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Class No: ....................................... '. .................. . I IIIHI IHll 1111111111111111 1111 
Name: .......................................... : .................... . 

FIRST YEAR HIGHER SECONDAl{Y 
SECOND TERMINAL EVALUATION DECEMBER-2018 

Part-III 
MATHEMATICS (SCIENCE) 

Maximum : 80 Scores 

General Instructions to Cmuli,lates: 

Time: 2½ Hours 
Cool-offTime : 15 Minutes 

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

• Use the 'Cool off time' to get fami!iar with questions and to plan your answers. 

• Read questions carefully before answering. 

• Read the instructions carefully. 

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

• Malayalam version of the questions is also provided. 

• Give equations w!,erever necessary. 

• Electronic devices except non programmable calculators are not al/owe,/ in the Examinatiou flail. 

nlleJamroo1cibcfoc.i6)Jg}j) 6'n.JD({5)J m1ma(j(l{)~cfo : 

• m1ro(j'ln91"s 01)Q)CQJ(m)1m oJ606)Q) 15 m1mlR" 'rfhJ,UO 630n.O" 6)6)So'g16TTsOmJlro1c0060 

• 'rfhJ,UO 63on.n" 6'6'So'a:mOBJ6mUO oJro1mm.i6'~som6o g2<m>m6m<io ~®J,l@6ffio 6'.D..J~om6o 

g1oJ a:wocn'l c00 6rfh. 

• g1<m>ro6m<io O{j)':P6@6cm@'lm" m6mJ a:moB<l6m<io ~BUOoJ~«>C)do ruomJlc006ffio. 

• m1roa:t:3C/06mUO Ql6':P6rum~o ~BUOoJJ,«l()do ruocnJlc006TT>o 

• rfh6!l)c00" rfhJ,§e.J6rfhUO, .!l!lL®6mUO, l(J)On!l6rfhUO, omcm1ru g2<m>CO<Xo.J~01arn Cll)6)Cln 

g16TTsOmJlro1c006ffio. 

• <J.D..JOBJ6mUO Q)e.JCQJO~<m>'le..160 marnrfh1cnJ1§66TTs~ 

• ~ruuo Jffi~ mille.Jcm> 01)QlOJOrfhJ6mUO 6'rfhOS6c006TT>o. 

• <XLnJOLwom6rfh<io 6>.D..J~omorfho<m> rfhoarnc006a:e.JR<?JrfhUO 63~6>rfhW~ 63ro6 ~eirfh"a:lS06ffi1cLn" 

g1o.Jrfh(!)6TT)OJJo nJc6l~o nDO~C!m ~o.J<XW>O(J)1cOOJOJOOO o.JOS1~. 
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Answer any six from questions 1 to 7. Each question carries 3 scores. 

1 m6<mcn?> 7 (lJ6)COCOJ6~ C::.!l.JOBj6l5l3glCOT> aj361rn>S:1.>1e.iio 6 o.Q~<nmlmv m::>trn>o g2mo1C06)Ql'9 6@ 61£h. @oc::ro::, 
C::.!tJOGJ(l)T0)1m6o 3 Ql8ffi<B6)" oJl@o. ( 6 xJ= 18) 

1. Let A = { x :xis a natural number less than 10 and a multiple of 3}, and B= { 1,2,3 ,4,5} 

A = {x :x nJ(l)T0)1cefo 1£h6oruocoJlruro6cm, 3 61fW ro66ID1@mocw 63<06 o.Q61Jl<N> m>o6l.JJ B={ 1,2,3,4,5} 
~rn?, 

(a) Write A in roster form 

A O@cm 61CYUfi161m c::oo~ro m~nJmm1mi 0@'9J®Jd!h. 

(b) Write (i) Au B (ii) A- B 

(i) Au B (ii) A- B §!2rud!h6Tl's6n..1lslce6\~d!h. 

2. (a) if (x + l,y-2) = (5,3) Find the values of~ andy 

(x + 1, y - 2) = (5, 3) CG'©)Cll>Oml 'x' 6)fWCW6o 'y' 61fWCDJ6o o.Jle.i d!h611'56nJ1slc006&➔.i. 

(Score : 1) 

(Score: 2) 

(Score : 1) 

• (b) Write the .domain and range of the relation R defined -on A ={0,1,2,3,4,5} by 

R={(x,x+J):xeA} (Score: 2) 

A= {0,1,2,3,4,5} CG'®6m~. R = {(x,x + 3) :x e A} o.Qcm o1aeJ~61fW 6)CU)::)6)61Qlm6o c::omii6o 

O{j)l:P c!i® Jd!h. 

3. (a) The minute hand of a watch is 1.5 cm long. How far does its tip move in 40 minutes? 

(Use 7f = 3.14) (Score: 2) 

@ro6 ru::,_gJl6)~ m1m1A cru~..!2.llcB6> 1.5 6)CYU. m1 ml~m6611'5~ 40 m1mc§'6)J!h::>ong" cru~COJ661s C8lc)lWo 
O@l® B~mo m>6l!!llC01cB6)6o ? 

(Use 7f = 3.14) 

(b) The value of sin ( 
3 t) is ................ . (Score : 1) 

sin ( 
3 !") .,qq nJJei = ---------

. 4. Show using the principle of mathematical induction that n ( n +I)( n + 5) is a multiple of3. 

(Score: 3) 
mommaioA1ce6)rn1, g2cfoCW<Wj6XVl tn.Jlcfom5l<J:llun ~oJaCOJocr51.gd" n ( n + 1) ( n + 5) 3 6)~ ro66Trll@mo6)6mcm" 

G)rn,~coJ]<BG) 6<fh. 
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5. (a) Write the centre and radius of the circle (x+S)i +(y-3)2 = 36 (Score : I) 

( X + 5)2 + (y-3 )2 = 36 Cl{j)ITTl OJJ<m><Om>16'~ <llc£hlffiOJ6o m@><OOJJo c£h6TT56o.Jl$)c.86)6c£h. 

(b) Find the equation of the parabola whose vertex is (0,0), focus on x axis and passes 
through (2,3). (Score : 2) 

X Cl3YOdh'l:1<m>1rd& <8ollOcOOm6o 6)0Jffi6)Sfa" (0,0) W6o m@>W o.JO<OOC86YlJO~ (2,3) Oij)ITT> 

mJkT36 n.JleJ~6)S dhSITT>J<Jo.JOdhJITTlJ. o.J0(1)(86n.J0~(l2) J6'S cmmruoc&., jo c£h6!l5Jo.Jlslc.86)Jc£h. 

6. From a class of 25 students, 10 are to be chosen for an excursion party. There are 3 
students who decide that either all of them will join or none of them will join. In how 
many ways, can the excursion party be chosen? (Score : 3) 

7. 

25 dh~an~ 6.1m6 ~cruJrd& m1<m" n.Jl<Jmoecwol®c06)::>mJl 1 o an~G0>6>~ cml<06>E>mmSJc.86)6ffio. 3 <:n.Jro 

6'3m6m1~" n.Jla:moGWOt®aulrd& n.J6>Ea,S6c06)6o, Cl3Y06)~!fb1rd& moo1crflrd&c06)6o Cl{j)CTn6 ~ro6mom1c06)6rm6. 
n.Jl<JmOBCWOl®O <n>one.J6)Cffl> Clti)l® m°l®1mJlrd& 6>®<06'6mmSJc06)0o ? 

3x-4 x+ 1 
Solve -

2
- ~ -

4
- -1. Mark the solution on the number line (Score: 3) 

Answer any eight from questions 8 to 17. Each question carries four scores. 
(8X4=J2) 

8 QIJ®rd& 17 OJ6)CO<DJ~ ll!l..JOC3j6lm@rd& Cl(B6)CiS>&hJeJJo 8 Cl{j)bm<m>1m6 QIOlm>o@<m>C06)QllJ>JCiS>Jc£h. 630(8(00 

IJ.!lJOBj<m>1m6o 4 ffilCl!dbO© n.TI<mo. ' 

8. (a) If n(A) = 3,n(B) = 5 and Ac B. Then n(A r. B) = ........... . (Score: 1) 

\ 

n(A)=3,n(B)=5, AcBm@>m>Ord& n(Ar.B)= ---------
' 

(b) In a committee, 50 people speak Malayalam, 20 speak Tamil and l O speak both 
Malayalam and Tamil. How many speak atleast one of these languages? 

(Score: 3) 

6.1COJ cmm1@1mJlam 50 <8n..JIO mel<D>~ m>omX>©1c06)Jcm<l1COJo 20 <llo.J«> ClS)Q)1'9 CTl>oCTUOC01c06)c!,CTnOJ«>6o 

10 Clln.J© COEi'TBJ ©Ooi!CWJo m>o<n>~©1cB6)JCTn0JCl>JO m-@)6TT)~ Cl(B6)CiS>Ea,1eJJo 6.1COJ ©~oi!cnJl6)eJIB,1eJJo 

cmo<n>~c6Jc06)6(TT) Cl@l@<llo.Jro <tJ® cmm1®1cnJlei6EilB"? 
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9. (a) Identify the graph of the function /(x) ~ x-2 I 

I. I ' i ··-· ·-. . . .. .. -· I . ;· - : . ; .. r--
. :··- -~-~~: ···r ! .. ~---7; . 

• ffl & I ! • ~ -•· 

I ,· I 
• . 

·r- - 4 

(b) Write the range of f(x) 

( c) Find the domain of the function g(x) = Ix·_ x 

10. (a) 

X 

g(x) = IX - 21-3 nmcm n!lo(l)ctlj6)~ 6)(U):)6)6)(1)CTQ cfbE;m6n.]slc:86)6cfb. 

W . h. -2n C 2n ,n ntet evalueof sm -+ os -+tan·-
4 4 4 

( b) Solve the trigonometric equation 2 cos2 x + 3 stn x = o 
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(Score : I) 

(Score: I) 

(Score: 2) 

(Score: 1) 

(Score: 3) 



• 3 i i . (n(n+I)f 
11. Consider the statement P(n): 1 + 2· + 3· + .... n' = l. 2 ) 

p ( n) : 1 j + 2 3 + 3 3 + " .. n 3 = ( n (;, : 
1 
) I~ Otf)Cln Ln..Jcm:::irum n..J<t>1(1)6f01ce6\~cfb. 

- I 

(a) Prove that the result is true for n = I (Score: 1) 

CJmam Lo...Jc-morum n= I m" (Jl)<t>1W06)Gmcm 6)cm~cnJl,e6\;cfb. 

(b) Prove that the result is true for all natural numbers (Score : 3) 

CJmam Lo...Jc-morum cffiO Otf)~<lmcruo6l.J~cioc006a (Jl)<t>1W06)6mcrn" 6)cm~cnJlc:e6)6cfb. 

' ' x- v-
12. Consider the hyperbola - - -· · = I.Then find 

16 .9 

x2 y2 
16 - 9 = 1 O@Cln 6)6)o.OCJ::j<O<X6YlJO~ n..J<t>1(1)6Tn1c006cfb. 

(a) Co-ordinates of foci of the hyperbola 

6)6)o.0CJ::j©!!6YlJ::)~(l2) 66)S (8n.O::)(T1)1W 66)S ffi)~..a.Jcfbffi)o6}J~(J{) cfb6TTs6oJlslc006cfb. 

(b) Co-ordinates of vertices of t_he hyperbola 

6)6)o!)~(T)CJ6YlJ::>~W 66)S 6)(1J(t)6)~6cfb~6)S (Tl)~cfb(Tl)o6lJ~cio cfb6TTs6oJlslcOO 6cfb. 

(Score : 1) 

(Score : 1) 

(c) Eccentricity of the hyperbola (Score: 1) 

6)6)o.O<Jj«l<36YlJO~W 66)S Otf)cfb"'6)ffi)CIDLslmSIA1 cfb6TTs6oJlslc00 6cf➔.i. 

(d) Latus rectum of the hyperbola 

6)6)o!)~(T)(J6YlJ::)~(D)66)S eJ::)Affi) 6)0c£b"So cfb6TTs6oJlslc006cfb. 

(Score: 1) 

13. Consider the complex number z = 1 + ✓Ji 

14. 

z = 1 + ✓3; O@Cln CJcfbOonJM cruo6lJ~ ~CD1(1)6J'Olc006cfb. · 

(a) Find the multiplicative inverse of z. (Score: 2) 

z 6)~ oo 66mm n.fln..Jailcmo cfb6TTs6oJls1o96> 6c:0:,. 

(b) Write z in polar form (Score: 2) 

Z 6)ffi <Jo...JO~O«> CD~n..J®m1am Otf)':96CIS)6c:8:,. 

(a) Write the x and y intercepts of the line 2x + 3 y = 6 (Score: 1) 

2x + 3 y = 6 O@cm rumcw66)S x, y ~~&6>crun.JA6c:0:,cio Q@':96cm6c:0:,. 

(b) Reduce the equation ✓Jx + y- 8 = o into normal form. Write the values of p and w · 

(Sc~re: 3) 

✓Jx + y-8 = 0 Clij)(TI) OJ(l)6)(D) <!ffiO©Cl<lm CDJin..JmTIS>1Clm 0@':96CIS)6cfb. 

p, w gQOJCWA6>S n.flei O@SJ6>mTIS>':96CIS)6c:8:,. 
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15. (a) Expand 2+ x Using binomial theorem. 
.. 

(Score: 2) 

(b) Without expanding, find the coefficient of x6 y3 in the expansion of ( x + 2 y )9 
(Score: 2) 

( x + 2 y) 9 
6>m oJln.J6ellcfb(l)1cB6>06>® x6 y 1 no)cm n.JBmml6>CW ~<Wnrlln!ij~ c0>6T86n..flSlce6>6c:tb. 

16. Solve the following inequalities graphically (Score : 4) 

®06>'!' 6>c£b0s6cm>1m1cB6>6cm ~mlc:tbJOeflA1c:tb6>§ lCIX>o.Lf ~n.J<8<Wocn1.!3J n.Jm1nnm'lcB6>6c:tb. 

x-2y~3 

3x+4y~l2 

x~O 
y~l ;;. ' 

17. (a) In a GP, the 3rd term is 24 and 6th term is 192. Find the 10th term. (Score: 2) 

63«>6 G.P <WJ6>S m6cmoo n.JBo 24 ~o CG'@OOo n.JBo 192 ~o CG'©)<WO«>'& n.J(ffl)Oo n.JC3o 

~Jn.JlslcB6> Jc:tb •• 

(b) Find the sum to n terms of the series whose nth term is n (n + 3) (Score: 2) 

n th n.JC3o ( n + 3) Clf@)<W 63©6 c:~6Trll<W66>s n n.JC3~~6>S <m6c:tb c£b06TD6c:tb. 

Answer any five from questions 18 to 24. Each question carries six scores. (5x6=30) 

18 m6cmm'& 24 OJ6>mm>~ Cl!l..JOC3~«m Offi6><mllbleJ6o 5 0@6J;Rcm>1m6 mol®o ~COlll)©6>1ll'96<m6c:tb. 63<Smo 

C:.!2JOBjCOlll)1m6o 6 m>a:cfbO«> nl'lcmo. 
( 

18. (a) · Find the slope of the line passing through the points A (-2,6) and B ( 4,8). 
(Score: 1) 

A (-2,6), B ( 4,8) n@mi'I mflCY3JcB6>~eJ.6)a <fbS(TnJ<8n.JO<fbJ(Tn 63Ct>J O.ICtl(U)J6>S .!2J©10.lu 

~Jc:tb. 

(b) Find the equation of the line passing through A and B (Score: 2) 

A, B nfficml mflm6~e.i66>S c£bScm6 CJn.JOc:tb6cm rumw66>s m>IIlOJOc:tbjo O(j)'!'6® 6c:tb. 

( c) Find the distance of the point (3, 1) from the above line (Score : 2) 

( 3, 1) no)CTn 6l1Jlm1,o.Jlam oilrm ~ rummJICJeJcS6)~ (3.(t)o ~6TDcS6>0cB6>l,c:tb. 

( d) Write the slope of the line perpendicular to the above line (Score : 1) 
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19. (a) If sin i- = ¾ and x lies in the second quadrant, write the values of the other .. 
5 trigonometric ratios. (Score: 3) 

. 3 
smx = - ~o x ©61'SOm6lcm> .!l.J®A«ILOOoCJbcm>1e.iAmowoam mA" 5 t<m1<Jc&.,06TT)m1<m1 

5 

C8ll)o(@6T).JCTU>fim~6)SC!l> Ao nJle.i <&61'SAo..llslcB6>Acib. 

(b) In any triangle ABC, show that sin ( 
8 ; C) = b: c cos ( ~ ) (Score: 3) 

. (B-C) b-c (A) ta»!Cldb06TT)o ABC caJlam sm -
2

- = -;;-_cos 2 (UT06)6TT)<m 6l~caJlcB6>Jcib. 

20. · The equation of the straight line in the following figure is 2x + 5 y = 10 

'. 

(a) Find the equation of ellipse (Score: 2) 

(b) Find the foci of the ellipse (Score: 2) 

(c) Find the eccentricity and latus rectum of the ellipse (Score: 2) 
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21. (a) Find r if 5 P, =2 6 f', __ 1. (Score : 2) 

5 P, = 2 "f',_
1 

<mp)(IDO('o1, r 6)1 n.0e, cfh6TTsJn.]sJc86)Jcfh. 

(b) In how many ways the letters of the word PERMUTATIONS can be arranged so that 

i) Words start with P and end with S (Score : 2) 

ii) Vowels in the word are all together 

PE~MUTATIONSCl{j)cmruoc86)16)e.Jam>&Mj~6)~lc£ha5lc£hC01c86)6cs<ru~ 

i) P mfl('o1, m\~S61SB1 S ('o1, amirum>om1c86)6cm ruoc86)6ie,™6)s Cl{j)GJ;R6)1lll®? 

ii) QJC):l('o1,@ 63©6m1-416rum6cm OJ0c006c£h™6)S Cl{j)GJ;R6)1lll® ? 

22. (a) Solve the quadratic equation x 2 
- x + 2 = o 

x 1 
- x + 2 = O n{j)cm ©61ls0o <&>~®1m>mruOc£bJcm>16)1 n.Jm1ru>omo cfh0611)6<&>. 

(b) Find the square ro_ot of the complex number z = 3+4i 

Z = 3 + 4i Clfj)ITT) <S<B:>Oogd~ ffi>o6lJJC0.>66)5 rurocamie.io cfh61l)c86)0c86)J<B:l. 

(Score: 2) 

(Score: 2) 

(Score: 4) 

23. (a) Using binomial theorem prove that 6n -511 always leaves remainder 1 when divided 
by 25 (Score : 3) 

6 '7 - 5n 6)ffi 2 5 6)<B:,06TTs6 nnm14do('o1, C/01~o n{j)gJ 0(IDU<8<J:j0'9 30 1 mTP.)mflm1ce6>66)Q)('ffiU 

6)6)6llJ<Smom1w('o1, m>1BlX)Cll))o ~n.J<SCD.!0(1)1.gd" 6)®~m.Jlc.86>6<&>. 

(b) Using binomial theorem prove that nco +n cl +n c2 +n C3 + ...... +n en= 2n 

(Score: 3) 

n Co + n cl +,, c2 + n CJ + ...... + n en = 2" Clij)('ffiu 6)6)6TlJQmom1w('o1, cru1<3l>OCll))o ~n.J(8(ID0(1)1.!3d" 

6)~mJlcOOJ,£b. 

· 24. (a) Insert 6 numbers between 3 and 24 so that the resulting sequence is anA.P 
(Score: 2) 

3 m6o 24 m&o ~swJl('o1, 6 cruo6Ll~cio n{j)~6®1<S..gJ«>mm" 63<06 A.P m~cJl<&>m1ce6>6c£b. 

(\)) The sum ofn terms of two arithmetic progressions are in the ratio (5n+4): (9n+6). 
Find the ratio of their 18th term. (Score: 4) 

m61ls6 <TUlllJCll))CO <S®6TTf1<&>~66)s n n.JB6M3~M6)S ®!cfh ( 5 n+4): ( 9 n+6) Cl@rm 
amim6n.JO<ro~rn>1e.J0611)~ amirur:a,66)5 18 -0o n.JB6M3UO CIDOJD1e.J~ amim6n.J0C!S>o c£h61'Ys6n.Jlslc86)6<B:,. 
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