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September­
October, 2013 

First Yeer Higher Secondary Improvement E)(amination 
Part-ill 

MATHEMATICS (SCIENCE) 
lv1axi mum : 80 Scores 

Time : 2% Hours 
Cool off time : 15 Minutes 

I
( Generai Instructions to Candidates : 

1 

• ;r,e~~8 1s a 'cool off time' of 15 minutes in addition to the writing time of 

• 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. 
m 1 roe& '3 C/l) 6"0)'3 C1l> : 

• m1iDC31n:rrs crumc:w®Q)1m C"L!Jp6lm 15 m1m1f? 'ribJUO 63::Jn..Ou 6l6lSo' ~6f'r5::Jc:w1m1c:006o. 

g:Q 'D cru mc:w(lml) ~...2J::JB j60Bci0ceu) ~®Q)ffio ow ':!'6 ®::J~m::J, aJR!,~0Jffi6Q)::JC:W1 ({l)])CR>C:W 

ru1m1mc:wo ms®Q)::J~m::J C"LJ::JS1§;;!. 

• ~(m)ffi60BUO <Lti)':P6®6cm®1m Q)c!,CnJ ~...2J::JGj60BUO @BD::JC"LJ~iDCJdo ru::Jc:w1c006TDo. 

• <Lti)§;;!::l ~...2J::lGj60BUOc006o ~®Q)ffio <Lti)':P6®6ffio. 

• 63ffi6 ~::JBjmmJro ~C(J(O)ffi6lm':P6®::Jci0 6l®m6lmS6@0)6 ,a:,.:Plm::Jcd?l ~C"LJ~...2J::JBj60B~o 
ffil()~ ~...2J::JBj mmJm1am m1m) ®6lcm 6l®m6lms6<Zc:006fr5®::J6ffi. 

• rib6fficeu) ribJ,§e.Jc?,ribciO, ...2..l1l®60Bci0 , .l(f)::ln..06ribci0 , owcm1oJ ~((}(O)m ~C"Li<;t:J01cd?l ®6lcm 

~6f'r5::J m51 m1 cOO 6ffio. 

• m@OJCRljalJ,~~ mille.J~ OUDlOJ::lribj60BUO 6lrib::JSJ,c006ffio. 

• ~...2J::l8j60BUO Q)e.JCQ>::J~(m)1e.JJ,o mcd?lrib1C:W1§66'f'@. 

• (g l C"Li:) l (}):) mJ, rib cJO 6) ...2J gtJ:) ffi:) rib:) ((}(0) rib:) cd?l c006 (g eJ 806 c:fu cJO 63 ~ 6) c:fu (Q) 6§§ 63(1)6 

g:Qe.J(gl&g::J6YYSlcfu' ~oJc:fum6TDn . .go C"LJnlldhl:l::JnD::J@am ~(gc:w::Ju5lc:006 ru::Jcm C"LJ::JSl§;;!. 
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1 . a) If A and B are two sets such 

that A c B, 

i) A u Bis _ ___ _ 

ii) Draw the Venn Diagram of 

B- A. (2) 

b) In a committee, 60 people 

speak English , 30 speak Hindi 

and 15 speak both English and 

Hindi. How many speak atleast 

one of these two language ? (3) 

2. a) If A= {2, 4}, B = {1, 3, 5}. Then the 

number of relations from A to f3 is 

(1) 

b) If P = {-1 , 1}, form the set 

PxPxP. (1) 

3. Consider the function f : R --7 R 
defined by f (x) = -lxl 

a) Find the domain and range 

of f. 

b) Drawthegraphof f. 

4. Show that 

a) tan 15° = 2- J3. 
b) tan 15° +cot 15° = 4. 

5. Consider the trigonometric 

equation tan x = -[3 

(2) 

(2) 

(2) 

(1) 

a) Write the general solution. (2) 

b) Write the principal solutions. (1) 
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1. a) A, B nti) trn"' (f)6TD60B§lam A c B 

CllY0 w ~am 
i) A u B= _ _ __ _ 

ii) B -A Cl2l66)S 6)0JciDCWCl2JL(f)o 
(lj (O~Gfu . (2) 

b) 63 (06 ro., am1 R1 CQ)l am 60 CllY0 §6 ro., em 
@2ob8"1n.9::lu ffi)Qffi)~(01~6trn0J(060 30 
(1l)]) ~ Gfu em n.D1 m: em ocm ~(01 ~6 nn 
OJ(06o 15 ffi®§6cmc!6 gQobGin.9::16o 
nn1m1 w6o cmo (J1) ~ (01~6\ffi0J(06 
Q):) 6TDU • nfj) ~ l am gQ "'() (0 srr~r 

I'S:)nS::lcfu§lam Gfu606fUTLD®u 636)(0~ 
6)ffi~le.J6o cmocm~ n0~6nnru& 

nfj)l® ? (3) 

2. a) A= {2, 4} , B = {1, 3, 5} ffi®Cl2l~am , 

A m5lam ffil rrr) B wl(]e.J~6§§ olC8e.Jo.'31 

ffi6Gfu~6)S nfj)6JMO (1) 

b) p = { -1 , 1 } ffi@Cl2JJam p X p X p 

n{j)\m (f)6TDo (O§n..J1 Gfu(01~6Gfu . (1) 

3. f : R --7 R, f (x) =- lxl nfi)trn 
n.DronS::l em oJ (01 (f) 6TDl ~6 ro.,. 

a) f 6)~ 6) CW~mCQ)1m6o 6)0CQ}16@l6o 

Gfu~6TD6Gfu. (2) 

b) gQ"D n.D6Bn.9::16)~ l(f)Jn..O OJ(O~cfh . (2) 

4. 6)®§lm5l~ro., : 

a) tan 15 o = 2 - -!3 . 

b) tan 15° +cot 15° = 4. 

5. tan x = 13 n{j)\m trigonometric 

equation nJ(01(f)6ffilc006cm. 

(2) 

(1) 

a) General solution nf0~6®6Gfu . (2) 

b) Principal solutions nf0~6®6Gfu . (1) 
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6. Consider the statement 6. P (n) : 13 + 23 + 33 + ..... + n3 = 

P (n) : 13 + 23 + 33 + .. ... + n3 = [n(n+1l]' 
[ n (n

2
+ 1)]' 

2- O{j)em Ln.J~8rum 

nJ ro1 (f)6JD1 ~ c£D. 

a) Verify that P (n) is true. {1) 
a) P (n) uoro1Cl2J8(g61D8 o.mrrr\' 

nJ ro1 cguo 8u5l ~ c£D . (1 ) 

b) By Mathematical induction b) LnJl<iDm5l~Cll'rJ 638nD m8(QIO)mRJcOOCll'rJ 

show that P (n) is true for all ?J2ffimDdhl:1 ciO ~n.J (g CQJ8(f)1~u O{j)~ 8 

n EN. (3) O{D~aiTJ cmo61Jjcfucf0c£7U)6o P (n 
uo ro1 CQJ861 61Drrr\' 61 ®gil Cl25l c006 em. (3) 

1+i 1+i 
7. a) Express -

1 
-. in the form 7. a) 1-. 6/m a+ ib o.ffiM roJnJ(QI0)1Cll'rJ 
-I -I 

a+ ib. (2) O{j) '9 6 (()) 6 cfu . {2) 

1+i 1+i 
b) Represent -

1 
- . in Polar 
-I 

b) 1 - i 6)ffi (gn.J8§_8i0 ffiJnJ(QIO)laiTJ 

form. (3) om '-96 ®6 c£b. (3) 

8. a) Raju obtained 70 and 60 marks 8. a) ffi8~6o.Jlmu ffi'@Gj (()6f@u nJ(()"JcfuS:J 

in first two examinations. Find the cm@Cll'rJ 70 ~o 60 ~o m8ffic006cfucJ0 
oJl ®o ~ @1-sJ?,. O{j) ffh1 Cll'rJ ({j@ rucgo gi 

minimum mark he should get in cfu6 0 6m'0 (l))u 50 Q) 8 ro 6) c:B-6) 1m 1 ~6 0 

the third examination to have an ~rs1c0060J8cm mJem8m61(010) n.Jro"l 

average of atleast 50 marks. {2) 
dhl:1 ~u (() 8 g:t66 oJl mu ~ rs1 cg cOO 6f@ 

cfu6 06m'0 Q)8 ffi61cOO l (()) ? (2) 

b) Solve the following system of 
b) DJ60J61S 61 em 8 s 6 (010)1 ro1 cOO 6 em 

cm1~o 638o..cr ?J2m1cmJ8eJlR"lmr 
inequalities graphically. l (f) 8 o.01 cS£.) CliTJ ro"l ®1 cilll CliTJ m1 ro (3 8 

3x + 2y ::;; 12, x ~ 1, y ~ 2 (3) (06/Do 6/~Clli:!,cfu. 

3x + 2y ::;; 12, x ~ 1, y ~ 2 (3) 

9. a) The number of 3-digit numbers 9. a) 1' 2, 3, 4, 5 nmemi <IDOc006N3cJ0 

can be formed from the digits 
~n.J (gCQ) 8(f)1~u (ffi(Jc:B-6)6lffi cJO ({j@OJ ro 
(QIO)lc0061~S861® ~6f@8c0060J8aD 

1, 2, 3, 4, 5 assuming that em~ CQJ 6 em 3 <IDOc:B-6) m m.J 06 c£D~ 6/S 

repetition of the digits is not O{j)~O------~· (1) 

allowed is ----- {1) 
1 1 X 

b) 6! + 7! = 8! ntj)!fulaiTJ X 61~ oJl~ 
1 1 . X 

b) If 
61 

+ 
7

! = S! , find x. (2) c£b86m6c£b. (2) 
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c) How many words, with or without 
meaning, can be formed using all 
the letters of the word 'FRIDAY', 
using each letter exactly once ? 
How many of them have first 
letter is a vowel ? 

OR 

a) n C7 = n C5 :::=>n = 

b) A bag contains 5 blue and 
6 white balls. Determine the 
number of ways in which 3 blue 
and 4 white balls can be 
selected. 

c) What is number of choosing 3 
cards from a pack of 52 playing 

cards ? In how many of these 
3 cards of the same colour ? 

10. a) The number of terms in the 

expansion of ( ~ + 9y r is 

b) Find the middle term in the 
above expansion. 

11. a) Find the sum of multiples of 7 

(3) 

(1) 

(2) 

(3) 

(1) 

(3) 

between 200 and 400. (3) 

b) The sum of first 3 terms of. a 

G . . . 39 
eometnc progression 1s 10 

and their product is 1. Find the 
terms. (3) 
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c) 'FRIDAY' o.fJ)Cffi OJ8cBUS1eJ6§_§ ntD~P 

ffi'(()cfu'l::KD60B§l,O ~JC8CQJX.J5l3J' 6X:fu...'")6f'@ 
@'(() ro ®D Q)6 §_§ cg © J (ffi() ro <Dill ill1 ~ J 

(0'(0) cg © J CllJ1l) CQ) © 6 0 (ffi() cfu9:j (() 6l5B cf6 
CllJ1l) (l.J ro (0'(0)1 cB1)) J (0'(0) © 6 Q) J CQ) ntD L © 
OJ8cB6J6cB:Jcf6 m1ffir1m1cB6J8o ? gJ20.J 
mf1 am ntD L ® OJ J cB1)) 6 ce:, §1 am Clli1J)B J 
ffi'(()cfu9:J(()o 63(()6 vowel Clli1J)6!1')? (3) 

ctrm6)~ re, 1am 

a) nC7 =nC5 :::=>n= __ 

b) 63(()6 cm6mlla:Vlam 5 rr~eJ oJmJl6cB:J~o 
6 6) OJ ~ oJ ('(()) 6 cB:J §6 0 ~ 6f@u, 

o.fDrm1am gJ2'D cmO®.lla:Vlam m1rm6o 
3 m"1e.1 oJmYl6cB:J~o 4 6/0.J~ oJmJl6 
cB:J§J,o o.fj)l® (()"1®1mflam 6/ffile.J~u 

(1) 

61..2JC~po ? (2) 

c) 52 _oJ]~ce:,~am m1rm6o 3 o.fD~o 
OJj®jCWI1l8CQ) ntD L© (()"1 ©1mfl am 

o.fDSJ,c:008o ? o.fDSJ,c:OOJ,Cffi 3 ..2.n~o 
63Gl(() mloo 0J(()(O'(O)cB80.J1Wo o.fj)l© 

(()"1®1a:VleJJ,61'1i? (3) 

10. a) (; + 9y r <>BJrm Clll~en.,ro 
6TD(0'(0)161eJ oJB60B~61S o.fj)~O 

---------Clli1J)m). (1 ) 

b) gJ2'D o.11 oJJ,e.n cB:J (() 6TD(0'(0)161 eJ Q) w J 
oJ Bo cB:J6frSJ,o.Jls1cBUIJ,cB:J. (3) 

11. a) 200mJ,o 400m6o gJ2ScB6JJ,~ 7 61~ 
(J)J,6m1®6m~61s ®J,cB:J cB:J86mJ,cB:J. (3) 

b) 63(()6 G. p. CQJJ,61S Clli1J)Bj 3 oJB60B 

39 
~6lS ®J,cB:J 10- ~o ffiYilOJCQ)J,61S (J)J,6ffi 

mn.OeJo 1 ~o Clli1J)cB:JJ,CffiJ,. o.fj)Efu1am 
oJB60B01l o.fj)':?J,©J,cB:J. (3) 
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12. Consider the line joining the points 

P (-4, 1) and 0 (0, 5) 

a) Write the coordinates of the 

midpoint of PO. 

b) Find the equation of the line 

passing through tile midpoint of 

PO and parallel to the line 

(1) 

3x - 4y + 2 = 0. (2) 

13. Cons ider the line x + 3y- 7 = 0 

a ) The slope of the line is 

b) Find the image of the point 

(3, 8) with respect to the given 

(1) 

line. (2) 

14. a) Find the centre and radius of 

the circle 

x2 + y2 - 8x + 1 Oy- 12 = 0. (2) 

b) Determ ine eccentricity and 

length of latus rectum of the 

x2 l 
hyperbola - -- = 1 . 

16 9 
(2) 

15. a) If Pis a point in YZ- plane, then 

its x coordinate is (1) 

618 

b) Find the ratio in which the 

YZ-plane divides the line 

segment formed by joining the 

points (-2, 4, 7) and (3, -5, 8). (3) 
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12. p (- 4, 1 ), 0 (0, 5)omrrr)l6'(lJk136c006'>§_ 

<E CW8~<;dlc006nn <Effi6LJ oJffi1(!)6YD1 

c006rfr>. 

a) PO 6>~ mwj 6Y2Jlm6oJl6>~ m1CO<E(3 

(fl) 8 ffi>60T3 cJD cfr.> 8 6YD6 cfr.>. ( 1 ) 

b) PO 6)~ mw.0 6Ylilm6oJlam rfr>~sl 

cfuS<'Tig ~~o3x -4y + 2 = 0 
om em cg m 6)J ~ ffi.) m 8 ("(lj) m ru6 m 8 w 
cg m 6)J cw 6 6) s ffi.) m ru 0 cfr.> .0 o om \j) 6 
@6rfr>. (2) 

13. X + 3y - 7 = 0 omcm <Effi&J 

oJ ml (f)6YD1 c006 rfr>. 

a) g;Q'D <Effi6l.JCW66>S <ECW8<;t:r 
_ _____ ®Q)offi. (1 ) 

b) g;Q'D (g(D6l.J6)(1l) ffi'@>cmBm8c001 (3, 8) 
omcm m.Jlm6oJl6'>~ [Q<EQl~" 
cfr.> 8 6YT) 6 cfr.> . (2) 

14. a) x2 + y2 - 8x + 1 Oy- 12 = 0 
omcm O-'o)®0>®0>16'>~ QlWj6l2Jl 

. ffi60J60 @@)ffi.OJ60 cfr.>J6YD6rfr> . (2) 

x2 l 
b) 1(3- g = 1 om em 6)6>oD<ri=JCO 

6) 6Y2J 8 §. cw 6 6) s om cfr.>v 6) ffi.) cfOl s1 m5l 
RlCWJ,o eJJRm) 6)0cfuS®OJ16'>~ 
m"l§.OJ6o rfr>61156n.JlSlc006cfu. (2) 

15. a) YZ- plane 6'>eJ 63ffi6 6Y2.flm60JJW 

P CW66>S X mlCO<E(3WJffi>o 

___ @@)om. (1 ) 

b) (- 2, 4, 7) , (3, -5, 8) omcm"l 

mJl m 6 cOO cJD <E w J ~1 c;nf1 GOO 6 em 
<En>&J6>m> YZ-plane rsJ(f)lcOOJCTn 

®l>o(fl)6Y2J ffiJJo om \j)6 @6cfu . ( 3) 



16. If f (x) = 4 , x = 1 
{

a+ bx , x < 1 

b- ax , x > 1 

and lim f(x) = f (1), then find the 
x~1 

values of a and b. (2) 

17. Find the derivative of y =cosec x 
from first principle. (4) 

OR 

X+1 
Find the derivative of --

1 
from x-

first principle. (4) 

18. a) Write the contrapositive of the 
statement "If x is a prime 
number, then xis odd". (1) 

b) Verify by the method of 

contradiction P : J5 is 
irrational. (3) 

19. Consider the following distribution. 

lllllllllllllllllllllllll 

{

a+ bx , x < 1 

16. f (x) = 4 , x = 1 

b- ax , x > 1 

lim f(x) = f (1) ffi'®6)6m~1mo a 
x~1 

C!2>66)SCQ)J,o b CQ)66)SCQ>_;o oJleJcfucfO 
cfuJ6TD6e£b. (2) 

17. y =cosec x 6)~ 6)M01<8ruR"lruu 
nLl ~ c oJl emm51 'ctll uo ~CLl (gCQ)JCJ)l_g,f 
cili6l!S6oJlS1cOOJ,cili. (4) 

cml)6)~ llb1am 

X+ 1 
X - 1 6) ~ 6) (U) o1 (g OJ Ri oJ nLl ?;Bu 

L oJl em m51 'ctll uo ~CLl (g w 0 CJ)l_g:l c£b 6l!SJ, 
oJlSicOOJ,cili. (4) 

18. a) "x 63ffi6 mrorsJg16jm>o6lJjWJWJm'O 
X 63 R m>o6lJ J (!)) J 6'f'l) " om (ffi l CLl ~J 
OJffiC!2>J,6)S <8e£bJ6TiOLSJ<8oJJm518Jru 
otj)'-96®6cili. (1) 

b) <8e£bJ6TiOLSS1cMJem roi®1 ~CLl<8C!2>J 
CJ)l_~r CLl ro1 (g(j() J u51 c006 c£b. 

P : J5 is irrational. (3) 

19. ®J6)':l' 6)cfuJS6(010)1ro1cOO_;rrn 

cu5l m5'LS16W & nS:1 em nJ ro1 CJ) 6m1 cOOJ,cili . 

Marks 0 - 1 0 1 0 - 20 20 - 30 30 - 40 40 - 50 

Frequency 5 8 

a) Find the mean of marks. (2) 

b) Find the standard deviation of 

marks. (2) 

c) Find the coefficient of variation 

of marks. (1) 

618 -6-
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a) mJ&cOOJ,cfu~6)S mJWjo e£bJ6ffi6cili. (2) 

b) O:lJfficOOJ,cfu~6)S ?;BJemClMroM 

M"l o.n (gCQ)nS:J em e£bJ6TDJ,cili. ( 2) 

c) mJffic006e£b~6)s coefficient of 

variation e£bJ6ffiJ,cfu. (1) 
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20. The probability that Ramu will 

pass the examination in both 

Mathematics and Physics is 0.5, 

the probability of passing neither 

Mathematics nor Physics is 0.1, 

the probability of passing 

Mathematics is 0.75 

618 

a) What is the probability of 

passing Mathematics or 

Physics ? (1) 

b) What is probability of passing 

Physics ? (3) 

-7-

20. (() ::l lLl6 oJ (()J cfu9::j Cl2f1 am cfu 6m d:181 m 6 0 

o.D1 CID1~ 1 ffi6o ~Cill1d:1860J8ffi6~ 

C8LoJJ6WmlleJ1R1 0.5, cfu6md:181m6o, 

o.n1m51m1m6o ~m5ld:18Jcm1(()1d:18::lm6~ 

C8loJJffilmfl eflR1 0.1, cfu6md:181mv 

~Wlci:1860J8m6§§ C8LoJJ6W6YllleflR1 

0.75. 

a) cfu6mcOOlC8mJ ru:Slm51m1C8mJ 

~m5lci:1860J::lffi6§§ C8loJ86Wmll 

eJ1R1 cfu::l6m6cfu. 

b) o.n1mSJm1m ~mnci:186ru::lm6~ 

C8 LoJJ6WmlleflR1 cfu::l6m6cfu. 

(1) 

(3) 
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