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Part — 111
MATHEMATICS (SCIENCE)

Maximum : 80 Scores

General Instructions to Candidates :

\

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

Use the ‘Cool-off time’ to get familiar with questions and to plan your answers.

" Read questions carefully before answering.

Read the instructions carefully.

Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also prévided.

Give equations wherever necessary.

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 x3=18)
L ) ="TF ]
(a) Find fof (x) (Scores : 2)
(b) Find the inverse of f, (Score : 1)
. : ' N S
2. Using elementary row operations, find the inverse of the matrix [ 2 } (Scores : 3)
3. (@) f(x)is a strictly increasing tunction, if f'(x) s
_ (1)  positive
A (i1) negative
<(11) 0
(iv) None of these (Score: 1)
(b)  Show that the function f given by f(x) = 23 — 332 + 4x, xeR is strictly increasing.
(Scores : 2)
a
4. (a) J fla—x)dx = ) (Score : 1)
A \
Zu. a a \/.-' 0
U)J/ﬂx)dx, (H)Jaﬂx)dx ﬁﬁ)J () d, ﬁv)Jnﬂx)dx
/ 1’ —a 0 a
2 3
X sin®x
(b) Find the value of f STy F oo (Scores : 2)
0
5. Find the area of the region bounded by the Curve y? = x, x-axis and the lines x = 1 and
x=4, l . (Scores : 3)
6.  Find the general solution of the differential equation x” -+ 2y = x* log x. (Scores : 3)

7. 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 T 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 : 3)
~
: X
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I 2)®@3 7 21900088 ¢21083B0daes 3 ¢capod allmmoam. agomeslers

6 af)INATIM DTMOHAY)®) > (capodav’: 6 x 3 =18)
. f(v) :_\_'_Y s 1 @GRyI@d

(@) fof (x) @ere)ailSian)s. (capodav’: 2)

(b) {03 AW af)$ ). (capod : 1)

1 2
2l
EDMBEAUHTY )9} (copodav’: 3)

1o

afoeinaddl ¢0d SOMMIandcRum OalcIUla) [ } af)IM eaSlamilong

LS ]

(a) f{x) l&Slel padwlnilew) apyocd f'(x) oag aflel
(1) eannmidal

(i)  emwuglar

Gii) 0 -

(iv) gnemoamag) (capod : 1)

(b)  f(x) =27 = 3x? + 4x, xe R (flEled @BElrilow) AROIMMN S 00 ).
(capodav’: 2)

| 4 () f fla - v)dy = _ (capod : 1)
| 0
| 2a a a 0
G | fode i) jf(x) oty J R Gv) ff(x) e
I °“ —a 0 a :

w2
| O e 1 SO 1) Bav: 2
H (b) sint + cogdr & o allel &ene)afislon)d. (capodav': 2) |

0

| 5. y2 =X a) aidal), x-@a&milav x =1 9o x = 4 9o apMiaig’ msolenas

| BVENOM IO BT BHETE]aN1S)096)5. (capodav': 3)
IR R

| X g T2y = 2 log ¥ aam aflanomBeny@d gediaua mldewoesm aelko
| B6NR)a1S106)0;. ' (capoday’: 3)

7. ™S emnioddse 2e/6laflaaimm 80) anodloiod ome) anaHlm:W DE. @R
. V@A A @ B ®@p @@em. @Al Bl OROTDo (A lANED  AVAWo
12 aemilen0led e:0llwo)®. 60} &d Mm5)ne0ee0m aaatliad A ©lod 1 asmlee)o
| 02l B ©fi@d 3 aemlee)o) calemo. «f)momd 630) HaIid emidodsy Deeosedmd
oaadlad A ©fl@d 3 2ol eaalld B ©lad 1 aanflea)nl calemo. aresw)es
E10Go 80} SU@ MM 17.50 0} 80) &I emIoBSIm 7.00 )i @R

af)B1@3 OV (A IPOE 30) LPP @ryfl ag)9)m)e:. (capodav’: 3)

|
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Questions 8 to 17 carry 4 Scores each. Answer any eight. (Scores : 8 X4 = 32)

8 LetA=N x N and “*’ be a binary operation on A defined by (a, b) * (c,d) =(a+c,b+d)

(a) Find (1,2)*(2,3)
/' (b) Prove that “*’ is commutative

(c) Prove that **" is associative.

AY

. TU’Z i

M

+ — /2

v

(a) Identify the function from the above graph.

() tanlx

(i) sinlx

(iii) cos'x

(iv) cosechx

(b)\ Find the domain and range of the function represented in above graph.

s 1 2 3
7/(¢) ) Prove that tan”! 5 + tan~! — = tan™! -
& 5 T 4

k/-‘-/- | ([) a¥ L

(i) log(a’)

n
i) aloga o
e

(iv) xa*!

d
(b) Findghifx? =y~

9018 4

(Score : 1)
(Score : 1)
(Scores : 2)

‘(Score : 1)
(Score : 1)

(Scores : 2)

(Score : 1)

(Scores : 3)
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8 m@ald 17 a1o0w)88 €a10B8yBRee 4 capod aflmacem. agomasleno

8 ag)gRATI® PODMODAEIO)D>.

A=N x N @ “* af)an 666nIMAl 800G

aldgyaflafig)es®.

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

(a) (1.2)*(2,3) SHo6Md.
(b) ‘= eeayesdlal @yeeman omglolon)s
(¢) % mewomﬂe@g]of«;@asm(m"a@@@%es)gcea.

1Y

n/2 +
- + > X
1

+ - m‘2.

v
(a)

(b)
(c)

(2)

(b)

28103 mce;os;ccmﬁco%es)gcm (9abl@3 WMo aboUWIaHB HBOOHETNS)

(i) tan”lx

(i) sin7lx
(iii) cos7lx

(iv) coseclx

@R (NIadlON AMWEIAI)e CoWAo af) FYD)H.

a3

1 2
tan™' 5 + tan™! 77 =tan™ af) N OOSI 29D

d@) _
=

NS

(i) log(a")
(ili) a*loga

(iv) xa*!

dy

K = y* @R@Om3 i SO

(capodav’: 8 x4 = 32)

OaB 69 M@meioidenmm dlalaiensm’

(capod : 1)
(eapod : 1)
(ecr_godcm": 2)

DD OYD).

(capod : l)l
(capod : 1)

(cngoém)': 2)

(capod : 1)
(enxoécm' : 3)
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1. (a) Find the slope of the tangent’to the curve y = (x — 2)* atx = 1. (Score : 1)
y, (b) Find a point at which the tangent to the curve y = (x — 2)2 is parallel to the chord
' joining the points A(2, 0) and B\£4 4) _ (Scores : 2)

{¢) Find the equation of 4fhe tangent toq\he above curve and parallel to the line AB.
(Score : 1)

L

A2 (x% + 1) dx as the limit of a sum. (Scores : 4)
174 .

13. Consider the following figure :
ArY

A
o
o

v

(a) Find the point of intersection ‘P’ of the circle x2 + y? = 50 and the line y = x.

i (Score : 1)
[ (b) ) Find the area of the shaded region. N (Scores : 3)
£ &
. Ja) “¥Tho degree of the deffetintiak equation Tl oo | /o Ll g
. _. Aa € degree of the ditterential equation xy dx2 =% X Yix =100ish o8 |
@y 41 5% A
(i) 3 : L
o \
(1) P
(av) 1 (Score : 1)
(b) ) Find the general solution of the differential equation sec? x tan y dx + sec? y tan x
\h_—/d 0
- 4y = (Scores : 3)

4| S
@"*’i'\l 5. (a) Prove that for any vectors a, B, ¢, [_a) +B,5+7¢,¢C+ 5’] =2 [E), b, E)]
' (Scores : 3)
(b) Show that if 2+ -b?, B+ E), T+ @ are coplanar then _a>, _B), < are also coplanar.

(Score : 1)

9018 : 6
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1. (a) y=(x-2)? ) uBalan x =1 o8 6@ISIUCWIOS CTROaT Bene)ailSlee)s:.
(capod : 1)

(b) vy = (x - 2)? ag)m oo amosiaie A(2. 0), B(4, 4) agam eniloseadd

®az @3 AIEEIAN CORIOAIIMLEIHIM TLAITNOAISIEMIONBS QGG Q)M

enilm) &ene)aflSlon)d. (capodav’: 2)
(©) ooden awomled emosue AB @ TLAIOA0EI d@loflenss
VAU Yo HOETBTNN ). (cpod : 1)
2-
12. J (2 +1)dx og)cmcm"ssm; ®B®}es eflalg @y »omeam)d:. (cpodav’: 4)

0
13. @969 60S)ON@EN)MM all(@o alBlNEMEe)E :
AY _

Y
(@)
o)
z

v’

(a) 22+ y2 =50 af)M QAEDAp ¥ = X af)dM QAIO®)o TLoWASMNM P agiam enilms)
@61 llSlan)d,. - (eapod : 1)
(b)  WOadI@3 GanaL B4l BOVEIONNG al@a 80T »eTE]allSlen)d. (capodav’: 3)

d2yY? ehd
14. (a) xy (——Xj + x4 (QX) — Y gy = 0 epam Wla00MBaH @3 MLAAIIS OB AWl

dx? dx
@Re.

i 4 (i) 3

@iii). 2 . iv) 1 (cpod : 1)
(b) sec? x tan y dx + sec? y tan x dy = 0 a)@ laNOMaU@ TVAQIOD IO

L2003 HAVILI UMD B6T18)a ISIBN)B:. (capodav’: 3)

15. (a a,b,¢ QUG HBIWOTI [_a’ +B,5+3, T+ E’] =2 [3’, b, E’] agyamn’

oSN 005 (capodav’: 3)
(b) a+ B’, B+ ?, c+3a ag)ail om@og@;u‘d BCO OEICHILINAMEI D, ?1’, B’, It

BCO MEIGMILINMAT) OS], (capod : 1)
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16. (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)
17. Solve the L.P.P. given below graphically :
' Minimise Z = -3x + 4y \tI/
Subject to x + 2y < 8, N
| I +2y< 12,
x20,y=20 . (Scores : 4)

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

18. (a) Findxandyif

x{i:ler[—i}:[]SO] (Scores : 2)
5 ]

-2 -4
| (b) Express the matrix { —1 3 4 | as the sum of a symmetric and a skew-
/.J" ] P 7 I 3 ] ;
symmetric matrices. (Scores : 4)
a b c
19. (a) Provethat| a+2x b+2y c+2z | =0. _- (Scores : 2) .
* y z '

—_ 2 O
(sl

[ WL &5 B
L ——

1 -1 2 -2
(b) IfA=| 0 2 -3 | B= 9
3 -2 4 6

(i) Provethat B= A"l
i)

\ sing A~! solve the system linear equations given below.
Nt x—-y+2z=1

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

-1
. % QX aeacos X {
(b) () Ify=e?s 'x _1<x<1, show that %, _——\/T—_Az . (Score : 1)
p . ;
(ii) Hence, prove that (1 - Az) —X E\X aty=0. (Scores : 3)

9018 8
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|
| 2y —-3z=1
' 3x—-2y+4z=2 (Scores : 4)
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17.

18.

19.

20.

9018

1. 2. 3 agavial @LO0E@Ae X, Y. Z HRBOHAVAIQIBIIBIIN 60} ®RICTHN3
(e(\},)o@(m':Z)

(a)
LIS o af) FIDND-

(b) (1,2, 3) &Sl ®SAN) CaldH}HW]o a)agloel ®el
@EITNOT TVBAIID Jo af) $)D)S-.

BTN TLAITHOAIBMN @AW
(eo;goc&mf: 2)

21010 O@OS)INEHNAN LP.P. 6@ (af 9a1c@ouilaj MIBRLIOSMo 2l -

Minimise Z==3x+4y

Subjectto x +2y <8,
3x+2y <12,
x20,y=20 (co;;’)o@au': 4)

18 aocd 24 Q19088 Ga10B\EBASS
agO®selo 5 a@)%’{;m1m' DOMOHAY} D).

S HEE

6 'en;))oc& aflmasem.
((zq}goécm': 5 x 6 = 30)

3 | 5 ]“mf’m“’s

x, y @195 aflel &e)allslon)d.

(cz(ggoé}nu': 2)

2 -2 -4
(b) {—1 3 4] a)am mog‘.](@lam 830) maEls moLSW(‘RgIoag@go B0)
1 -2 -3
apy-mlaEle @oESLROB@)o @B ). (capodau’: 4)
a b c
(a) a+2x b+2y c+2z | =0 e omelV]e9)S. (eapodav’: 2)
X y z
) [ 225 Q 1
by A= 0 2 -3 ||B= 9 2 -3 | Gomd
3 -2 4 6 10D

(i) B=A"Tapam omgle)ee)s.
(i) A™' @alcwoully] ©0OY oaos)aElenam  coallo LAAIOB JEBRIOS
alfland®o @eE)n1S1e0)H. '

X2y 2
2y-3z=1
3x—2y+t4z=2 ((zqgodqu': 4)
(a) ftx)= cos(x?) ag)aIN® 60) MMMV aNoW)aH B o) oSS (eogo@m)': 2)
. QX _aeacos"x
b)) @ vy= gacos'x ] <y <1 @R@o®d el =————\/—— o@)m“am)@@]m;@).(e%)o@ : 1)
e a2
iy d ,, | d
G) (1-x?) a}% —x a‘}c — 2%y = 0 ag)a" oOF D180} (capoday’: 3)
9 P.T.O.
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21. Evaluate the’following ]
(a) J sin mx dx. (Score : 1)
| dx .
b j T Scores : 3
(b) \Jx% +2x +2 : )
x dx
(C) (_1. 3 ]) (.\.' =3 2) (Scores . 2)
2. (@) H£F=31+2]+2k B=1+2] -2k
(i) Find 2+Banda-b. (Scores : 2)
(i) Find a unit vector perpendicular to both Z2+Banda-b. (Scores : 2)
Ab) Consider the points A(1, 2, 7), B (2, 6, 3), C(3, 10, -1).
2% N =ty Mx e RN Bay Mo,
(1) Find AB, BC (Score : 1)
(ii) Prove that A, B, C are collinear points. (Score : 1)
23. (a) Find the angle between the lines
x—2 y-1 z+3 x+2 y—-4 z-5
5= 5 = 3 and "~ ="¢g T3 (Scores : 2)
-~ (b) Find the shortest distance between the pair of lines
?=(T+25+3k)+a (5 -37+2k)
P=(41+57 +o6k) +n (21 +37 +k) (Scores : 4)
24. (a) The probability distribution of a random variable is given by P(x). What is XP(x) ?
\ (Score: 1)
/ (b)  The following is a probability distribution function of a random variable.
X -5|-4|-3|-2{-1]0"]1 2 3 4 5
Px) |k |2k |3k |4k |5k |7k|8k |9k |10k |11k |12k
(1) Findk ) (Scores : 2)
(i) Find P(x > 3) (Score : 1)
(i) Find P(- 3 <x <4) (Score : 1)
(iv) Find P(x<-3) " (Score : 1)
9018 10
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A1)QUOS HDOS)THNAHNIMAI heNB)aflSlBe)D:

(a)

(b)

(c

N’

(a)

(b)

(b)

(a)

(b)

j _sin mx dx. ﬁ (capod : 1)
1 dx 2
J s Lo (capodav’: 3)
xdx Aav’: 2
(x+ 1) (x+2) (capodav : 2)
Z=31+2]+2k, =1 +2] - 2k apwom
(i) T+DT:3a - B auwmes aflel &0ems. (capodav’: 2)
(i) 2 + B eop a — b Qe Elomiaom] aiaym Mg’ eaIRd
@RSl (capodav’: 2)
A(1,2.7),B(2,6,3),C3, 10, -1) agyarfl enilm3)8903 al@lnea9)d:.
- e
(i) AB, BC @ &,06m)6. (ccg,)oé : 1)
(i) A, B, C agarfl nm3)0003 860 10WIENS8®IneMaN oS08,
(capod : 1)
x-2 y-1 z+3 x+2 y-4 z-35
g5 = R S =" 4 ag)sl QUIODU3 MOXIENSS GHI6MD
ARBAL BH061N)H>. (cpodav’: 2)
P=(T+2]+3k)+n (337 +2k)
T=(47+55 +6k) +p (21 +37 + k)
oIl Q1003 GIZENSS aBQQUe HIOETD BRDBLI0 HEEEDIN ). (capodav’: 4)
P(x) apan® &0} 0omdawe cardlomilglead cniomimileldl aslavsleniyauad
@RYOMBIB3 LP(x) ag)amoem ? (capod : 1)
@O6Y OBHIS)TMNBIBNAN alGld 30} 00mave caldlwemiglaad cniosnuenileild
aslaysleniarad eryesmelcd
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 oesaiel agon? (capodav’: 2)
(if) P(x>3) ailer &6me)ailslae)d. (capod : 1)
(ill)) P(-3 <x <4) afler &am)é>. (capod : 1)
(iv) P(x <-3) &06m)d. (capod : 1)
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