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March 2014 
5018 

(}:or Scheme I Candidates OntY) 

Second Year Higher Secondary Examination 
Part- Ill 

MATHEMATICS (SCIENCE) 
Maximum : 80 Scores 

Genera/Instructions to Candidates : 

Time : 2% Hours 
Cool off time : 15 Minutes 

• There is a 'cool off time' of 15 minutes in addition to the writing time of 
2% 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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~e.J<&l~:::>6'l"T5lc:fu ~oJc&,ro61Tlru2,o oJroic:£M1oon:::>§lam ~oJ<&m>:JCJ5ldt())6 ru:::>ro oJ:::>GJ ~· 
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SCORES 

1. Consider the matrices 

A _l 1 -2J I a b] -l-1 3 and B = I . 
L C d 

If AB ~ l: :J, lind the values 

of a, b, c and d. (3) 

2. a) Let R be the re lation on the set 

INJ of natural numbers given by 

R = { (a, b) : a- b > 2, b > 3 }. 

Choose the correct answer. (1) 

(A) (4, 1) E R 
(C) (8, 7) E: R 

(B) (5, 8) E R 
(D) (10 , 6) E R 

b) If f(x) = 8x3 and g(x) = x 1/3, find 

g(f(x)) al}d r(g(x)) . (2) 

c ) Let * be a binary operation on 
the set Q of rational numbers 

ab 
defined by a* b =- Check 

3' 

whether* is commutative and 
associative ? (2) 

3. Consider a 2 x 2 matrix A = [aij), 

where aij = (i + 2D
2 

. 

2 

a) VI! rite A (2) 

b) Find A+ A' (1) 
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SCORES 

1 . A = j1 - 2] , B = ll a b] om cmi 
l-1 3 c d 

moLS1~cfbcfO oJa>1(f)6ln1c006cfb. 

AB: l: :J ~wo~ a, b, c, d 

om cm1 OJ CW6 @S oJ1 eJ cfbcfO cfb6'1156 nJl s1 
c006cfb. (3) 

2. a) om~m] ffi)o62JJJ(f)6ffio rNl en] 

®mSl~§§ R = {(a, b): a- b > 2, 

b > 3 } om em 6D..HTW o oJ m1 (f) 

6ln1c006cfb. CJOm1cwocw ~®mroo 
6)@ffi6)6mmS6c006cfb. (1) 

(A) (4, 1) E R (B) (5, 8) E R 
(C) (8, 7) E R (D) (1 0, 6) E R 

b) f(x) = 8x3, g(x) = x 113 ffi'@Jcwom] 
g(f(x)), f(g(x)) ommru cfb6'1156nJls1 
c006cfb. (2) 

c) @lrmrruo&JJJ(f)6ffio Q oJlm] 
ab 

a* b = 3 omrm oJlw®m1m] 

m1&<Jd..2ll-eJl~§§ 63ffi6 6)6)6\'lJmo1 
630<;tj~On91 mo61T) *. * cfbm!l~~§RJol 
ffi'@J~6ln8 omcm6o ®?><8cmom5lcgcw8loJ 
ffi'@J~6ln8 omcm3o oJc61<8CJOOu51c006cfb. 

(2) 

3 .. (i + 2j)2 
· alj = 

2 
CG"@W 63ffi6 2 X 2 OJOLS1~ 

A= [aij) nJffi1(/)6ffi1c006cfb. 

a) A om~£>6®6cfb . (2) 

b) A+ A' cfb6fYS6n.J1s1c006cfb. (1) 
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SCORES 

4. a) The principal value of 

cos-1 
[ ~21 ) is __ (1) 

b) Write the function 

t - 1 [cosx-sinx ) an . 0 < x < n 
COS X+SinX ' 

in the simplest form. (3) 

5. Considerthe matrix A ~ [: :J 
a) Show that A2 - ?A- 21 = 0. (2) 

- 1 
, c:nce find A . (2) 

~ .. ;Oive the following system of 

'quations using matrix method. 

··x + 3y = 4 

4x + 5y = 6 (1) 

6. Let 

5018 

-7 A A A -7 A A A 

a = 2 i - j + 2k and q = 6 i + 2 j + 3k · 

a) Find a unit vector in the direction 

(1) 

b) Find the angle between a and b. 
(2) 

SCORES 

4. a) cos-
1 

[ ~ 1) ru16l<VJLn.Jl<il>m51<;tJ«ii 

OJ:)eJ~ ~cfu6ffi)6· (1) 

t - 1 (cosx- sinx) an . 0 < x < n 
COSX+SinX ' 

(3) 

5. A ~ [: : l O@nD 6lffi[~~ nJ~CD 
6m1cOOJ cfu. 

a) A2 - 7 A- 21 = 0 n{j)cm" 6)®~m51 
cOOJcfu. (2) 

b) (ID()®1arn m1rrnJo A.1 cfu6TYS6n.JlS1cOOJcfu. 
(2) 

c) (15):)6)~ 6)cfu85JW®1~~~ ffi)Q)OJ:)cfuj 
OOBcfO 6)Q)L51~ roi®1 ~nJ<8W8(f)lgl 
m1 &BJJ8ffi6mo @.ill~ cfu. 

2x + 3y = 4 

4x + Sy = 6 (1) 

6. a=21-1+2k,b=6T+21+3k 
n{j) rrni 6)0J~06 cfucfO nJ c6l (f) 6m1 cOOJcfu. 

a) a + b n{j)ffi) 6)0Jc6s016)~ B1(f()m51eJJ 
~~ 63ffi6 w~6TT5lR 6)0Jcesm cfu6TYSJn.Jls1 
cOOJcfu. (1) 

b) a b omrrni 6)0Jc6s0JcfucfOc001s 
' 

m.lleJJ~~ {gcfu:)6l1)~0Ju cfu6TY5Jn.JlSl 

cOOJcfu . (2) 



SCORES 

7. a) Find the value of k if the function 
f(x) = kx+ 1 if x ~ "5 

= 3x- 5 if x > 5 
is continuous at x = 5 . (2) 

b) Find~~ if x =a (t- sint), 

y =a (1 +cost). (2} 

c) Verify Rolle's theorem for the 
function f(x) = x2 + 2 in the 

interval [- 2, 2 ]. (2) 

8. Consider the triangle ABC with 

vertices A(1, 1, 1 ), B (1, 2, 3) and 

C(2, 3, 1 ). 

~ ~ 
a) Find AB and AC (2} 

~ ~ 
!·) Find AB x AC (2) 

Hence find the area of the triangle 
ABC. (1} 

9_ Which of the following function 
is increasing for all values of x 

5018 

.,, its domain ? (1} 

(A) sinx (B) logx 

(C) x2 (D) I x I 
b) Fi nd a point on the curve 

y = (x- 2)2 at which the tangent 

is parallel to the chord joining the 

points (2, 0) and (4, 4). (2) 

c) Find the maximum profit that a 
company can make, if the profit 
function is given by 
p(x) = 41 - 24x- 6x2 . (2} 

-4-
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§CORES 

7. a) f(x) = kx+ 1 x ~ 5 
= 3x- 5 , x > 5 

ntDcm o1)6J:ro.'flcm x = 5 am c&6n51 
m ~OJ m) (?3')]) CillJ co'b k Cill 6 61 s oJ1 eJ 

cfu6n56o.J1slcBfil6cfu. (2) 
b) x = a (t - sin t) , y = a ( 1 + cost) 

dy 
ffi'©CillJaffi dx cfrJ6YY56oJls1cBfil6<fr>. (2) 

c) f(x) = x2 + 2 %JCffi o_0613"o.91m" 
[ - 2 , 2 J %) em ~ ~ m o J ef1 am 
Rolle's theorem uoco1CillJ(g6IDJ 
n{j)rrrl w col cg uo:::>u5l c006 cfu. ( 2) 

8. A(1, 1, 1 ), B (1, 2, 3), C(2, 3, 1) 
CJO"J ffi nS1 cfu 6l5T3 §_ J CQ) 63 CO 6 lC7D1 G cfu 0 6m o 
ABC w col (f) 6ID1 cBfil6 cfu. 
~~ 

a) AB, AC ntj)Cffi10J c&6YY56oJls1cBfil6cfu. 

(2) 
~ ~ 

b) AB x AC cfu6n56CLJ1s1cf)€)6cfu. (2) 

c) mm®laffi m1cm6o L®lcgca,o6mo ABC 
Cill661S CLJCOc;8§.o1 c:6:J6f156CLJ1Slc&616cfu. ~1) 

9. a) ®061'-S' 61cfuJS6(()(0)1§6§~ o.gj®" 
n.O 6T3" o.91 m 0 sm" (iffi) ®161 ~ QJ 6ffiD eJ 

C0®1e.J6§.§ n{j)~O X ffiJp ~®Lcful 
cru16T3" ffi'@CQJco) ? (1) 

(A) sinx (B) logx 

(C) x2 (D) I x I 
b) y = (x - 2)2 n{j)\m OJLc&CO®lm" 

nm® 6D.Jlm6ru1aru ro':>4sl c1Jcoc006cm 
cmmuocgco6l.JCQJo6'f"fl (2 , 0), (4 , 4) 
ntj)CTn"l 6TI..flffi6c:%)61§_ c£bJ§1 (8CQ)0~1 
<;t:jlc006CTn OJCO~ (nJQ)J(Il))COQ)OCQ)1 
ruco6cm® ? (2) 

C) 63C06 cfu(n.Jffi1CQ)66lS (gLnJJo..o1 p cL068 

nS:l® p(x) = 41 - 24x- 6x2 ®~cvJonm 
ffi'© c&mJm1c:&6) ~6Tr58c&616ru:xFo 
wrncm CLJCOffiJOJOJI eJJi5610Jl® ? (2} 
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SCORES 

10. a) Jexsec x (1+tanx)dx= 

(A) excosx + C (B) exsecx + C 

(C) extanx + C (D) exsinx + C (1) 

b) Find J sin2x cos 3x dx. (2) 

f dx 
: ) Find 0<+ 1)(x+ 2). (2) 

. The foot of the perpendicu lar drawn 
from origin to a plane is (4,- 2, 5). 

a) How far is the plane from the 
origin? (1) 

b) Find a unit vector perpendicular 
to that plane. {1) 

c) Obtain the equation of the plane 
in general form. (1) 

12. Consider the linear programming 
problem: 

501 8 

Minimize Z = 3x + 9y 

subject to the constraints : 

X+ 3y ~ 60 

X+Y 2:: 10 

}( ~ y 

X 2:: 0, y 2:: 0 . 

a) Draw its feasible region. 

b) Find the vertices of the feasible 

region. (2) 

c) Find the minimum value of Z 

subject to the given constraints. 
(1 ) 

-5-
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10. a) J ex sec x (1 + tan x) dx = 

(A) excosx + C (8) exsecx + C 

"J) j s·ln r.-... ~ x r.f.'~.s .. ·-.. ,,~,, " CY'f::l) J<;'l'.().~~) • ..a ~ "- - •• - '·)" OYJO II :::>cP Jl.::>lt..v\l 16'-'.n. 

r cbc 
C) J ···-~--:;;1--(:-;· ~-:-:::;~; d:'b6n:?t~o...:i1Sid}())J,o9). 

. -r- ~i ;, -r- &"~} ~ 

(i;t(~ 
{··/; 

11. m~eJmS1mzpJ1w'b m1ml6o 63C06 @eJwo;1 
C8 eJ c8'61 2, Ctl ro ~k! eJ o 6'0J COio)16! oJ:)(3 
CY'\J\1(0) {A '"" f) f.:;\ 17'N7<-.CTDU QI .I_J ! .1.:b \. ~ J 1""-~ ~,~ / \Q J~h; . • 

a) g_Q'D ®G.io QJ~eJ 6'0J1mcsoJ!n.ffi mlCT!)Jp 
!..' ? .., ..... ! ~ 

Clfj}l@ ((ffi)cfu6)eJCPJ86!1! . ~ L J! 

b) gQ 'D @ eJ ((5'1(5)1 m" eJ o 611J m J CflJ : ' ro 6 
Cill~Gm1R 6XJJGB~ffi c\Hii!Sc?,0.JlSlo%!6c6;,. 

t1 c:'~' 
~ ' ft 

c) 6JoJ8C6Wl18CQJ ro~oJCoYOJ1eJ6§.§. g:QrD 
@eJ(OIOJ1 SJC\Jl gQC8cmJro.1\ffi cfuEi'rBc?,oJlSl 
-Q.C}) .a... If"'!. .,\ 
()JUtJCQC> . ~ ~ tf 

12. Minimize Z = 3x + 9y 

subject to the constraints : 

X+ 3y ~ 60 

X+y 2:: ·10 

X ~ y 
X 2:: 0 , y 2:: 0 nq) em eJl ml w ffi 

<El<~.JOlCJ)JillioCI)u l0.J(/lSo oJffi1W 

m5!etl-6JJpS:.' . 

a) c\.woco\l6lc~ odl('('SJmjlcm o"lww6J'i0 
()J(0c&6)6c&, , ~3) 

b) oLlicru16DJ1cm oi~1 CQJ6lcm 0:\~f?.lc.fuub 
cfu6115J,CLJ!S1d76)6cfu. (2) 

c) @ m;1 §6 § g m1 CQJ l (!0) 6ffi ool3 cJb c%i 6 
ru1a:wwmomn Z.·6l~ 013Rc>.JJp <±h60 
61610) o5leJ c.Eb61156o_'ils1c%Jd,o9) . f] y 



SCORES 

Consider the following figure: 

a) Find the point of intersection P, 

of the circle x2 + y2 = 32 and the 

line y = x. (2) 

b) Express the area of the shaded 

portion as a sum of two definite 

integrals. (1) 

c) Find the area of the shaded 

portion. (3) 

14. Consider the differential equation 

d2y 
-. -2 +y=O. 
dx 

5018 

a) Write its order and degree. (1) 

b) Verify that y = acosx + bsinx, 

where a, be R is a solution of 

the given differential equation . (2) 

-6-
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SCORES 

13. ®06>1.9 6lc£hOS~0'®1ffi1cOO~<Tn -!l.flL®o 
o.J ffi1 (J) 611)) cOO~ c£h. 

a) x2 + y2 = 32 o.mrm Cl.l,)COYO)o_go y = x 

o.mrm <Effi6l.ICQJ~o cfh~§1C1l~§6rm P 

o.mrm 6D.J1m~ c£h6TIS~n.J1Slc006cfh. (2) 

b) <Ecrl1WCWu 6l..QJ~§6~~ @0(J)0'fm16l~ 
ru1cwl&~o (()6'f'§ 6lcwo.n1rr518 gQ~ 
l (J)Clffim5l6l~ ®~ cfu CQJO CQ)1 %) 1.96 ®6 cfu. 

(1) 
c) <&crl1wruJ 6>~~ cso(J)0'fm16l~ o.Jffi<Jj 

· ~o.J cth6TI56n.J1s1c006cfh. (3) 

d2 
14. -{ + Y = 0 ntj)(ffi ru5l o.DOcfOcrl1 jrlffi 

dx 
gQ <Ecfu Jcrl1 em o.J ro1 (J) Gm1 cB£:l6 cfu. 

a) <tmJ®16l~ 63o&cw&, cw1Lw1 o.mrrn1ru 

O{Dl.96®6cfu. (1) 

b) y = acosx + bsinx; a, b E R 

®rm1§6~~ cuJlo.nocfOcrl1jafa gQ<EcfuJ 

cftl6l~ 63(06 6XJl)OeJ~o.9:lffi06)6ffim) 

6l®gl CWlcB£:l~c:fu. (2) 



lllllllllllllll!lllillllllllll 
S CORES 

·1 5. Given the straight lines 

~ A A A 1\ A " 

r = (3i + 2j - 4k) + A( i + 2j + 2k) 

-7 A A A A A 

and r = (5j- 2k) + ~(3 i + 2 j + 6k) 

a) Find the angle between the lines. (2) 

b) Obtain a unit vector 

perpendicular to both the lines. (2) 

c) Form the equation of the line 

perpendicular to the given 

lines and passing through the 

point (1,1,1). 

3 X 
16. a) Evaluate : J-2-

1 
dx. 

2 X + 

. n x dx 
b) Evaluate : [ 1 +sin x . 

17. Consider the differential equation 

X~~ + 2y = X
2

, X :;t 0 . 

(1 ) 

(2) 

(3) 

a) What is its integrating factor ? (1) :' 

b) Obtain its general solution. (2) ~ 
1
:. i 

[: 
r 

5018 -7-

SCORES 

-~ A A A A A A 

15. r = (3i + 2j- 4k) + A.(i + 2j + 2k), 

-7 A A A A A 

r =(5 j-2k)+~(3i+2j+6k) 

%)rrn"l <&ffi@JcfucfO ®rrn1§SGT@. 

a) gQCO <&ffi@Jcfu cJOcm>51 srn51eJJ§.§. 

<&cfu86TD§_OJ cfu6fr5Jo.JlS1c%JJcfu . (2) 

b) cnGT@ <&ffi@Jcfucf0c%JJo eJo6illmocw 

63cn6 cw ~ 6TD1 8 6)(lJ cesm cfu6f!SJ oJ1 s1 

c%JJcfu. (2) 

C) ®rrn1§S§.§. ffi6f!Su <&ffi@Jcfuc/bc%)Jo 

eJo6YlJOl8cw1 (1, 1, 1) O{D(ffi 

mJ1mJoJleJ~61s cfusrrr) <&o_JOcfuJrrn 

<& ffi@JCWJ61S ffi)Ql(lJ8cfujo ~6fr58 

c%J6cfu . (1) 

3 X 
16. a) J-2- 1 

dx 6)~ oJleJ cfu86TDJcfu. (2) 
2 X + 

rr x dx 
b) f 1 +sin x 61~ oJleJ cfu86ffiJcfu. (3) 

0 

dy 2 
17. X dx + 2y =X , X :;t 0 n{D(ffi ru5ln.OO 

ffi>~jafO gQ<&cfujld1® o_jffi1(f)6ffi1c%JJcfu. 

a) arro®161~ [Q~<&L(f)R16T3 nnocesm 

O{j) ()'ID861T) ? 

b) mm®16)~ g)6ffi0aro 6)ffi)8eJ~~ffi> 

cfu6f!SJ o.Jl Sl c%J6 c6J. 

(1) 

(2) 



SCORES 

18. a) If A and 8 are two events such 

that P(A) = 0.8, P(8) = 0.5 and 

P(8/A) = 0.4, then find P(A/8). (2) 

5018 

b) Find the mean and variance of 

the number obtained on a throw 

of an unbiased die. (3) 

OR 

a) Two events E and F are such 

that P(E) = 0.6, P(F) = 0.2 and 

P(EuF) = 0.68. Are.E and F 

independent ? (2) 

b) A die is thrown 6 times. If 

'getting an odd number' is a 

success, what is the probability 

of getting? 

i) 5 successes ? 

ii) at least 5 successes ? 

iii) at most 5 successes? (3) 

-8-
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SCORES 

18. a) P(A) = 0.8, P(8) = 0.5, 

P(8/ A) = 0.4 ffi'©CW C06li56 

g;Q OJ <1~f ffi)u @'@ 6Tl)u A J 8 \.@ 00,1 cn1J 

P(A/8) ~6ll56n.Jls1c:006~ · (2) 

b) 63C06 am>6'ffb6D.J CWJm5' cW 6l6XW 63C06 

l ()JJOJ (1() jO %)016Wfl))Jcn1J cfu)~ (ffi 

·mmJo16l~ mim6o <EOJco1cwcmrru6o 

~61156n.JlSlc:006~· (3) 

OR 

a) P(E) = 0.6, P(F) = 0.2 , 

P ( E u F) = 0 . 6 8 m-© cw co 6ll5u 

g;QOJ\@~§J6TD E, F. Ecw6o F ~o 

~~~? (2) 

b) 63ffi6 6)6)(U) 6LnJJOJC!lljo I.@Ol6Wfl))6· 

'638 rruo6lJj ~1§6~' c.@cmmr 
rructh'crum5' m-©m51 "@56 (()n)Jcn't> 

i) 5 rructh'rrum5'. 

i i) .!lJ6 C06 6m3l cw® 5 rructh'rrum5'. 

iii) nJ (OQ)~OJW1 5 ffi)~uffi)ffi)u 

Offi cm1 OJ eus1 c:006 OJ~ m6 §§ 
<ELnJ0611J6D..lleJ1R11.@mnJ6TD? 

(3) 
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