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/General Instructions to Candidates : \

e There is a ‘Cool-off time’ of 15 minutes in addition to the writing time.

e Use the ‘Cool-off time’ to get familiar with questions and to plan your answers.
e Read questions carefully before answering.

e Read the instructions carefully.

e (Calculations, figures and graphs should be shown in the answer sheet itself.

e Malayalam version of the questions is also provided.

e (Give equations wherever necessary.

e Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Questions 1 to 7 carry 3 scores each. Answer any Six questions.

(Scores : 6 x 3 =18)

X

If f(x) =X 1

(a) Find fof (x) (Scores :

(b) Find the inverse of f. (Score :
. : : 2

Using elementary row operations, find the inverse of the matrix [ 2 1 } (Scores :

(a) f(x) is a strictly increasing function, if f'(x) is
(1) positive
(i1) negative

(i) O
(iv) None of these (Score :
(b) Show that the function f given by f(x) = x3 — 3x% + 4x, xeR is strictly increasing.
(Scores :
a
(a) j fla—x)dx = . (Score :
0
2a a a 0
(1) Jf(x) dx, (ii) j f(x) dx, (iii) Jf(x) dx, (iv) Jf(x) dx
0 —a 0 a
/2 4
) sin®x )
(b) Find the value of f Sin®x + cos?r dx. (Scores :

0

Find the area of the region bounded by the Curve y? = x, x-axis and the lines x = 1 and
x=4. (Scores :

d
Find the general solution of the differential equation x EXX +2y=x? log x. (Scores :

A manufacturer produces nuts and bolts. It takes 1 hour of work on Machine A and
3 hours on Machine B to produce a package of nuts. It take 3 hours on Machine A and
1 hour on Machine B to produce a package of bolts. He earns a profit of I 17.50 per
package on nuts and ¥ 7.00 per package on bolts. Formulate the above L.P.P., if the
machines operates for at most 12 hours a day. (Scores :

2

2)
1)

3)

2)

3)

3)



9018

1 m)®@3 7 Q190W)8H Ga1083BW3EH 3 ¢apod allmadcem. ageo®maslel)e

6 af)INOVIN 2ODMOOAH}®) > (eapodav’: 6 x 3 =18)
f(x) =xf X* 1 @O®3

(@) fof (x) >ere)ailSlae)d. (capodav’: 2)
(b) fea enadealy ag)9)®)m. (capod : 1)

1 2
0()oLIOAdAdl €00 (SOMBAMVaNBEAHUM DalcOUla] [ 1

EDMBEAULAV ) 9. (capodav’: 3)

} oM A SlBHTlO]

(@) fx) ilasleil spm@lavlow) @rwoas f'(x) &g allel
(i)  canaiglol
(i) emuglal

(iii) 0
(iv) enemommae] (eapod : 1)
(b) f(x) =x3—3x% +4x,xeR (dleSlefl enad@ladlowy @yeeMaN dMESE]V] 89w .
(capodav’: 2)
() j fla—x)dx = . (capod: 1)
0
2a a a 0
(1) ff(x) dx, (ii) j f(x) dx, (iii) ff(x) dx, (iv) ff(x) dx
0 -a 0 a
/2
sindx .
(b) f St + costx dr &3 afler dene)alslee)d. (capodav’: 2)

0
Y2 = X a)an QI@0No, x-@RGHTVlave x = 1 9 x = 4 o oMl nseilenss
BINOTIOM al0a BT BeTe)alSloe)d. (capodav’: 3)

d
x axz + 2y = x? log x o) alan0MaUi@B HEBIaUOM MBeLOVSM Meljo

B6N&)a 1S1696)B>. (capodav’: 3)

MG EeNIURBGP 996l flen)am 60) aNIRHAIVIM o) HRUIMHUB D6eNE. @Al
VOO A ®@p B ®@p @M. Mal 0ME}p ORTMo  (AIQN@II  ALAWo
12 26mle9)0lad Saleo)®. 80) GIB MGMRIGHOM eaaHlad A @3 1 asmles)nl
o2aHlad B @l@d 3 memlee)0j GaleMo. af)NOm3 B0) HAIG GMIOUBS DM@
024l A @3 3 2a6emlee)0) 62aHlad B @lad 1 aemles)ole calemoe. GRed)8s
eI0Bo 80) HaI@ MSIM 17.50 0}l 80) »HaI@ emIouBsImn 7.00 )l @REM.
oI DV (11RO 30} LPP @@l af)9)@). (capodav’: 3)
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Questions 8 to 17 carry 4 Scores each. Answer any eight. (Scores : 8 x 4 =32)
Let A=N X N and “*’ be a binary operation on A defined by (a, b) * (c,d)=(a+c,b+d)

(@) Find (1,2)*(2,3) (Score : 1)
(b) Prove that ‘*’ is commutative (Score : 1)
(c) Prove that ‘*’ is associative. (Scores : 2)
AY
/2 +
€ t > X
-1 1
T —n/2
\ 4

(a) Identify the function from the above graph.

(i) tan7lx

(i) sinlx

(iii) coslx

(iv) cosec lx (Score : 1)
(b) Find the domain and range of the function represented in above graph. (Score : 1)

1 2 3
(c) Prove that tan! 5+ tan™1 1= tan~1 T (Scores : 2)

(a) dx
(i) a*
(i) log(a®)
(i) a*loga

(iv) xa¥l (Score : 1)

d
(b) Find EXX if x¥y =y~ (Scores : 3)
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8 2@ 17 1608 ¢a10336B0des 4 ¢aPIA ollmadem. ago®aslel)o
8 af)NOTIM 2OMOOAH}®) > (capodav’: 8 x 4 = 32)
A=NXN@ “* af)am 666NNl B32a|c0aH1 @69 M@HIVIdleemm dlaloienem
M3 ilaflg)sso.

(a,b)*(c,d)=(a+c,b+d)

(@) (1,2)*(2,3) @oemd. (eapod : 1)
(b) ¥’ soayesdlol ayeeman o®S0lee)H, (eapod : 1)
(c) ‘¥ @pcavomilcdlal aesman 6@V v . (capodav’: 2)
AY
T2 t
€ t > X
-1 1
T —7/2
v

(a) MBSO OBOS)OTIAENIMN (NOaLI@3 MWIIMYo ANUAHB HDAOINIS)ODVIH YD)

(i) tanlx

(i) sin7lx

Ix

(i) cos”
(iv) cosec lx (eapod : 1)
(b) @R Woaflead AMWELIAN B0 Af)PID)D. (eapod : 1)

1 2 3
(c) tan’! 5+ tan~1 1= tan~1 7 00 o000 (capodav’: 2)

(a) b  —

(i) log(a®)

(i1i1)) a*loga

(iv) xa*l (eapod : 1)
(b) x¥Y=y* @ryWOd3 %XX BI6IM). (capodav’: 3)

5 P.T.O.
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(a) Find the slope of the tangent to the curve y = (x —2)? at x = 1. (Score :

(b) Find a point at which the tangent to the curve y = (x — 2)? is parallel to the chord
joining the points A(2, 0) and B(4, 4). (Scores

(c) Find the equation of the tangent to the above curve and parallel to the line AB.

(Score :

2

j (x? + 1) dx as the limit of a sum. (Scores

0

Consider the following figure :

(a)
(b)

(a)

(b)

(2)

(b)

AY

x?+y?=50

I
v
>

v

Find the point of intersection ‘P’ of the circle x? + y? = 50 and the line y = x.

(Score :
Find the area of the shaded region. (Scores
2.\2 3
The degree of the differential equation xy G—x%) +x4 (%XX) -y %XX =0is
@H 4
(i) 3
(iii) 2
(av) 1 (Score :

Find the general solution of the differential equation sec? x tan y dx + sec? y tan x

dy=0 (Scores :

Prove that for any vectors 5’, T)), s , [5) + T)), B+ E), <+ ?1)] =2 [5), T)), ?]

(Scores :

> DD, D> DD > Do
Show thatif a + b, b + ¢, ¢ + a are coplanar then a, b, ¢ are also coplanar.

(Score :

)

:2)

1)

: 4)

1)

: 3)

)

3)

3)

)



(2)

(b)

0

y=(x—2) agyam QUHODIOR x = 1 Ol H@ISIOIOWOS CTYIal BNl 1S166)d.

(eapoad :

y = (x — 2) agam QGO omos)ale A(2, 0), B(4, 4) apam enilm)eedd
®0221@3 QIO CORIAIIMULBTIM MLAITDOAIMECMIIITBH (O T3 MFIAM

enfl3) ene)alSlos)s. (capodav’:
() msagleel aBOOR 6mIs)le AB @ auammoadd)m  dololenss
VA Yo HEERTIN)D. (eapod :
2
12. j (x2 + 1) dx ag)an® 80) ®B@)0s £l2lg @RI &:eneTTm)E:. (capodav’:

@069 ORHISYTDIABANM 2il(@0 alBlWETIEe)D: :

(2)

(b)

(a)

(b)

(a)

(b)

AY

x?+y?=50

I
v
>

v

x2 + y2 =50 ag)am QIEDAIP Y = X af)aM QIO VoMM P agiam mila3)

B61R) (1S106)6. (eapod :
(12a0lB3 CaHA §210Q COVATNOG al0a |BaT BHeNe)alSloe). (capodav’:

d2 2 d 3 d
Yy (_Xj + xt (l) Y ax 0 agyam AUlanoBaui@d TLACG OO AWl(W]

dx? dx
__ @wem.
(i) 4 (i) 3
(iii) 2 (v) 1 (capod :

sec? x tan y dx + sec? y tan x dy = 0 a)a AWlaNOMBaH@3 TLAOIOBOTTOR

£2MOG3 HAVILINaHTS B6NB)aflSlon)d:. (capodav’:

2,5,¢ 2N OAIHO)HBOWIT3 [5’ +B,B+¢, C+ 5’] =2 [5’, B, E’] ag)amn’

OS] H0). (capodav’:
2+ To), B+ E), C+a ag)amil OQIPO)HURB BCO ®RIGILIEMEIES, 5), To), s
B8O MEIOMILI066MAT OS]V Be)d:. (eapoad :

1)

2)

1)

4)

1)
3)

1)

3)

3)
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(a) Find the equation of a plane which makes x, y, z intercepts respectively as 1, 2, 3.

(Scores : 2)
(b) Find the equation of a plane passing through the point (1, 2, 3) which is parallel to
above plane. (Scores : 2)
Solve the L.P.P. given below graphically :
Minimise Z = -3x + 4y
Subject to x + 2y < 8,
3x+2y<12,
x>0, y=>0 (Scores : 4)

Questions from 18 to 24 carry 6 scores each. Answer any five.
(Scores : 5 x 6 =30)
(a) Findxandyif

Y Scors 2
x| 3 y 1171 5 (Scores : 2)
2 -2 -4
(b) Express the matrix | =1 3 4 | as the sum of a symmetric and a skew-
1 -2 -3
symmetric matrices. (Scores : 4)
a b c
(a) Provethat | a+2x b+2y c+2z | =0. (Scores : 2)
x y z
1 -1 2 -2 0 1
b) IfA=| 0 2 -3 |B=| 9 2 3|
3 -2 4 6 1 2

(i) Provethat B=A"l
(ii) Using A7! solve the system linear equations given below.
x—-y+2z=1
2y-3z=1
3x—2y+4z=2 (Scores : 4)

(a) Prove that the function defined by f(x) = cos(x?) is a continuous function. (Scores : 2)

B dv _geacos'x
b) () Ify=e*™ | <x<I,show that - = ———=. Score : 1
( ) (1) y=¢ X Snow tha dx \/sz ( )
.. 2 d_ZX QX 2
(1)) Hence, prove that (1 — x*) IRt e 0. (Scores : 3)
8
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(@ 1, 2, 3 agamlal @O0 X, Y, Z @(@@Qmm"ggcs@ooe)gm 830} ®eIomIend

VAo af)9)D). (copodav’: 2)
(b) (1,2, 3) ®)Sl &HSAN] CaldBd)BHWIo MBGSIOL! GEIGHIM ALAIAHOAIB)IMNE)AOW
@EIOIOHA MVAAIID o af)P)®)). (capodav’: 2)

21)0165 61305)OAlenM L.P.P. 6@ (11900 9alc@ouila] MlB@1o0sMo 61210}
Minimise Z =-3x + 4y
Subjectto x +2y <8,

3x+2y<12,

x>20,y2>0 (capodav’: 4)

18 m®@ 24 01OOWBH CalOBYEIBWIG 6 capod ollmadem.

aBO®IEN0 5 af)INOTIMN D2OMOOAH; ). (eapodav’: 5 x 6 = 30)
2 -1 10

(a) x[3}+y[ 1}=[ 5 }@@o@oasa (copodav’: 2)

X, y @)0s allel 6n8)a ilsles)s.

2 —2 -4
(b) !1 3 4] af)am  2oElPom &0y allasle  aElPen@le B0

1 -2 -3
apY-aSld 20SIPOBWo @BV af) ). (capodav’: 4)
a b C
(@ | at2x bty c+2z | =0afan omgllee)s. (copodav’: 2)
X y z
I -1 2 -2 0 1
b A=|0 2 =3 [B=| 9 2 -3 |cnwoc
3 -2 4 6 1 2

(i) B=A"agam omglon)s.
(i) A @alcworlla) ®06¢ 630S)EIGlENM coalle AVAAIGIEBRIOS
al@la0000 B&HeNe)allSlaend.
x—y+t2z=1
2y-3z=1
3x—2y+4z=2 (capodav’: 4)

(@) f(x) = cos(x?) af)M® B0} HNEIMHAV aOoWaHB ag)aT OIS B9 (capodav’: 2)

-1
(b) (1) y=e% % _]1<x<1 @rwons dy —act? o) DS 09> (¢MDOA : 1)
dx \J1—x?
d? d
(i) (1-x?) d_x% - X Exx — a%y = 0 af)an 0OSIV99) . (capoday’: 3)
9 P.T.O.
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Evaluate the following :

(2)

(b)

(c

N

(2)

(b)

(a)

(b)

(a)

(b)

j sin mx dx. (Score

1 dx
j m (Scores :

x dx

Ifa=31+2] +2k, B=1+27 -2k
(1) Find a+Bandd - B. (Scores :
(i) Find a unit vector perpendicular to both a+Banda-b. (Scores :
Consider the points A(1, 2, 7), B (2, 6, 3), C(3, 10, —1).
. LT =
(1) Find AB, BC (Score :
(i1)) Prove that A, B, C are collinear points. (Score
Find the angle between the lines

x-2 y—1 z+3 x+2 y—4 z-5

> — 5 — 3 ad =" =", (Scores :

Find the shortest distance between the pair of lines
?=(1+27 +3k) +2 (§-37 +2k)
T=(47+57 +6k)+pn (27 +37 + k) (Scores :

The probability distribution of a random variable is given by P(x). What is XP(x) ?

(Score :

The following is a probability distribution function of a random variable.

x -5|-4|-3|-2|-1]0 |1 2 3 4 5

P(x) |k |2k |3k |4k |5k |7k |8k |9k |10k |11k | 12k
(1) Findk (Scores :
(i) Find P(x > 3) (Score :
(i) Find P(-3 <x<4) (Score :
(iv) Find P(x <-3) (Score :

10

: 1)

3)

m (Scores : 2)

2)
2)

1)

: 1)

2)

4)

)

2)
1)
1)
1)
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21)Q10S 3S)OTNGIBMNANAI RN ISl Be)H

(2)

(b)

(c

N

(2)

(b)

(a)

(b)

(2)

(b)

j sin mx dx. (eapod :
1 dx .
s s
J x dx B
—(x+ Dx+2) (capodav’:
2=31+2]+2k, B=1+2] - 2k enoocs
() d+B;4-B ENAIWOS adlel &06m)b. (capodav’:
(i) 2 + B Qeop d — b eop elsminow] alo)m @pemilq ©01Ra

B6N&)a 1S1696)B>. (capodav’:

A(1,2,7),B (2,6, 3),C(3, 10, —1) agyaril enila3)8903 al@lNamloe)d:.

(1) A_ﬁ, BC EDQ B (eapod :
(i) A, B, C ag)aril nilm)eeud 8co a100lenssmonsman o@S]1@ilea)d:.
(eapod :
-2 -1 +3 x+2 -4 -5
2 5 = z 5 = Z_3 ) x_l =7 g = z 2 o9l aloe0d ®lenss ¢e0end
@RBAI GH06M)d. (capodav’:

?=(1+27 +3k) +2 (§ -37 +2k)

T=(47+57 +6k) +pn (21 +37 + k)

o)l AODHUB @2A1ENSS aBQQ}e HIOETD GRMDLI0 HOENBDIN)D. (capodav’:
P(x) a)am® &30 0omae caldlomilglond cniosnienileildl aslavisleniyeuad

@RYEEMEI@3 P(X) af)amoem ? (eapoad :
®06¥ OBIS)ODNBILNMM algld B0} 00MAWo caIBlWMIFN ¢ loemimileid

awlav(slenYeHad @ry66emesl@d

x ~5|-4 -3 |-2|-1[0 |1 |2 3 4 5

P(x) [k |2k |3k |4k |5k |7k |8k |9k |10k |11k |12k
(i) k oyes ailer agam? (capodav’:
(i) P(x > 3) afler @eme)ailslend. (eapod :
(iii) P(—3 <x<4) ailer &06m)d>. (eapod
(iv) P(x <-3) &06m)d. (eapod :

11

1)

2)

1)

1)

2)

4)

1)

2)
1)

: 1)

1)
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