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First Year Higher Secondary Improvement Examination 
Part - III 

MATHEMATICS (SCIENCE) 
Maximum : 80 Scores 

Time : 2½ Hours 

Cool off time : 15 Minutes 

General Instructions to Candidates : 

• There is a 'Cool off time' of 15 minutes in addition to the writing time of 
2½ hrs. 

• You are neither 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 the 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 nonprogrammable calculators are not allowed in the 
Examination Hall. 
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1. Let A = { x: x E N l :<,;; x :<,;; 5} 

B={2, 3, 6, 9} and 

C ={1, 4, 5, 8, 9, 10} 

a) Find the number of elements 
of A. 

b) Verify 

(1) 

An(BUC) = (AnB)U(Anc) (2) 

2. 

c) If X and Y are two sets such 

that n(X)=17 n(Y)= 23and 

a) 

n(X U Y)=38 then, find 

n(XnY). 

A = {2, 3}, B = {l, 3, 5} then 

the number of relations from 

A to Bis ......... 

i) 2 

ii) 32 

iii) 64 

iv) 62 

b) Risa relation defined on the 

set A = {l, 2, 3, ..... , 14} by 

R = { ( x, y) : 3x - y = 0, x, y E A}. 

Write the domain, co-domain 

(2) 

(1) 

and the range. (3) 

c) Let f(x)=x 2 and 

g(x)=2x +1 be two real 

functions. Find f•g(x) and 

(f +g)(x). (2) 
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1. A={x:xENl:'S:x:'S:5} 

B={2, 3, 6, 9}, 

c = {1, 4, 5, 8, 9, 10} @'@,)m>oam: 

a) n(A) nffil®? 

b) An(BUC) = (AnB)U(Anc) 

ClffiITT> n.J co1 <&Cll)OW1c06) 6ce:,. 

c) n(X)=l 7 ~o n(Y) = 23 ~o 

n (XU Y) = 38 ~o @'@W ©6f1's,!, 

(1)6m6l5Bgp61n' X ~o Y ~o nffi8'h1am 

(1) 

(2) 

n ( X n Y) c0:,osm6c0:,. (2) 

2. a) 

b) 

A = {2, 3}, B = {l, 3, 5} 
@'@,)m>Oam A wlam m1crnu B m5l<&e.Jc06),!, 

glli_ 6YlJCTW6l5B~6lS nffi6J;!;lo ......... 

i) 2 

ii) 32 

iii) 64 

iv) 62 

R = { ( x, y) : 3x - y = 0, x, y E A}, 

A = {l, 2, 3, ..... , 14} nmcrn 

Cl) sm rnm1 am m1 ro ru .2ll -8,!1 co1 c06) 6 cm 6. 

®o®1@~ Ql 6f1'U) eJ O ' ©o(f)o, 

(&c0:,()- 6) (U)()6) m mr ® g12ru nm '9 6 ®J,c0:,. 

g(x)=2x +1 

nfficrn1ru <&CO@Jlm> nffic0:,B6l5Bgpm>oam 

(real functions) f•g(x) ~o 

(f + g) ( x) ~o c0:,osm6c0:,. 

(1) 

(3) 

(2) 



3. a) Sin 765° = ...... 

b) Prove that : 

Cos7x + Cos 5x _ C 
s· S" - otx 

in 7x- in 5x 

c) Prove that 

Cos4x = l-8Sin2xCos 2x 

OR 

a) Sin(n-x) = ....... . 

b) Prove that 

Sin 5x + Sin 3x rr, = -1an4x 
Cos 5x + Cos 3x 

c) In any triangle ABC, prove 

that Sin A= SinB = SinC 
a b c 

4. Consider the statement : 

5. 

P(n): "7n_ 3n isdivisibleby4". 

a) Verify the statement for 

n = l. 
b) Prove the statement by 

usmg the principle of 

mathematical induction. 

a) The multiplicative inverse 
of the complex number 

3 + 4i = ...... . 

b) Express in the Polar form : 

Z=l+i✓3. 

c) Solve the equation 

x 2 +3x+5=0. 
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(1) 

(2) 

(3) 

(1) 

(2) 

(3) 

(1) 

(3) 

(1) 

(2) 

(2) 

3 

3. a) Sin 765° = ..... . 

Cos7x + Cos 5x _ C 
b) s· s· - otx 

in 7x- in 5x 

nmcrn 6)®~mJlc06)2,c0:,. 

c) Cos4x = l-8Sin2xCos 2x 

nmcrn 6)®~mJlc06)2,c0:,. 

am, 6)~ e, 1 arn 

a) Sin(n-x)= ....... . 

Sin 5x + Sin 3x rr, 
b) = -1an4x 

Cos 5x + Cos 3x 

nmcrn 6)®~mJlc06)2,c0:,. 

c) ABC nmcm L®1 (&c0:,()6(l)wm)1 am 

SinA SinB SinC 
--= --= nm emu 

a b c 
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(1) 

(2) 

(3) 

(1) 

(2) 

6)(lj)~mJlc06)J,c0:,. (3) 

4. P(n): "7n_ 3n @m 4 @ce:,o6fl'su 

m1 <&~n91 o nD ©1c06)0ClJ6crn ®Osm"'' . nffiCYD 
L n.Jmf ®oru m n.J co1 (/) sm1c06) 6ce:,. 

5. 

a) Ln.J<nf®orum n = l m Cll)C01m.>o<&smo 
nmcrn n.J co1 (&C/l)()(,l)1c06) 2,ce:,. 

b) Ln..ncmm:>1<;l:[loo 63on.d' mornmmo81c06)am 
gQ cm (U) ce:,u n91 cm g?_ n.J (& w o (1)1.8l gQ ro 

l n.J mt® o ru m 
6) (lj)~ m5l c06),!,c0:,. 

a) 3 + 4i nmcm (&c0:,()on.Ju~c0:,uffi)u 

mcruo1@~ (1)6smm ru1n.Jco"l®o 

(1) 

(3) 

c0:,osm6c0:,. (1) 

b) Z = l + i ✓3 omcm <&ce:,oonl~cfucruu 

mcruo1@m 
©Jn.J rnm1@e.J'9 6®6ce:,. (2) 

c) x 2 + 3x + 5 = 0 nmcrn sjlmomcruco 

(2) 

Turn Over 



6. a) Solve 4 x + 3 < 5x + 7 . 

b) Solve graphically the system 

of inequations : 

(1) 

x+2y:'S:8; 2x+y:'S:8; x:2'.0; y:2'. 0 
(4) 

7. a) How many three digit 

numbers can be formed by 

using the digits 1, 2, 3, 4, 5, 6? (1) 

b) Find the number of 

arrangements of the letters 

of the word 

INDEPENDENCE. (2) 

c) In how many of these 

arrangements, do the vowels 

never occur together? 

OR 

(3) 

a) nc2 = nc5 then n = ........... (1) 

b) How many chords can be 
drawn through 21 points on 
a circle? (2) 

c) A committee of 7 has to be 

formed from 9 boys and 

4 girls. In how many ways can 

this be done if committee 

consists of at least 3 girls? 

8. a) The number of terms in the 

expansion of (x + a)9 = ......... 
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i) 9 

iii) 8 

ii) 10 

iv) 5 

(3) 

(1) 

4 

6. a) 4 x + 3 < 5x + 7 nmcrn @'(()ffi)Ql(lj) 

m1©BDOC06ffio 6l.!2.l(lli6ce:,, 
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(1) 

b) x+2y:'S:8; 2x+y:'S:8; x:2'.0; y:2'. 0 
nmcrn"l ®()ffi)Ql(lj)c0:,CJD l(f)On.Ou g?_ n.J (& m.> () 

(4) 

7. a) 1, 2, 3, 4, 5, 6 nmcrn"l ®oc006l5BCJD 

g?_n.J <& m.>o(/)1-8,)' nm l ® m J cm c00 

ffi>o6l{l c0:,CJD g?_6fl's0c000o? 

b) INDEPENDENCE 
ru o c001 @ ei ®o cfh9::1 co 6l5B CJD 

g?_ n.J (& w O (/)1.8,r nm L ® ru O c00 2, c0:, CJD 

(1) 

g?_6fl'sOcOOOo? (2) 

m:>JCOOcfh9::1C06l5BCJD 63co6m1-8,j6 ru coo mm 

nmL® ClJOcOOJ,c0:,fil~? (3) 

b) 63co6 ru~rnm rnm1 am 21 Gn.lk06c00CJD 

®oSm.>0~6l<;i:jS6Wfm1. ®orumflam 2 
o..fl ® o Gn.Jk0 6 c00 CJD g?_ n.J <& w o (1)1-8,lu 

nm l ® 6'f1j) o sm ,!, ce:, CJD ru co c00 o mi 
m:>ow1c002,@mcrnu c0:,6fl's,!, n..ns1c002,c0:,, (2) 

C) 9 @'@6f!Oc6:,631ce:,filo 4 6ln.J6f!Oc6:,631 

c0:,filo g?_CJD6l<;i:jSJ,crn c0:,J§Wfm1am m1crnu 

c0:, 6 0 611ml) (lj)u 3 6) n.J 6flO c0:, 631 c0:, CJD 

g?_CJD6l<;i:jS6crn 7 <&n.JCOJ,@S nmL® 

l(f)J<;i:j6ce:,CJD g?_6fl'soc0000? ( 3) 

8. a) (x + a)9 
nmcrn®1@~ ru1n.J2,e1lc0:, 

cosmrnm1am nmL® n.Jr36l5Bfil~ ........ 

i) 9 

iii) 8 

ii) 10 

iv) 5 (1) 



818 

b) Find ( a + b )4 - ( a - b )4 . (2) 
b) (a+b)4-(a-b)4 

ce:,6fl's6n.Jl s1 c06) 6ce:,. (2) 

c) Hence evaluate C) gQ®J,n.J<&m.>0(1)1-8,du 

4 )4 (✓3+✓2) -(✓3- ✓2 . (2) (✓3+✓2)4 -(✓3 - ✓2)4 @(11) 

(2) 

9. a) The nth term of an AP is 9. a) n-oo n.JBo tn = 3n - 2 . @'@W 63©6 

AP m.>6@s 6ln.J0®6 ClJ,'.)®,'.)Offi>o tn = 3n - 2 . Then the common 

difference is .. .. .... (1) 

b) In an AP the first term is 2 
and the sum of the first five 
terms is 1/ 4th of the sum of the 
next five terms. Show that 
20th term is -112. 

OR 

a) The common ratio of the GP 

5 5 5 
-, -, -, ........ IS .......... 
2 4 8 

b) Find the sum to n terms of 

the series 8 + 88 + 888 + ........ 

10. a) Slope of the 

2x + 3 y - 6 = 0 is .......... 

-2 
i) 3 
iii) 2 

-3 
ii) 2 

iv) 3 

line 

b) Find the equation of the line 

perpendicular to 

2x +3y-6 =0 and passmg 

through (-1, 1). 

c) Find the foot of the 

perpendicular from (-1, 1) to 

the line 2x +3y-6 =0. 

OR 
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(4) 

(1) 

(4) 

(1) 

(3) 

(2) 

5 

c0:,osm6c0:,. (1) 

b) 63©6 AP m.>6@s @'@B,'.)n.JBo 2 g?_o 

@'@BJ 6l Wfm 5 n.J B 6l5B gl,!, 6l S ® 6ce:, 

®6srocrn6g1g1 5 n.JB6l5Bg16@s 

®6ce:,w6@s, moefl@eiocrn6mom.>oam 

20-oo @mm n.JBo -112 @'@@smcrnu 

6) (lj)~ m5l c06),!,c0:,. 

5 5 5 
a) -, ' ' ........ 

2 4 8 
omcm G. P. 

b) 8 + 88 + 888 + ........ nmcrn 

<&@sm1m.>J,6lS n n.JB6l5Bfil6lS ®J,c0:, 

c0:,osm6c0:,. 

10. a) 2x+3y-6=0 nffiCYD <&©6lJWJ,6lS 

cru<&eionJ cimoo? 

-2 -3 
i) 3 ii) 2 

iii) 2 iv) 3 

b) 2x + 3y -6 = 0 omcm <&co6lJc06)u 

e.Jo6YlJQl()(!l)(lj)6o (-1, 1) nmcrn 

6YlJ1 m 6 ru1 am ce:, 6 s1 ce:, s cm 6 

m:> QlQJ oce:, ,'.)o ce:,osm 2,ce:,. 

c) (-1, 1) nmcrn 6YlJ1m2,ru1am m1crnu 

2x +3y-6=0 

<&co 6lJ m.>1 <&e.J c06),!,glgl eJ o6YlJ wrm1@(11) 

n.J OB mJl m6 ce:, osm 6ce:,. 

ctm)6)~ab1arn 

(4) 

(1) 

(4) 

(1) 

(3) 

(2) 

Turn Over 



OR 

a) Slope of a line making an 

angle of 120° with positive 

direction of X-axis is ........... . 

-1 ✓3 
i) 2 ii) 

2 

iii) -✓3 iv) 
1 

✓3 

b) Find the x and y intercepts 

(1) 

of the line 3x - 4y+ 10= 0. (2) 

c) Find the angle between the 

lines y=✓3x + 5 and 

✓3y + X + 6=0 (3) 

11. a) The length oflatus rectum of 

the parabola y 2 = - 8x . 

i) -8 

iii) -4 

ii) 8 

iv) 4 

b) Find the coordinates of foci, 
the vertices, the length of 
major axis, minor axis, the 
eccentricity and the latus 
rectum of the ellipse 

(1) 

x2 y2 
-+-=1 (3) 
25 9 

12. a) Co-ordinates of a point on 
X-Yplane is .......... 

i) (1, 2, 0) 

ii) (2, -3, -1) 

iii) (0, 3, 1) 

iv) (4, 0, 1) 
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(1) 

6 

ctm)6)~ab1arn 

a) 63co6 <&co6lJ X ®ocfri9::1rnm1@~ 

(&n.J om:>1 fli nr @()(f)ClJ,!,Ql om.>1 

g?_6fl'sOcOOJ,CYD <&c0:,06f!O 120° @'@)m.>Oarn 

®o@1@~ ffi)u(&e.J()n.Ju nmL®? 

-1 
i) 2 

iii) -✓3 

✓3 
ii) 

2 

1 
iv) ✓3 

b) 3x - 4y+ 10= 0, nmcrn <&©6lJm.>J,6lS 
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(1) 

x, y gQ~ffi6)ffi)n.Jufl,!,c0:,CJD c0:,osm2,c0:,, (2) 

c) y=✓3x + 5, ✓3y + x + 6=0 
nm crn"l <& co 6lJ ce:, CJD c001 s m.>1@ ei 

(&c0:,()6(l)~(lju c0:,osm2,c0:,, (3) 

11. a) y2 = - 8x nmcm n.JC006l6YlJO~m.>6@S 

la tus rectum rnm1@~ m"l~o 

c0:,osm6c0:,. 

i) -8 

iii) -4 

ii) 8 

iv) 4 

x2 y2 
b) 25 + 9=1 nmcrn ~n..l'm:>1@~ 

<& n.O OcOO m:> 6ce:, CJD , 6) QJ CO 3c6:,u m:> 6ce:, CJD , 

<&Qlg,J© ®ocfri9::1rnm1@~ m"l~o @@aim& 

®ocfri9::1rnm1@~ m"l~o 

nm ce:,u@ m:> cm l s1 m:>1 R 1, ei o R m:>u 

6)0c0:,uflrnm1@~ m"l~o nmcrn1ru 

c0:,osm6c0:,. 

12. a) X - Y-@eirnm1@ei 63©6 6YlJ1m6 
@'@c0:,J,CYD® .............. . 

i) (1, 2, 0) 

ii) (2, -3, -1) 

iii) (0, 3, 1) 

iv) (4, 0, 1) 

(1) 

(3) 

(1) 



13. 

14. 

b) Find the ratio in which the 

X - Y plane divides the line 

segment joining the points 

(-2, 4, 7), (3, -5, 8) 

Lim ( 2 2) a) Find x • 2 x - . 

1 
b) Find the derivative of 

X 

from the first principles. 

c) Find the derivative of 

xSinx. 

OR 

Lim (x+l)5-l 
a) Find x • O 

X 

b) Find the derivative of 

f(x)=Cosx from the first 

principles. 

c) !(xn)= ......... 

a) Write the negation of the 

statement" ✓2 is irrational". 

b) Using the method of 

contradiction, prove that' ✓2 

is irrational'. 
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(2) 

(1) 
13. 

(3) 

(2) 

(2) 

(3) 

(1) 

14. 
(1) 

(3) 

7 
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b) (-2, 4, 7), (3, -5, 8) omcrn1 

mfl m 6 c00@ g1 <& m.> o g',11<;i:J1c006 cm 

a) 

b) 

c) 

a) 

b) 

c) 

a) 

b) 

<& co 6lJ o 6lJ 6f1'U) @ mm X - Y ® ei o 

ru1@~c006crn ®oo(fl)6YlJ CTWo c0:,6fl's6 
n.Jls1c006c0:,. (2) 

Lim ( 2 ) x • 2 x - 2 @~ ru1ei ce:,osm2,c0:,. (1) 

1 n.nror Ln.Jlcmm:fl<;l:[loo g?_n.J<&m.>0(1)1-8,du -
X 

6) ~ 6) (U)o1 <&ru RI nr ce:,osm 2,ce:,. (3) 

xSinx 6)~ @ (U) o1 <& ru fli (lju 

c0:,osm6c0:,. (2) 

am, 6)~ e, 1 arn 

Lim (x+l)5-l 
6)~ ru1ei x • O X 

c0:,osm6c0:,. (2) 

n.nro:r Ln.Jlcmm:>1<;l:floo g?_ n.J (& m.> () (1)1-8,d V 

Cosx @~ @(U)01<&rufl1ruu c0:,osm6c0:,. (3) 

!(xn)= ......... (1) 

"✓2 IS irrational" nmcm 
Ln.Jm:>u®oru mm.>2,@s 6) m (& (/) n91 cm 

nm '9 2, ® 2,ce:, . (1) 

<& ce:, o 6llO ls (U)1 ce:,u n91 cm QlOCO(f)o 
en 

g?_ n.J (& m.> () (/) 1-8,d V ✓2 
gQ00n916(l)e.J()6)6(l)(YDU 6)®~wlc002,c0:,. (3) 

Turn Over 
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15 Consider the following 15. (lj)()6)'9 ®crn1 co1c06)6crn n.J31 cfb 
distribution. n.J co1 (/) sm1 c06)6cfb. 

Class 30-40 40-50 50-60 60-70 70-80 80-90 90--100 

Frequency 3 7 12 15 8 3 2 

a) Find the mean. (2) a) m"l cm cfb6fl's,!, n..ns1c06) ,!,cfb. (2) 

b) Find the standard deviation. (3) b) Wl o cm <& (U) ro (U)u (U)1 ru1 <& m.> n91 cm 
cfb06(l),!,cfb. (3) 

16. a) 
2 16. If P(A)=- then 

11 
a) P(A)=~ 

11 
@'@WO (llT) 

P(A')= ......... (1) P(A')= ......... (1) 

b) Four cards are drawn from a 
b) m~ru6J;!;lo gQScfbe.J©Wfm1m.> 5 2 

well-shuffled deck of 52 cf/JOffi(U)J,cfbfil6lS cfbJ3Wfm1(llT) m1 emu 

cards. What is the probability 
3 (U) mY m 6llO (U) 60 63©6 mf@n.J mY (U) 2,0 

of obtaining 3 diamonds and g?_006l<;l:j6S6crn 4 cfb o ro (U) 6 cfb CJZ) 

one spade? (4) nffiS6c06)6crn ®1 m~ @Ln.J06YlJ mlle!l R1 

cfb06(l),!,cfb. 
(4) 
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Qn Sub 
No Qns 

I. 

.h. 

nCA) 

Bue. 

Answer Key/Value Points Score 

' 
Yi.. 

ti 0CBoc) : [, 1 2., 3, It, s9 -) ~'W)AAk: '/1... 

4 I) 13 :: f 2., 3J f="cy d A J<-'vL .2.,Sc(WL Y2-

~ ~ c_ :: l ', tr; s-~ 
'--' 

(!) /lB) U (~l)C) .:? [1, 2., 3., It, 5~ 
C.. nCx uy) ~ t')(X') + ,,,(_y) _ t')Cx () v) 

2., . a· ..., ~,.-2, b I.J... 

"'- -::: .:l. = G 'I 

b' Q = l( l,3~ (2,,); (3., ~), C1t-, 12.,)'J 

'Dorvv10 .. /'VI = l I, 2' 3, It 3 
R~ = [3,b_,c,,1.2.} 

G,-~~~-= ,4 = t I, 2., 3 · - · ·, IJ.f-~ 

f·d(-x) -: -:c.:l(:i..?t.-+•) 'f+d(-x.) = -x..2.+2?C+I 

R-.e.~; ii) Rosin- ~-r~ 04 - I su:M-. 
0 f·~J;x) ='-Ct?t)-'1(-x) - i :t..'q,.x, .. JJ!.,..;;;-..a QI"?(, _..L 

c:. 
I 
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