
( Code No. 7018 J 

[ For Scheme-I Candidates on fr) 

( Second Year - March 2015 ) Time : 2 v~ Hours 
Cool-off time: 15 Minutes 

Part- III 

MATHEMATICS (SCIENCE) 

Maximum : 80 Scores 

General lllstructio11s to Ca11diilates: 

• There is a 'cool-off time' of 15 minutes in addition to the writing time of 212 hrs. 

• You are not allowed to write your answers nor to discuss anything with others 
during the 'cool-off time'. 

• Use the 'cool-off time' to get familiar with questions and to plan your answers. 

• Read 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. 

• Electronic devices except non-programmable calculators are not allowed in the 
Examination Hall. 
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1 P.T.O. 



I. (a) Choose the correct statement related to the matrices A= [ ~ ~ ] and B = [ ~ ~ J 

2. 

(i) A3 =A, 8 3 :t: B 

(ii) A-' :t: A. B3 = B 

(iii) A3 =A,B3=B 

(iv) A3 :t:A.B3 :t:B 

(b) If M = [ ~ ; J then verify the equation M2 - l 0 M + 11 12 = 0. 

(c) Inverse of the matrix [ ~ 1 2 ] 
l 1 

0 2 

x x3 

Prove that y y> = (x + y + z) (x - y) (y - z) (z - x) 

I z z3 

OR 

l ! 2! 3! 

Prove that 2! 
..,, 
.) . 4! =4! 

"I .) . 4! 5! 

(Score: 1) 

(Scores: 2) 

(Scores: 3) 

(Scores: 3) 

(Scores: 3) 

3. Solve the system of Linear equations 

x+2y+z= 8 

2.r + y- z = 1 

x-y+z=2 (Scores: 3) 

4. (a) What is the minimum number of ordered pairs to form a non-zero reflexive 
relation on a set of n elements '? (Score : 1) 

(b) On the set IR ofreal numbers, Sis a relation defined as 

S = {(x, y) Ix E IR, y E IR, x + y = xy}. 

Find a E IR such that 'a' is never the first element of an ordered pair in S. Also 

find b E IR such that 'b' is never the second element of an ordered pair in S. (Scores : 2) 

(c) Consider the function f(x) = ~~::2
4 ; x-:/:. 2. Find a function g(x) on a suitable 

domain such that (got) (x) = x =(fog) (x). (Scores : 2) 
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1. >(a) A ='· [' ·~ ~ J B = [ ~ ~ J aj)CTn°l illOLs1<fhm>Jcfu6)~ m>o6l1.Jmw1.ij cm©1CDJOCDJCIDJ 

2. 

6) ® © 6) GlmIDS J c£l6) 6 cfu. 

(i) A3 =AB3 :t=B 

(iii) A 3 00= A, 8 3 = B 

(ii) A 3 :;t: A. B 3 = B 

(iv) A-'=1AB·':t=B 

(b) M = [. ~ : l IZloLslc:fum) M2 - 1 o M + 11 I) = o nmon m>IZlruo.me\o nJoe.ilc00Jm1J6)0.1onJ 
L .) J -

n.1mlcwoowlc06)Jd:h. ( m)c:.a,:>©cru : 2) 

( C) l ~ : ~ ] n.{j)m1 illOLS1c£hm>16)o'A gQC'l3CliOJr8m)' ,fo06ro6cfu- ( m)c:.a,o<3m) : 3) 

I 0 2 

l! 

2! 
"'! .) . 

y y1 = (x + y + z) (x - y) (y -- z) (z - x) nq)m1J 6)tm~1CDJ1d}6)6cfu. 

z z3 

cm6>eim.larn 
5\) 

2! ., ! 
.) . 

3! 4! = 4! aj)m1J 6)®~1CDJlc06)d<B), 

4! 51 

3. x+2y+z=8 
2x+y-z=l 
x-y+z=2 
n.{j)mJ'l e.i1m1wm g'Q(]cfuJn91mJcmm6)s m>l~o ml@<mo©6roo @!l.lcg>Jcm. 

4. (a) n aroocn6?3l3~6~ 63(1)6 ({)6m((llID1@3 (f()~ffi.,\ill~pcmm 63©J oln.O~<fhm>iru ol<Be.tn91C'l3 
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ml©qj!l.llc06)ocro nfBRruJo .!>JJ@J6?3l31w® n©L® Lcfu!2l Cli~o<W1.mu3 CliOJ6roo '? ( cruc:.a,o© : 1) 

(b) IR o.4)m1 <li©6U°JCDJ m>o6U.,\d.h~;J6)S ({)6rocm'ID1ro3 

S = : (:r, y) I x E IR, y E IR, x + y = xy: 

(c) 

n(l)mJ 0lcge.in9::1<13 ml©qj!l.11~1~6~· 

nfi36>®0@J lcfulZl a~o<Wlwle.130 63m101Zl6><mt'> CTIDo(J)IZlOQJO® n.1~:pcmm 63@J a E IR 
cfu6)6ra cmm J c£h. ClID cm J C&nJ06)e.t nfB 6>cmom 6 Lcful2l cg ~o<Wlwle_q o a>Graol2l6> cmm 

®Oocn000Jocm n.1~p((ffij) 63©J b E IR cfh6>Gracm'IDJcfh. 

, 3x + 4 " 
f(x) = ~; x =F 2 o{j)m1 n.Do(f)oqjcm n.1@1cn6m1cOOJcfh. 

.\ ~ 

(got) (x) = x = (fog) (x) ~OJ6® rulw<mm103 aromJC&CDJO@<ljlZlO<Il> 63@6 1Zl6J'TU)e.tmm>1ro3 

g(x) n(l)m1 nooffin91cm cm6>6racm'IDJcfu. ( cruc:.a,:><3m> : 2) 

3 P.T.O. 



5. (a) What is the value ofsin-1 (sin 160°) '? 

(b) 

(i) ] 60° 

(ii) 70° 

(iii) -20° 

(iv) 20° 

1 1 31 
Prove that ? tan-1 - + tan- 1 - = tan- 1 -

- 2 7 17 

6. (a) Find a and b if the function 

{

smx -2 ::;;x < 0 

t(x) = a ~ 2x 0 ~ x :::;; I 

b+x I <x::;2 

(Score : 1) 

(Scores : 3) 

is a continuous function on [-2, 2] (Scores : 3) 

(b) How many of the functions f(x) = Ix j, g(x) = Ix 12 and h(x) = Ix 13 are not 

differentiable at x = 0 '? 

(i) 0 

(ii) 1 

(iii) 2 

(iv) 3 

7. Find~ if 

(a) x3 + 2x2y + 3xy2 + 4y3 = 5 

(b) x = 2 cos30, y = 2 sin3e 

(c) y = sin-1 (2x..[l~2); -1 s; x::;; l 

8. (a) Which of the following functions is always increasing? 

(i) x +sin 2x 
(ii) x - sin 2.x 
(iii) 2x + sin 3x 

(iv) 2x - sin x 

(Score: 1) 

(Scores: 2) 

(Scores: 2) 

(Scores: 2) 

(Score : l) 

(b) The radius of a cylinder increases at a rate of l cm/s and its height decreases at a 
rate of 1 cm/s. Find the rate of change of its volume when the radius is 5 cm and 
the height is 15 cm. (Scores : 2) 

If the volume should not change even when the radius and height arc changed, 
what is the relation bet~een the radius and height? (Score : 1) 

(c) Write the equation of tangent at (1, I) on the curve 2x1 + 3y2 = 5 (Scores: 2) 
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5. (a) sin-1 (sin 160°) rn1eJ6lWL® '? 

(i) 160° (ii) 70° 

(iii) --20° (iv) 20° ( crucdbo© : 1) 

(b) 
l 1 31 

2 tan 1 2 + tan- 1 7 = tan- 1 17 n(i)cm6 @cm~1w1<00Jan. ( m)cdbo©cru : 3) 

rx -2::; x < 0 
x 

6. (a) f(x) = ?• o::;x::; 1 a.~· 

b+x l<x::;2 

nIDcm n.0owat:io3 [-2, 2]-ro3 dh6113s1mmu ~w::>m8 a, b n(j)cm1rnC0>66lS rnleJ 

dh:l5Tl)Jdh. ( crucdbo©m) : 3) 

(b) t(x) = Jxl, g(x) = Jxl2, h(x) = ixJ3 omcmi n.0owat:imJan~lm8 n©L®6>m>6™o x = 0 

nfilaTI mflm J rn1m8 CUJ1n.0oo3n9:::!.,\ ffiiu8 cm1~pcmmcm::>m> '? 

(i) 0 (ii) 1 

(iii) 2 (iv) 3 ( crucdbom : 1) 

7. ~C>G©ocmlmJo ~ c£h06TDJdh. 

(a) x-' + 2x2y + 3xy2 + 4y3 = 5 

(b) x = 2 cos30, y = 2 sin30 

(c) y=sin-1 (2.\~·2) ;-1::;x::;1 

(m)ccfbo©cro : 2) 

( m)cdbo©cru : 2) 

( m)c:dbo©cru : 2) 

8. (a) cmonlaJfilJ n0own9:::!mJan~lm8 n(j)Cll<;l:JOY'Jo IDJCT3Lc£h 1cru16ID3' ~m><ID nmcmom> "? 
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(i) x + sin 2x (ii) x - sin 2x 

(iii) 2x +sin 3x (iv) 2x- sin x ( crucdb::>© : 1) 

(b) 63(()J cru1PJ1611So16>o'A ~mo I cm/s mlmt001m8 <fhlSJdhWJo ~m>roo l crn/s mlmt001ro3 

ca, 6 om> J cfh CDJ 6 o 6l !lJ <g> 6 cm 6. 

<lJTQJ rn o 5 cm, ~ CDJ «> o I 5 cm nID cm cru Ill CDJ <mm @2'D cru1e.i16m016> o'A rn J on'J cm o 

i:zioo;scmcml@oR mlrnc00 c£h6mcOOOt00Jdh. ( m)cdb::>©cru : 2) 

CTllg)©CllJo ~CDJCOCllJo 121ogo CllC06CTnJ6>611Sffh le.iJo crule.i1611So1@~ Cll.,\OnJ@o 121ogo 
rn<Z>o cmlailw t00oo3Glrn611Sl amcml@o'A ~ airnJ o !QCilJ©CllJ o an~le.iJ filJ 6l1Jmwo 

an06TDJcfh. (crucdb::>© : t) 

(c) 2x2 + 3y2 = 5 o.Q)tm CllldhCIDIDlm (1, I) nmcm 6llJ1<BJCll1eJ6~ 6)(ID0SJCll«> (s::>®s;ioRJ 

CDJJ6>S crufllrnO<lh.,'io n(i)WJ®Jdh. (m)cdbo©cru : 2) 

5 P.T.O. 



9. Integrate the following : 

(a) 
x-1 
x+l 

(b) 
sm x 

sin (x- a) 

(c) 
'13-2x-x2 

l 

10. (a) What is the value of J x(l - X)lJ dY '? 

() 

(i) 10 

(ii) 11 

(iii) 90 

(iv) 110 

(b) Find J (2x + 3) dx as the limit of a sum. 

() 

l 1. Consider the functions : 

f(x) = lxl - l and g(x) = 1 - Ix) 
(a) Sketch their graphs and shade the closed region between them. 

(b) Find the area of their shaded region. 

(Score : l) 

(Scores: 2) 

(Scores: 3) 

(Score: 1) 

(Scores: 3) 

(Scores: 2) 

(Scor·es : 2) 

12. (a) Consider the family of all circles having their centre at the point ( 1, 2). Write the 

equation of the family. {Score: 1) 

Write the corresponding differential equation. (Score : 1) 

(b) Write the integrating factor of the difierential equation 

~ . 'IT 
cos x d _ + y = sm x ; 0 :; x < 7 

x -
(Scores: 2) 
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9. !LlJ,OJ6)5 6)cfh05J,<mID1aJ,~OJ m~aung 6)!l..J~2,cfh : 

(a) 

(b) 

(c) 

x-1 
x+I 

sin x 
sin (x - a) 

\}" ') ,. ,-2 .)-~. -. 

I 

JO. (a} r·x(l-x)9 dY-6)~ O.fl86>Wl® '? 
•' 
0 

( i) JO 

(iii) 90 

I 

(ii) 11 

(i\:t I I 0 ·-

(b) J (2Y + 3) dY n{j)CTn@ @©J, ®6dhWJ,6>5 81!2l1g CID~W1 dh6>611S©m">Jdh. ( crucc&..::>atcru : 3) 

() 

11. f(x) = Ix I - 1, g(x) = 1 - [ x I off.)CTn1 n0ou'5o'l1m6ce,u0 oJf01({)6ffi1cS6)2,cfh. 

(b) 

7018 

( crucc&..::>©cru : 2) 

( crucc&..::>©cru : 2) 

( crucc&..::>S : 1) 

Qy . n v 

COS X dx + y = S111 X ; 0 S X < l off.)CTn <W1nOOCT3o'l1jro8 macfhJo'l::16)~ m~ac<ng16lID 

7 

( crucc&..::>©cru : 2) 

P.T.O. 



13. (a) If a, b, c, d respectively are the position vectors representing the vertices A, B, C, 

- -
D of a parallelogram, then write d in tcm1s of a, b and c. (Score: 1) 

-/\ /\/\ /\/\I\ 

(b) Find the projection vector ofb = i + 2j + k along the vector a= 2 i + j + 2k. (Scores : 2) 

-
Also w1ite b as the sum of a vector along a and a vector perpendicular to a. (Score : 1) 

/\ I\ /\ /\ /\ 

( c) Find the area of a parallelogram for which the vectors 2 i + j and 3 i + j + 4k are 

adjacent sides. (Scores : 2) 

OR 

(a) Write the magnitude of a vector a in terms of dot product. (Score: 1) 

- - -
(b) If a, b and a + b are unit vectors, then prove that the angle between a and b is 

27t -. 
3 (Scores: 2) 

I\ /\ /\ I\ /\ /\ 

( c) If 2 i + j - 3k and mi + 3 j - k are perpendicular to each other, then find m. (Score : 1) 

Also find the area of the rectangle having these two vectors as sides. (Scores: 2) 

14. (a) Write the Cartesian equation of the straight line through the point (1, 2, 3) and 
/\ /\ /\ 

along the vector 3 i + j + 2k. (Score: 1) 

(b) Write a general point on this straight line. (Score: 1) 

(c) Find the point of intersection of this straight line with the plane 2x + 3y-z + 2 = 0. 

( d) Find the distance from ( 1, 2, 3) to the plane 2x + 3y - z + 2 = 0. 

15. Consider the linear inequalities 

2x + 3y ~ 6, 2x + y ~ 4, x ?'. 0, y 2 0. 

(a) Mark the feasible region. 

(b) Maximise the function z = 4x +Sy subject to the given constraints. 
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(Scores: 2) 

(Score : 1) 

(Scores: 2) 

(Scores: 2) 



- -
13. (a) a. b, ,~; d n.Q)cmlru m>l.00Lc6>12lo 63©6 ffi)012l::>mnro1ca,o A, B, C, D-QJJ66>S 

--
Ull,rodl:16lIB~66)5 6)nJo(T\)1dl:1cm 6)0J~(')Jcfu~o6)1iffien1<03 a, b, c nfilCTT>1ru ~ruawo(f)l~ 

-
d nfil':96(l})6ca,. (cruc.a:.o© : 1) 

I\ /\ /\ - /\ /\ /\ 

(b) a = 2 i + j + 2k aj)(li) 6)QJ~016>~ s1uow1<03 b = i + 2 j + k aj)ffi) 6)QJ~01@~ 

(c) 

6>LnJOS<lcM:1® 6>0J~<3 c6>06mJ,cfu. ( crucclbo©m) : 2) 

c6Jl506)(l}) a W66>5 B1®m>1e.J6~(l})6o a @cf.}6) e.Jo6llll2lOW<ID612lOW ©6ra6 6)<1.1~06<0>§6@5 

-
®6c6JWOm>1 b n4)\P6®6c6>. 

/\ /\ /\ /\ /\ 

2 i + j' 3 i + j + 4k n4)<Tn, 6)0J~(')6cfu<J3 (T\)12)°lnJ 

<T\)0!2lOC®a>lcfucmm16>afl ru1rrU<ID"l©6YJo c6J06m6c6>. 

~Q~m.larn 

(m)c:.a:.o©: 1) 

ruuo~~om>l rua>6cm 63©6 

~ :lUc:clbo©m) : 2) 

(a) a nQ)cm 63©6 6>ru~o1G>~ 12l::>cm1gc\lM GC\.llO~ 6>LnJO(U)tfu'g ~nJe&cb>o(f)l~ nfil!P6®Jcfu. 

( m)c:.a.::>@ : 1) 

- -
(b) a, b, a + b nij)cmlru . m>26mlg 6)(')J~06cfu~06>ITT>Efu1<03 a, b ng)cmlruco)cf.}6)15m>l6>e.J 

/\ /\ /\ /\ /\ /\ 

( c) 2 i + j - 3k. mi + 3 j - k nq)cmlru nJa>rrUnJ©o e.Jo6Tll6lIB~om>oco3 m-6>~ rule.i .&:>61Tl6dh. 

( m)c:cfu::>m : 1) 

@'!l ©6ra6 G>ru~o;itEn<.13 ruuo6ID3~pm> !Ll®&rocmml@~ ru1cru(l})"ld.6™o <fhC>Gml.&. 

< cruc:clb::><t>m) : 2) 

/\ /\ /\ 

14. (a) (1. 2, 3) o.rocm 6l1..11<B60J1e.ii6>s db5cm6 GoJOdb6cm«n;so 3i + j + 2k aj)cm 6JOJ~016>~ 

s1Ulleo>1e.i;i~®61Zloeo> Glro6l.Jm>J6>5 dboma3dl:1c\® @GldbJ<il:.1® nfilW6®JtEn. ( m)c:.a.o© : 1) 

(b) @'!l Gl<?l6l.Jm>l@8..1 63©6 6loJ0(0)& 611.flCT36 nij)\PJ,CIDJ,.&. ( m)c:ca.o© : 1) 

( c) @in e&airu 2x + 3y- z + 2 = 0 n-O)cm (l})8..1<1.12,11l0©>1 (T\)o(f)!2l1cf.}6);icm 6Tlfl<B6 .&OITT>6.&. 

( rrUG&o@m) : 2) 

(d) ( 1, 2, 3) ng)cm mflm;irulcoS mlcm&o 2x + 3y- z + 2 = 0 o_J)cm CIDe.icmmlcg~JcnJcf.}6)6~ 

®3cfue.Jo .&om>;ic&. ( cruc:ca.::>@ : 1) 

15. 2x + 3y ~ 6, 2.-r + y ~ 4, x ~ 0, y ~ 0 n(j)cm"I @m"l.a.Jo~1g1ca,<J3 o.J©1(J)m>1cf.}6)6cfh. 

(a) @rucl>cf.}6)m6 e&m>OS<J.,\12lOm> n0"1(T\)16llJ1<J5 o"lm1w6118 ffil35m>0~6>~5~ mYID),.&. 
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( m)cca.::>©cru : 2) 

(b) cmcm13~~ m16Tllmwm.a.CJ3c00' ruloiwm>fllom>l z = 4x +Sy o.Q)cm n0o<i5dl:1@m 

11l0cfu(T\)1@@12lcru 6)!1JC9,>6cfu. ( cruc&::>mcro : 2) 

9 P.T.O. 



I 6 In a factory, there are tvvo machines A and B producing toys. They~·respectively 
produce 60 and 80 units in one hour. A can run a maximum of 10 hours and B a 

maximum of 7 hours a day. The cost of their running per hour respectively amounts to 

2,000 and 2.500 rupees. The total duration of \Vorking these machines cannot exceed 

12 hours a day .. If the total cost cannot exceed < 25,000 per day and the total daily 

production is at least 800 units, then formulate the problem mathematically. (Scores : 2) 

17. {a) For two independent events A and B, which of the following pair of events need 

not be independent '? 

i8. 

7018 

(i) A'. B' 

(ii) A,B' 

(iii) A', B 

(iv) A-B, B-A (Score: 1) 

(b) If P(A) = 0.6, P(B) = 0.7 and P(A u B) = 0.9, then find r(~) and P(!). (Scores: 3) 

[x= 
-~-· 

1 2 " 4 5 .) 

P(X=) 
l ] I 1 - - - - p 2 4 8 16 

The probability distribution of a random variable X taking values I, 2, 3, 4, 5 is given 

(a) Find the value of P (Score : I) 

(b) Find the mean of X (Score : 1) 

(c) Find the variance ofX (Scores: 2) 
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16. cfu§1~Y361313~661150c06>6cm 63©6 n..eo~o1w1m3 IZl6m1cOOl01m3 m>LDOLrlh!llo 60-~o 80-Z!o 

m>~6rn1:;:?6cfu~661150<Bt>")OO.l6cm 061156 @0n'l1"lm6cfhu5 A-w20 B-m>6o ~~. g;Qrua:m>oa:room)6o 

63m~ slrucruo m>LDOldM:lo l 0-~o 7-~o lll6Tl11t002mrn6><ll CnJrumcmml~c0000. @QJC!ll66'JS 

LnJClJ'8'.m"lm@aj8JoJ lll6mlt00l0l<TI3 cn>l.OOLclhlllo 2,000 ©lnJ©>6o 2.500 <llln.l©>Jr1l06111. 63<llJ, 

Bl OJ cru a 2)2 ru en> 6 6) S 6> l2l o ®ID o L nJ (1J~ ®ml cru l2l m> o 12 12l 6m1cOO~o1 <?58 cfh ru1CQ>(()6 cm. CITTQ) 6> cfh 

LnJOJcZll'm)ffi@ajP_JoJ LnJ®1B1mo 25.000 (()lo.Jm>1m3 clho.flm>o@®m>6o B1moLnJ<m1m>;iruJ 

~m3?,jOBffio 800 ©>l6m1gJcfh@~fm18.lJo CITTQ)cfh6on..J1wru6o fil'!> LnJCJ5ITT@®ID (J)6m1®nJ@l2lOm>1 

C&n.COc8JJ6GeJQ 6)~cpf6rlh. (aUG.a.o@m) : 2) 

17. (ft') A. B n{j)CITT10J g;Qo3cw1@~o3cwc1f mruoR6c6>~06)6TI)f.m1m8 ®O@!P 6)cfu0SJmIID e&~ocw1-

18 
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clh~1<?58 @o3CW161~o3CWoR v @OJoR6c:f3,~00JOo3 CTUOrID.,\CIDCilJ1C~j0©1IDCli®®? 

(i) -A', B' (i1) A, B' 

(iii) A', B (iv) A- B, B - A (mlGr&::>© : 1) 

(b) P(A) = 0.6. P(B) = 0.7, P(A u B) = 0.9 n4)cm16tll36>mm>owom3 P(A/B), P(B/A) 

X= 1 2 '"' 4 5 _) 

P(X =) 
1 1 1 1 - - - - p ') 4 8 16 

i 

1, 2, 3, 4, 5 nQ)cm"l ru18Jcfh6>~5J,cOOJ,cm 0ocmcwo a:ru©.,\GUJ<.13 X-@~ GViJ06Tl.16Tl.11Q.Jlg1 
cw1cruLs1611J.,\ln'l::1® nJ~1clhm>1m3 mmnl~J ~. 

(a) P-m>J,6>5 C"'.Jle.i cfu06m6<lli· 

(b) X-6>~ 12l"l® clh06m6c6>. 

(c) X-6>~ a:ru©~o3rn) cfh06mJ&n. 

11 

( mlGr6>0~ ! 1) 

( mlCctb3© : 1) 

( crua.a.o©m) : 2) 


