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Part- III 

MATHEMArriCS (SCIENCE) 

Maxim urn : 80 Scores 
Time : 2 'i2 Hours 

Cool off time: 15 Minutes 

General Instructio-ns to Candidates: 

e There is a 'Cool off time' of 15 minutes in addition to the writing time of 2~1z hrs. 

e You are neither allowed to write 'your answers nor to discuss anything with 
others during the 'cool off time'. 

e L se the 'cool off time' to get familiar with questions and to plan your answers. 

e Read the questions carefully before answering. 

• ~-\11 questions are compulsory and only internal choice is allowed. 

e \Yhen you select a question, all the sub-questions must be answered from the 
same question itself. 

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

e Malayalam version of the questions is also provided. 

• Give equations whetever necessary. 

e Electronic devices except nonprogrammable calculators are not allowed in the 
Examination Hall. 

m1 & 18 '3 CRI61ll3 dO: 

K-50 

e m1&c;1nsJs (Tl)QlCQJ(]'®1m nJ606)Ql 15 Ql1m18 'r£t.J~cl6 638ruJ 6)6)So' ~6TYS8m5lm1c£76)6o. ~'D 

(Tl)QlCQJcm) Cll.!2.18B~6ID3cf6c£76)" ~(]'®ffio ntj)(j'6@8Cllffi8, m86~Cl.lffi6Ql8m5l ffi'@CIOCQJ o..flm1QlCQJo 

ffiS(]'®8<8ffi8 nJ8S1§!,. 

8 ~ (]'®ffi 6ID3 cl6 nti) \j' 6@ 6 cm®1 m Ql6m] Cll.!2.1 8B~6ID3cf6 1~@:J(3D8nJ6COC1J o ru Jm51 c£76)6'1Tlo. 

8 nti) ~p f6.!2.1 JB~6ID3cl6c£76) 60 ~ (]'®ffio nti) 'f 6 @6'1Tlo. 

8 63 ffi 6 Cll.!2.1 8 B ~ <:J ffiJ CO . ~ (]'® ffi 6) Q) \j' 6@ 8 cfO 6)@ ffi 6) 6l1m)) S 6 (lJ(O) 6 r£h ':?J6Jlmj) Jam ~ nJ ell .!2.1 J B ~ 6ID3 m o 

(ll'(()cg@ Cll.!2.1 JB~ ffimJ m1 am m1 mi' @6)(ffi 6)@ffi6)6Y1JYO')S2, Cllcfr6) 6n5 @061'Tl. 

• r£t.J 6'ITl c£76)" ce:, ~3 eJ 6 r£t.J cl6 , ..211L (Q) 6ID3 cl6 , L c.o o o_0 6 r£t.J cl6 , ntD cm1 ru ~ (]'® m cg nJ <;tJ o1 am(]'® 6) em 
~ 6115 o m5l m1 cfr6) 6'ITl o. 

O @'@ ru C/0 ~Ql~ cruo eJ (5:115) (T1) Ql ru o r£t.J ~6GB cl6 6)r£t.JJ s 2,c£76) 6Tno. 

0 Cll.!2.1 0 B ~6GB cJ6 Ql eJ CQJJ§_(Q'(0)1 e.i6o mamr£t.J 1 m51§6~. 

• cg L nJ o L Cf) o Ql6 r£t.J cl6 6) .!2.1 <ID o m o r£t.J o (]'® r£t.J o am cfr6) 6 cg e.~ R o 6 r£t.J cl6 63 <.J16) ce:, ('Q) 6 ~ 63 m 6 

gQ e.JcfuC8 LSJ611i1cfu' ~nJ r£hffi6'1Tl0J6o nJ ml dh'l:1JnDJg\ am ~nJ cg CQJJ (!)1 cfr6) 6 ru ocro nJ os1~. 

1 (P.T.O.) 
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1. Let U = {1, 2, 3. 4, iS. 6. 7. 8, 9}, 

A= {1, 2, 4, 7} and B = p, 3, 5, 7}. 

a) Find AUB. (1) 

b) Find A', B' and hence show that 

(AU B)'= A' (IB'-

c) The power set P( AU B) has 

....... elements. 

2. a) Let A={7,8} and B={5,4,2}. 

(3) 

(1) 

Find Ax B. (1) 

b) Determine the domain and 

range of the relation R defined 

by R={(x, y): y=x+1, 

X E {0, 1, 2, 3, 4, 5}}. (2) 

3. Draw the graph of the function 

{ (X) = lxl + 1, X E R . 

4. a) Prove that 

Sin 5x + Sin 3x fT1 
4 = 1.an x 

Cos 5x + Cos 3x 

b) Prove that 

3Sin TC Sec!!.- 4Sin ~TC Cot TC = 1 
6 3 6 4 . 

5. Prove that 

K-50 

( TC l 
Tanl-+x: 

\4 ) 

( \ 
' TC , 1an --x' 

\ 4 ) 

2 
1 +Tanx) 
1--Tanx) 

(3) 

(2) 

(2) 

(2) 

2 

1. U={1, 2, 3, 4, 5, 6, 7, 8, 9}, 

A={l, 2, 4, 7}, B={l, 3, 5, 7} 

~(QJJ~: 
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a) AU B c£b06mJ,c&. (1) 

b) A', B' c&OGmJ,c&. gp<mv ~QJa;®oWl8,r 

(AUB)' =A'(IB' 

6l®gi CQ.)1 cOO (,c&. (3) 

c) AU B ®J,61S 

P(AUB) Wi,i!J 

(1) 

2. a) A= {7, 8} ~o B = {5, 4, 2} ~o 

~(JJJJ~ A X B £26106£. ( 1) 

b) R={(x,y):y=x+l, 

X E { 0, 1, 2, 3, 4, 5}} n(j)<m 6DJ(TU) 

(relation) ®Dl16lcm Ql6T\W210JJ,o 

rooWOJJ,o (domain ~o range) 
c:fuJGmJ,cfr>. ( 2) 

3. f ( x) = jxj + 1, x E R n(j)<m Cl@c&B 

(function) ®Dl16lcm twoo.D ruromYcOOJ,c&. (3) 

4. 
Sin 5x + Sin 3x '71 

4 ) = 1.an x 
a Cos5x + Cos3x 

(2) 

3s . TC S TC 48-, . . 5TC C TC 1 b) m- ec-- m- ot- = 
6 3 6 4 

omm) 6)®~1mnc006cfr>. (2) 

5. 

( TC l · 
Tani -+xi ( _ rp ,_2 

\... 4 ) 1 + 1.anx! 
rp ( TC I = ( 1 - Tan x) 
1.an~4 -x) 

6) ® gl CQ.)1 cOO J,cfu. (2) 



,~ ,::,:::sider the statement 

( ) 
o . n-' 3n -1 

P n : 1 + 3 + 3~ -r ...... + 3 " == -
2
-.- · 

a) Check whether P(l) is true. (1) 

b) If P ( k) is true, prove that 

P (k + 1) is also true. (2) 

c) Is P(n) true for all natural 

numbers n? Justify your answer. (I) 
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( ) 
•) n-' 3n - 1 

6. P n : 1 + 3 + 3~ -'- ...... + 3 · == -
2
-

Cl{l)rm l CLI ml ®OOJ m CLI ail WGmi cOO ldb. 

a) P(l) 

b) p (k) CI()(()'JQ2)06)6ffiffi>'lro'tl p (k + 1) 
Cf()(()/Q2)06)6ffim) 6)@~1cullcOOJ,cfu. ( 2) 

c) P( n) ~o nm~ro'tl cruo61J.:JcfuciOcOO,!,o 

CI()CO'JCQJOOl6ffiO? m16llB§6@S ~(ITWJC06)(()® 

m.:JoWlce,co'ld3@2,cEb. ( 1) 

7. a) Represent the complex number 7. a) J3 + i Cl{D em Ql cfu 0 0 'M ce:,u cruu m mJ it 

OlCLIO~o&l COJo.J(ITW)'lro'n (Polar form) 

8. 

J3 + i in the Polar form. {3) 

b) Solve : -...,Sx 2 + x + J5 == 0. (2) 

a) Find the 5th term of the sequence 

2 ~ 

h .,. . n -o 
w ose n··- term, a == --. 

n 4 

b) Find 7 + 77 + 777 + 7777 + .... to 

n. terms. 

c) Find the sum to n terms of the 

senes. 

1x2 + 2x3 + 3x4 + 4x5 + ...... 

(1) 

(2) 

(2) 

9. a) Solve: 4x + 3 < 3x + 7. 

Represent the solution on the 

real line. (2) 

b) Solve the following system of 

inequalities graphically. 

3x + 2y s 12; x?:: 0, y?:: 0 (3) 

K-50 3 

8. 

nG)<l'2,®J,cEb. (3) 

b) m1itBDOC06mo 6).!2JgtjJ,cfu: 

J5x 2 + x + -J5 = 0 

a) n-oo o.JBo 

b) 7 + 77 + 777 + 7777 + .... n 
CL1 B6m3cJ0 c&.,O 6ffi J,cfu. 

((j"@ Q2) 

c) lx2+2x3+3x4+4x5+ ..... . 

nmcm cruico1cru16)eJ (series) n 

o.JB6m3§56)S ®J,cfu cfu061Tl2,cfu. 

(2) 

(1) 

(2) 

(2) 

9. a) m1itBDOC06ffio 6).!2J<m2,cEb : . 

4x + 3 < 3x + 7 l!lJeJJo (solution) 

cruo61J,,)O <ll C061JcuJl ro'n ®llSm>O §_@<;tj 5,!,(()® 6cfu. ( 2) 

b) ®06)'9 o.JOCQJ6Cffi ®llcruQl®cfu§S@S cru'lQ;Ho. 

(system) LWOcillu ~o.J<llm>OW1~u 

m1iOBDOC061Tlo 6).!2J<mJ,cfu. 

3x + 2y s 12; x?:: 0, y?:: 0 (3) 

(P.T.O.) 



10. a) Find the value of n such that 

3·"P==5·"<P.n·>4. (2) 
.<:._t :..:. ' 

b) In how many \Yays can 5 

students be seated on a bench? (i) 

c) Find the number of different 

8- letter arrangemer:ts that can 

be made from the letter·s· of the 

word, 'DAGGHTER' so that: 

i) All vowels occur together. 

ii) All vowels do not occur 

together. 

OR 

a) Determine n if 271C
3 

= 11 · nC3 • 

b) In how many ways can a cricket 

team of 11 players be selected 

(3) 

(2) 

from 15 players? (1) 

c) A bag contains 5 white, 6 red and 

4 blue balls. Determine the 

number of ways in whi,ch 2 

white, 3 red and 2 blue balls can 

be selected. 

11. a) Find the number of terms in the 

( 1\14 
expansion of I x -- I 

\ x) 

b) Find the general term in the 

. ( 1 y4 
expansiOn of ' x - -): 

\ X 

c) Find the term independent of x 

in the abm~e expansion. 

K-50 

(3) 

(I) 

(2) 

(2) 

4 
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10 . . a) 3 · 11 P4 = 5 · n-lp~,, n > 4 ®'Q)CQJOaffi n 

6loll Cl.!leJ &osm:~em. . ( 2) 

b) n{J)lCOl coi @l CQJ1 affi , 5 em 6 §1 em 6l ~ 63 <U 6 

6l6Y2J6'®11affi gQC06MTiloo? p) 
c) DAUGHTER Cl{J)ffil ruocB6l16leJ 

8 

®O dhl1 <U 6ffi ~ 6l s Cl{J) l@ l em ru"' cBo co 6l'll 6llB cJii 

( arrangements) @06l'fnJOCQJ6ffil 

Cl.!lwCO'IOllaffi ~6fYSOcB6lOo? 

i) OJC)daffim5' (vowels) ®DS6CO'IOlS2,CO'IOl" 

OJ(() CO'IOlcB6l Cl.!l Wo. 

ii) OJQdaffim) (vowels) ®OS6CO'IOlS6CO'IOl" 

OJ(()06)@. 

a) znc3 = 11. nc3 

oJleJemosmc~em. 

b) 15 c&o~- &i~:C:- 4 mlnnc~o Cl{J)l<l5l co"l<l5l1Cl251affi 

11 em~1cB6lOC02,6JS 63(02, lem1cB6lRu S~'o 

(3) 

(2) 

roJnJiemm1cB6loo? ( 1) 

c) 5 6lOJ~, 6 .2J60J<;i:[, 4 m"JeJ·a:cr.c.~illemcJZ! 
®O s 60B 6 nn 63 m 6 em 6mll wl affi m1 ffil6 o 

Cl{J)l<l5l (()")(l5)1CQJ1affi 2 6)0J~<;;j60 3 .!2J2,0J<J::j60 

2 m"leJ Cli6Y2JO~emUD 6l<l5l(()6)6YllYIJ)S6cB6l0o? ( 3) 

11. a) ( x -~ 
~ X J 

ru1 nJ 6 eJ 'l em (0 om CO'IOl 1 affi Cl{J) l Cl5l nJ B 6ffi cJ1i 

~~? 

( 1 ~14 
b) ! X - '--) n{j)ffilCl5l16loll 

\ X 

ru1 nJ6eil em(() 6m CO'IOl16l eJ 6) nJ 0 Cl5l6nJ Bo 

(general term) cfuOEim6cfu. 

c) t1lJ,c:Bo~1affi lnJCl5l1nJOB1-si, 

oJI nJ 6 eJl cfHO 6m CO'IOl1 affi X ~ cJii 6) <;;j S 0 CO'IOl 

nJBo cfuOEimJ,cfu. 

(1) 

(2) 

(2) 



12. a) Find the slope of the line joining 

the points (2, 2) and (5, 3). 

b) Find the equation of the line 

joining the points (2, 2) and 

(5, 3). 

13. a) If two lines are perpendicular, 

14. 

15. 

t'hen slopes 

lS ...... . 

b) Find the equation of a line 

perpendicular to the line 

x- 2y + 3 = 0 and passmg 

through the point (1, -2). 

Find ::he 

length of the major axis, minor 

axis, latus rectum and eccentricity 

. xz yz ' 
of the ellipse - +- = l_ 

25 9 

a) Find the distance between the 

points (2, -1, 3) and (--2, 1, 3). 

b) Find the coordinates of the point 

which divides the line segment 

joining the points (-2, 3, 5) and 

(L -4. 61 internally in the ratio 

of 2: 3. 

Lim x" -an 
16. a) The value of x ---'J> a x _a 

lS ................. . 

Lim x 15 -1 
b) Evaluate .x --1- 1 x10 -1 

K-50 

(2) 

(1) 

(2) 

(1) 

(2) 

1::.2. a) (2, 2), (5, 3) owrrn"l m..llm.J,c&u'i6l§ 

cg CQJ 8 ml <;l:jl cOOJ, (ffi cg (() 6lJ CQJ 6 6l s ()l CbB 8 <;du 

(slope) cfu06m2,cfu. 

l 

I 113, 

I 
I 

15. 

b) (2, 2), (5, 3) ntj)Cffil 61lJlCBJ,cB6l6l§ 

GiCQJ01'!61~c006Cffi <liffi6lJCQJJ,6lS C(l)QlOJ8cfujo 

a) rc6fr56 <liffi6lJcfuci'O oJffiCffiillo eJo6YlJ-

LII86lctni:Eblam ®llOJCQJJ,6lS <J:t;ru8<;l:J6cfu§66lS 

CO 66'"1 CD w eJ o . .. .. .. .. .. .. .. . (lj@@. 

b) X- 2y-'- 3 = 0 ntj)Cffi 

eJo6YlJOJ6o (1, -2) owcm m!lmJ,oJ1amce:,Js1 

cfuS<Tn6 GinJOcfu6<Tn@6QlOCQJ Clffi6lJCQJ66lS 

crumOJ8cfujo (equation) cfu86m6cfu. 

( elhpse) c;n..OocOOcru6cBoci'O, a:mi'!6i0 

ffi'@ ce:," cru1 cru16l c(8 ml § o, 6l6l m m 10 

ffi@cB-~crulcru16lc(/l m'1§o, eJoRm) 6lOcfuS(i)(1))16lCV5 

m1§o, owcfu'cru®lslcrulRl g:QOJcfu06m6cfu. 

a) (2, -1, 3), (-2, 1, 3) ntj)Cffil 

6YlJ1 m 6 cOO ciO ®am1eJ6~ ffi'(()cfu eJ 0 

cfu06m2,cffi. 

b) (-2, 3, 5), (1, -4, 6) owcm"l 

6llJl m 6 c006l § (0) a:m 1 am a: CQJ 8 m1 <;l:j1 c002, im 

<li (ll6lJ:) 6lJ 6ITU.l6l (i)(1j) 2 : 3 O{j) (ffi 

®lloCJ06YlJ<TJJ(i)(1))1am gJ2SWc0£'~ oJ1csm1c006cm 

milm2,oJ16lCV5 mlmc;(JCJO:::>ffi>Gmcfo cBo86mJ,cBo: 

16. a) x ---'t a x -a 

............................... (lj@@. 
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(1) 

(2) 

(1) 

(2) 

(4) 

(1) 

(2) 

(1) 

(2) 

5 (P.T.O.) 



1 7. Find the derivative of f ( x) =Sin x 

from the first principle. 

OR 

Find the derivative of 
x + Cosx 

Tanx 

18. a) Write the negation of the 

following statement : 

"All triangles are not equilateral 

triangles." 

b) Verify by the method of 

(3) 

(3) 

(I) 

17. nDwJ" Lnll®cruJ<;tjlcJO (First principle) 

~CLJG:wowls,{ f ( x) = Sin x 6l~ 

6lCW01<20JR"loJ c£b06mJ,c£b. 

x + Cosx 
6l~ 6lCUl01<20JRIOJU 

Tanx 

18. a) @06l':P 6lc£bOSJ,(llY0)1alid16lJ,fffi LCLJm3'@oOJm-

WJ,6lS 6lffi<2Wn'J:!® (negation) 

'Cl.{J)SBO L@l<Zc£b0bm60B§_6o crumrs2,m 

L@1<2c£b06m615B~.' 
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(3) 

(3) 

(1) 

contradiction. b) <2c£bOsriDLSCUJl:.&n'J:!® ro"l@l ~CLJG:wowl::!.J 

p: J7 is irrational. 

19. Consider the following frequency 

distribution : 

X. 8 11 17 
L 

2 3 4 

a) Find the mean. 

b) Calculate the variance and 

(3) 

(2) 

standard deviation.. ·(3) 

6 

CLJC01<2CfllOW1d16lJ,ctb. 

p: J7 ®Orslonc£bcruo&~ (irrational) 

('(l'@6l'T). 

19. @06!':9 6lc£bOSJ,(llY0)1C01d16lJ,fffi ('(l'@OJ~(l)YO)l<J:j§lc£b 

(frequency distribution) 

CLI (l)l CJ)6ffit d16l J,cf'b . 

20 25 30 35 

1 5 7 3 

b) (]OJro'lw®cru6o ggo®<2C'J.J&CUlu 

CUJIOJlCllewn'J:!mJ,o (variance and 

(3) 

(2) 

standard deviation) c£b05m2,c£b. ( 3) 



20. a) If A and B are two events in a 

random e}{periment, then 

b) Given P(A)=0.5,P(B)=0.6 

and P(AnB)=0.3. Find 

P(A U B) and P(A'). 

c) Two dice are thrown 

K-50 

simultaneously. Find the 

probability of getting a doublet 

(same number on both dice). 

(2) 

(2) 

7 

.20. a) 63(0~ oocmo ntj)cfuuffi)unJ1ro16)Qlt1A16)~ 

(Random experiment) ro6115w 

g-QOJolJ6cfu§.06TDU (events) A w2,o B 

w ~ o ntD ru,1 am:. 

P(A)+P(B)-P(AnB) = ......... . 

b) P(A) = 0.5, P(B) = 0.6, 

P (An B)= o.3 (G'@Wo~: 

P(AUB)w6o P(A') <W6ocfu06TD6cfu. 

c) ro61'"@' 6)6)Mffil6cfucib (dice) 63ClaJ ffilQlClllo 

OQ016'11Jrmoam 63ill6 M6DJ~R' ( 63a;m mrruro 

(l)6il5u 6)6)(U)ffi)6cfu§.1eJ60) cfu1§0ffi6~ 

(probability) 
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2,12,000 
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