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Part - lll
MATHEMATICS (SCIENCE)

Tirne : 2t/z Hours
Cool-off tin-re : 15 MinutesSecond Year - March 2018

Maximum: 80 Scores

General Instructions to Candidates :

o There is a .Cool-ofTtime' of 15 minutes in addition to the writing time.

o Use tlre .Cool-off time' to get familiar with questions and to plan your answels'

. ' Read questions carefully before answering'

o Read the instructions carefully.

. Calculations, figures and glaph's should be shown in the answer sheet itself'

o Malayalam version of the questions is also provided'

o Give equations wherever necessary.

o Electronic clerrices except uon-programmable calculators are not allowed in the

Exatuitraticrn Hall.
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Questions I to 7 carry 3 scores each. Answer any Six questions.
(Scores:6x3:18)

lf f(.i) : r-_|, .' * ,

(a) Find t.f (r)
(b) Find the inverse of f-

(Scores : 2)

(Score: l)

Using elementary row operations, find the inr erse of the.rt.i- [ j i ] (Scores

(a) f(-r) is a strictly increasing tunction. if f '(.r.) is
(i) Positive
(ii) negative

(iii) 0

(iv) None of these (Score
(b) Show that the function f given by f(x) :1-1 - 3x2 + 4;.re R is strictly increasing.

(Scores

(Score

(Scores

machines operates for at most l2 hours a day.

3)

1)

2)

(a) I fla-,r)d.v

0

l- r': c

I t,,.[ n(r)d-r. (ii)J11r;d.r.
L'ou

ttl2

(b) Find the value ' r sittJr
ot J sin4r + co#r d\'

0

Find the area of the region bounded by the Curve t' : *,x-axis and the lines x: I and
(Scores

Find the general solution of the differential equation, # * 2y : *2log x. (Scores

A_manufacturer produces nuts and bolts. It takes t 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 andt hour on Machine B to produce a package of bolts. He earns,a profit of { 17.50 per
package on nuts and { 7.00 per package on bolts. Formulate the above L.p.p., if ihe

(iii) j t'tXr a,,. ri"r / f(, ) d...]

1)

2)

3)

3)
6.

7.

3)

2

(Scores
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(coEctdmr-:2)

(cqBcd : l)

oa15la,"cru1oo$

(ccpcr6mt-:3)

(a) f(r) 1oryla,b1efl poalalmn"ur"crgconoE f'(r) oo! oler
(i) c"-rcmfSloi
(ii) om<nfloi
(iii) 0

(iv) po(oc(m;aS (cogc6: 1)

(b) f(.r) : r3 - 3r2 f 4-r, xe R CqleHen pcrAtalmttoco"oqoemcm"oorgilol6o;6.
(cqpc6ou-:2)

(a) f(a - -r)dr: (ccrgctd

sin4r + cos4x
d-r oo! oila aene;"jls1oo3a.

2a

it I ti.rr dr.

,,

sin4;r

i
0

[,
nl2

I
0

l;

(ii) j r(x) &, (iii) j r(.r) dr. (i,) irr,, u.,]

(cagcdnu-

: 4 q',o"6)crrnorg gsoler]gg
(copcdau-

(coEcdmr-z 6x3:18)

2f
-11"6l*

(cqpcdm:-:3)

P.T.O.

1)

(b) 2)

3)

3)

dv6. r # + 2y x2 log x o{DCm ar-:1onoo6"v5oE pca,t"voo! crildra-ucoern oJetJo

a,ene3"jldleoga. (ccpctdm;-

7. cD!]o c6rxco653" pgcA.gpoo3cm n@J hnc€c,lor<o8 oeneS oa.dlcnga,od penel onor
c)tnO(&oo A ao1" B ao]" GrOoD: pd @6'relo oocorDo 1.-rot5orol1 ol)oQoo

12 oenrloo;o1o8 a,oilooo3@". cto] o,o116 cDs]6rrccoocoE oa"dloO A aoroE 1 aerrilao;o;"
oa"dlod B orGE 3 oerrfioo;olo GoJGyDo. 

"6cmco8 aog o,ottd ceuccdj penecoocoE

oo"dlod A ooroE 3 oerriloo3oJo oaodloE B orruE I aerrfleoSolo Gor6rDo. ffooa,aolpg
Elcco ao} a,ol<6 m$cn" 17.50 ogo-taolo noJ a,or6 cerucod$cri 7.00 o;.-rcol]" rorOeml

1 a3olo8 7 olooolgp colco5onodao- 3 cqpctd o.ilroracem-. o6o<ola;lello

6 ogggotoilm- gron')oo0el(o)le).
r

f(.r) - .= I .v + I orgcocoE

(a) f.f (.r) a,ene3jls1ao1a.

(b) f oo! gadcqg""elvgru'rle,.

og o er oa o!o1 coc isc oEm-r-"n 6 c o 
"sl 

od g 
"-r 

c eor c crjl i
p oE cor u-cru".\0 e 

J<o.l J6.

5. y2 : -r og(m o-r(6roJJo, :r-<oqa,"cru1mt3o r : 1 go x
reculorol oo! ol ocg g oi a,enelo-il s1 oo3a.

"OB,lcoE @c tol(Eooro 61rol LPP <cqo, ogeyo3@,.
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h. Ansrver any eight. (Scores : 8 x 4 = 32)

on A defined bY (a, b) *' (c, d): (a + c, b + d)

(Score: 1)

(Score: 1)

(Scores : 2)

e graPh.

(Score: 1)

r-tction represented in above graph' (Score : 1)

r 1. (Scores : 2)
4

v
\\
.' /\'

US

Gt

*i
=t 

v l\.N
N- 7 t- (Score: l)\\

(Scores : 3)

4
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g a}oro8 17 orooorlgp corcB5arr<6aei-4 co3c6 o-flloracem-' "ootoreeiletl"

S o6yggomflcn- grololoooelola,. (ctlScdml-:8 x4:32)

A: N x N oE .,I., oo(m ooerucncil acgco.,slo6 CDcog cnrrf,alo,lol@o}(m cd.l<o]ojlelcem'

crnAg.na[5]@@-.

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

(a) (1. 2)'r (2, 3) a,cemla.

(b) "r' 6,ooJlc5$lor<o'qoemcm"oorgiloileola

( c) "r" (610 coucmn cor $l oi croo 6ID(m" o<ol gil ot1 oet 1a''

(a) o1a,g[lafl oo,cs1coror1o16o](m iulc.,nloE crrlcmlo ono@"caaoa oG)oo6r6IDS]oGrO9]@]e'

(i) tan-lx

(ii) sin-lr

(iii) cos-l-t

(iv) cosec-lr

(b) rcrg 1cnc"n1oo! oernueLollo (oof)ollo o{)eJ(o}@r'

(c) tur'l+ tan-r i:,ur-'] **-o-gilotlao3a''

10. (a)

fftr*,s..

d(a')
dr

(i)

(ii)

(iii)
(iv)

ar

log(ar)

arlog a

xa*-l

9018
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u.

90r8

(a)

(t)

(c)

Find the slope of the tangent'to the cun'e y : (x - 2)2 atx : 1. (Score

Firrd a point at which the tangent to the cun'e -y 
: (x - 212 is parallel to the chord

joining the points A(,2, 9J and B14.4) (Scores

Find the equation ofthe iangeniio the abor-e cun'e and parallel to the line AB.
(Score

l)

2',)

l)

\"
t

\J.'

1)

3)

3)

1)

2

I

I t'12 t l ) dr as the limit of a sum.
I

;
(Scores

(Score

(Scores

4)

t+

Firrd the point of intersection 'P' of the circle ,2 + y2 : 50 and the tine y : r.
1)

3)Firid the area of the shaded region. j

rhe degree of the ditferential equatio, r, (#r) * -r. (Qur)t - y *: 0 is

(i) 4

(ii) 3

(iii) 2

(iv) i
r*

(Score
Find the general solution of the differential equation sec2 r tan y dr + sec2 y tan x
dy: 0 (Scores

Prove that for any vectors ?, 6', ?, [? + 6', 6'+ ?, d * ?] : 2li,B, ?]
(Scores

Show that if? + 6', B + ?, ? + ? are coplanar then ?, 5', ? u.. also coplanar.

(Score

@
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I l. (a) y : (n - Z)2 
"Ocm 

oleam'r1oo! x : 1 os o<orcslor<oacDlos co3cja,ene1jls1ao1a,.
(ccrgcd

(b) y : (,r - D2 o6(m orla,or6r1oo! oocslor@ A(2- 0). B(4' 4) oOoD oejlrnSoooa

<or oo1 oE ol cogf lcm c<o ol c ol 6tr\Doro'fl cri m-:o coo @ a c olc cu c e]gE ot ca,olo'fl o6 o ]glcrn

milm] a,ereg",-ildlao3a. (cqBc<6m.r-

(c) a;a,g1oo otla,oroiloo! ococslor<o AB B m)accrorooc6,]oD oltoilolelSgg

OU0oJC6:Jo ArO5rTeGIo)la,. (cc}Ctt

)
I

J ,.,' + I ) dr 
"6cm<o'iao] 

<or;arol3os eilolg orooo! 6o6rEc'rola.

0

(ccrgcdm.r-

P "ocm errjlcnl

l)

2)

1)

4)

(a) x2 + y2: 50 o6cm olJolooJlo y : ; og(m ol@eQ)]o m':oulolao;cm

e,enelcrjldlao3a,.

(b) 6nc.,n1 oE c"szod o"-t g; reccnoro'il ein! .lo g goi e,eneljls1ao3a,.

t4. (a) .", [#rJ 
* r, (#)' - y *: 0 .,{D(m o.Dr.,noo0.,sa5o6 cn-roo,ca,5or,r1oo! cdrujr

(cqBcd
(cqpcdm;-

(ccrgcd

1)

3)

Gro6rD-.

(i) 4
(iii) 2 ,

(ii) 3

(iv) 1

(b) sec2 xtan ydxf sec2 ytanxdy:0 oOCm on1"noo6"s5oE mlaolc65otutloo!

ecnooS ooDcelJlos:,o8 aeneljldlaola,. (cngcdm'l-r

?, 6t, ? rp-ooreolargcorco8 [?+ B, 6'+ ?, ? + ?] : 2 lA,B, ?] oocm-

o<op[o1loo3a. (cqBc6<ru-

? + 5t, B + ?, ? +i "gcnfl ootqo3aod 6rc<o coe-lolol'lelcoerneiloE, ?, B, ?
aco coerrorrr'lerco6lD(m-o<ogiloflao3o. (ccgc<d

1)

3)

3)
1s. (a)

(b)

9018
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16. (a)

(b)
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Find the equation of a plane which makes x, Y, z intercepts respectively as I ' 2' 3 '

(Scores : 2)

Find the equation of a plane passing through the point (1, 2, 3) which is parallel to

above plane. (Scores : 2)

(Scores : 4)

Questions from 18 to 24 carry 6 scores each. Answer any five.
(Scores:5x6-30)

17. Solve the L.P.P. given below graphically :

Minimise 7: _Jx + 4y

Subject to -r * 2Y < 8,

3x+2y372,
r20. Y>0

18. (a) Find r and Y if

'[ 3].v [-l ]:[
t

(b) Express the matrix 
I

synmetric matrices.

\!
u,-

as the sum of a symmetric

(Scores : 2)

and a skew-

(Scores

(Scores-0.

4)

2)19. (a) Prove that

c

s*22
Z

-20
92
61

[1-l 21
(b) tte:l o 2 -3 l.s:

L: -2 4)
(i) Prove that B : A-1.
-a-
(ii) \ Using A-l solve the system linear equations given below.

\- '', -y*Zz:l
2y -32: I

3x - 2Y -r 4z:2

Prove that the function defined by (n) : cos(-r2) is a continuous function.

dv -uaacos-l-r(i) If y: 
"acos-lx, 

-1 ( x S 1, show that fr: ffi
- d2v dv(ii) Hence, prove that (l - *')ii - x;i - a'y = o.

8

(Scores

(Scores

(Score

(Scores

4)

2)

1)

3)
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6. (a) l, 2. 3 .,0)m1d @)roc[6roo x' y' z po!6oau.Lg]6rgc6r]Cm ao1 oeoro'lloop

oDoorceJo oogl(6)]e,' 
- (' 

(cqpcracru": 2)

(b)(1,2.3)a,3s1ascm}Golcaj}aJo)}oo}6,gloelolelomrlcrioDoc(KDooceJ}(moJacao)
oelo,ofloo! oDooJcorJo o6el<ull@'' (ccrgc6ml-: 2)

17.d}olosoa,cslororlolaellcmL.P.P.oo)t@co.o-9"-rccoccri2icrrl6e,r.lcoemoooJQ]ol:
Minimise Z: 3x+4Y

Subjectto x*2Y<8'
3x+2yS12.
-r20' Y20

(cogcdml-:4)

18 alolo8 24 olo@aolgP GolcBJoR cdast' ' 6 -ccrgcd 
o-flltorocem-'

o€}oo)B,'l ello 5 o05ffi orol m- gololooo9lol6"
t21 l--rl Iro-l -18 (a) 'L ;l*YL il:L j]'o-'oa

r. Y aolos ojlel a'ene1^ildlaolo'

abc
a'r2x b+2Y c*22

-\yz
: 0 o6cm- o<argil otlaetle'

(ccrgc<6ml-:5x6=30)

(ccrgcdcnl-:2)

occdl6looflorP a<o]

(ccrgc6au-:4)

(ccrgcttml-:2)

(ccrgctdcru-:4)

(cogcttcru-:3)

19. (a)

(b)

Il-l 2f l-2 o 1l
A:l o 2-3 l.u:l e2 -3 lo'rocoPoa

; -, 4l- L o 1 -2.1
(i) B : A-l "9cm-otoPiloloo3a''
(ii) A-l g",_tcorcull2i o)coe oa,cslooiloloo3cm coojlo m)oolc6iJ6'Bglos

.l o'l oocoo a,efeSjl 5l ao;a'

x-y+22-l
2y -32: I
3x-2Y*42:2

ZO. (a) f(x): cos(x2).,6cmroiao1a,erdlcngru-onoo-oeo6 "6cm-oolgiloieop'' 
(ccrgc6ou-: 2)

(b) (i) y: 
"acos-t-r,-1 

<-ts 1 <mgor.f,*:ffi}ogcm-errogiloilaola''(cagc6: l)

(ii) (t -12) # '#- a2v=o"61cm-ororg[lo'ilao3a''

901S 9
P.T.O.
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21.

(b) J

(c) I

22. (a) tf ?: :i * :i * :Q. B: 1 * zi - zt

(i) Find?+Ban<l?-8.

(ii) Find a unit vector perpendicular to both ? * B and ? - B'

uate the following :

I sin rnt dt.
J

(Sco1e

(Scores

(Scores

(Scores

(Scores

(Score

(Score

(Scores

(Scores

(Score

(Scores

(Score

(Score

(Score

1)

3)

2)

Consider the points A(1,2,7),8 (2,6, 3), C(3, 10, -i).
--+ --) '\. \ ?n d'r \"\ o \\ \,. q .

(i) Find AB, BC

(ii) Prove that A, B, C are collinear points.

Find the angle between the lines

x-2 v-l z+3 -x+2 y-4 z-5
2 5 --3 .rru -l 8 4

Find the shortest distance between the pair of lines

?: (t + zi +:t) + 
^.(? 

-:i + zQ)

?: (+t + sf + ot) + r, (zi +:i + t)

2') 
.

2)

1)

1)

23. (a)

"/ (b)

,/ iul

2)

2.+. (a) The probability distribution of a random variable is given by P(-r). What is IP(x) ?

4)

1)

The

(i) Find k
(ii) Find P(x > 3)

(ii| FindP(-3<x<4)
(iv) Find P(x < - 3)

function f a random variablefollowins is a itv distribution oIa

x -5 -4 -3 a -1 0 1 2 J 4 5

P(x) k 2k 3k 4k sk 7k 8k 9k 10k 1lk tzk
2)

1)

1)

1)

9018 10
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21 . d ]or os o6cs]6'yo1o1 oo3cmor a,oneg"-ildl aola, :

((a) J . sin nr-r dr.

(c) I

(ccrgc<O: 1)

(cogc6ru-: 3)

x dr:
(x't l) (x + 2)

(cqBcdau-:2)

r  Asn22. (a) ;i :3i +2j +2k.1; : i -r2j -zk<argeo)ccf,

(i) ?+B;?-BeorollosoileracemSo. (cqpc6ou':2)

(ii) ? + B @)-@olo i B ao"d6'rlo Ero6rlJocaejl oro3ffn ol]6rrflB ooi€6
a,enegildlaolo,. (cqpc<0m-r':2)

A(1,2. 7). B (2, 6, 3), C(3, 10, -1) "OCrA 
enLlcnlasrod 

"to1u:orn1oo3a,.
--) --)(i) AB, BC eor arcorJor. (cagcd

(ii) A, B, C 
"6crrflenilcngaood 

aco orocojlellg<o.lcoaDcm"otol$laordo;a.
(ccrgcd

x-2 _y-7 _z+3 x-t2 _y-4 _z-5
2 5 _3 _l A + "6cnfl crr(06,06 ormlerggg c6,c6na

ongoio,cem3a,. (ccrgc6ou-

? : (i + zj +3t) " i (t -:f +zQ)

?: (+i + s| + ot) + r'(zi +:] + t)
"61crrfl 

oroa,<.rd rolmler;gg o4$or;" eJoaoro (0lO6ero aro6lTeomlar. (copcdml-

P(x) o6;cm<o'r- ao} ocoEcroo corolaoarLlelooA cr"rceuenilel8l cr-t crutsleug"saoE

orgoeme,loE IP(x) ogffocflrl" ? (cagcd

cDc oe oecs3oroiloloo3cm "r$e, oo3 oc oEar-:o cor o'lorenil pl eioE cr.rceu enil eil 
6il

onl mridl eru J]"si cr8 an9 o emeJl o8

(b)

(a)

(b)

1)

1)

2)

4)

1)

(i) k corgos oiler ogcrol-?

(ii) P(:r > 3) ofler o,eneg.'ildleoSa,.

(iii) P(-3 < x<4) ojler a,eem3a.

(iv) P(x < - 3) a,crn;o.

(ccpcdau"
(cqpcd
(ccrgc6

(copcd

2)

1)

1)

1)

x -5 -4 -J
1 -1 0 I 2 J 4 5

P(x) k 2k 3k 4k 5k 7k 8k 9k r0k 11k r2k

9018 11


