIOM AREIW)o aleMITVd
0W)o Q@M AlB3EN) AN .
@RWIUBHE @RS 500 aldds TLOWMEEBRUY
M)A BHOMBB B0) GO DEM)0. dhaf
QUSOIT 2SHHOMOW] 12 Bldto D)nlW)o
DENE. B0) 21088 @RAISE 2100 0)alW)o
R0) 21086 alERITVOOWEE 3200 M)alW)o
@REM ailel. 80) 21085 GPOIW)®S ailodal
molod mlm 2IElee)m 219 o 150 @)al
©)o, BO) 2l0B0 AlMMVIOW)HS Allodal
moilad mlam eldlen)an e o 210 O)alw)o
@M. GRWOWBES GajuUsomIod mlan
o2 UW] RIOR0 GMSEMHDAN)6ENE.
a) &3

L polem amixraesial atod)um

Af) eI, (1)
i. apern  &emomies wlg) &s)o
AP (3)

@o9¢ 93050 ellmled 6laldwIalow)
Glalo6no nI@1WIEMIE8 ) d.
x+y<7,2x-3y+620,x20,y =0 agan
M &S @) »Wes allcw @ now]
z=13x-15Yy g clmleenm’ »algsmo.
i x+y=72x-3y+6=0qapmm cosus
8)OS (NaN)BUS AUDT DR, (2)
ii. (Woad PalcwOowlal ™ ellmlwd
elnlo(waaled) GLal06RJo mdaLI®eMo

21 . (2)
=7 . 3
afmlanem @rwood P(A/B) = ...
9 4 4 9
Ay B399 Dz @



b. The probability of solving a specific
problem independently by A and B

are yz and '3 respectively. If both

try to solve the problem

independently, find the probability

that

i. The problem is solved 2

ii. Exactly one of them solves the
problem 2

17. Two balls are drawn at random with

replacement from a box containing 10

black and 8 red balls. Find the
probability that
i. both balls are red. 2

ii. one of the ball is black and the other
is red. (2
iii. Atleast one of the ball is red. (1)

17.

b. A w)o B ®wjo 80) tatuihe qui@amaow]

a1@0lan0len0m (0alee)am). (aluimo aldl
a001EN)MMIM)B8 A W0S Glalosnienil
eilgl % 9o B @65 alasosnuenileilgl %
Do, @Y.
1. (umo aldlandlammalmeas
Glasosnienileigl @ens)ailsles)e.(2)
ii. 8006 2O(@o (AUWMo AlBlandlses)
mM@mEs clatdentendleigl @eng)adl
Slo6) @. (2)
10 &0)a], 8 alala] CNINB)HHW 088 &0)
GsnIod: MUled mlamyo oomdwo @R®] ®enE
GENIIB) HUB HMOBOEOMS) BN M) (af)S] O
cuonto @IGlafls)m)eng), agsslad
I Q6ME GIOB)&:B)o al)Qlaldd)MMImB8s
Glodoenisnileilgl eee)ailslen)d.  (2)
ii. &00s5Ro &H0Jaflo VMEIVHOMD al}laf)o
GRG:IMOIMBB  E(atosnuenileilg] @:6re)
allSlon) . (2)
80060 afBsleno aldia] @YE)ID ]
mes elosniandleilgl @:ene)aflslen) .

(1)

1ii.
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