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JUNE 2017 

Time: 2½ Hours 
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Part - Ill 

J\1ATHEMATICS (SCIENCE) 
Maximum : 80 Scores 

General l11structio11.'i to Caudh/ate!<o' : 
• There is a 'cool-offtime'·of 15 minutes in addition to the writing time of 2Y:i 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 fa!niliar 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 itselt: · 
• 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-progranimahle calculators are not allowed in the 

Examination Hall. 
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I. (a) If R = .{(x, y) : x, ye Z, x - y E Z), then the relation R is 

(a) Reflexive but not transitive 

(b) Reflexive but not symmetric 

(c) _ Symmetric but not transitive 

(d) an Equivalence relation (Score: I) 

(b) Let * be a binary operation on the set Q of rational 11{1111bers by a * b = 2a + b. · 

Find 2 * (3 * 4) and (2 * 3) * 4. (Scores: 2) 

(c) L:ct f: R • R, g ~ R • R be two one-one functions. Check whether gof is one-one 

or not. 

2. (a) sin (tan-11) is equal to 

I 
-(a}. 15. (b) 

(c) -
') (d) 

(h) If x E (0. ro2), show that 

cor' (✓ I + sin x + ✓ I - sin x) ~ ! 
✓ 1 + sinx- ✓ 1 -sin.,· 2 

3. (a) The number of all possible 2 x 2 matrices with entries O or } is 

(a) 8 

(c) 16 

(b) 9 

(d) 25 

(Scores : 2) 

(Score : I) 

. (Scores : 3) 

(Score:_ I) 

(h) lf the area of a triangle whose vertices are (k, 0), (5, 0), (0, }) is IO square units, 

then find k. (Scores : 2) . . . 

(c) Using elementary transfr~~nations find the inverse of the matrix [ ~ ! ] (Scores : 3) 
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I. (a) R = l(.r, y): .r, y E z, x - ye Z.} nmon olae.Jnil<m 

2. 

(a) olf\GdhmJlnf ~6111" tsoo5m.>1@nr mra~ 

( b) Olt\{rfb"'crulo.r ~6TT) rrullll(sldh"' CfmftJ 

( c) oulmtslab"' ~6lTI"' lSocmm.il~ru"' am~ 

{d) §:QcfhJe.m&mf o1ce.idl:!rm ~61ll"' 
. . 

(h) * n©~ Q616lllffi01 630i:JOOniio5 Q nrocm gjcm'8J <ruo6U.,\J(f)6m®ID1_CGS m1c8?-J~.aG)-

Q?d'.;i1eti1.aG)JITT)<~f a * b = 2a + b n4>cmo6m. 2 * (3 * 4 ), (2 * 3) * 4 mru '8:>06TT>l,a,. · 

( orgpmm>.. : 2) 

( c) f : R • R, g _: · R • R 212ru m6lli oJ6llS-rum3 n.Do(f)"'n!i::imJd'bu8 ~6)6lTim,1CGS gof 

(a) sin (tan- 11) ®l&iJ,!llO<n><m"' 

I 
(a) {i (b) 

(c) - (d) ill 
2 2 

(✓\ + SiOX + ✓ 1 -SinX) X , 
(b) x e (0, rr/2) ~m>om3 coi-1 ✓ . ✓ . =, tt4>cmJ 6><m@cmlcB6lJc&,. 

I + sm x - I - sm x -

3. (a) 0 mrao>~m,1(G5 l n{f)OO(.Slcrvow~ ~Nh 2 X ~ 00(5\fbJcfh@Jo>S n©ffi?o 

(a) 8 {b) 9 

. (c) · 16 (d) 25 (ocwom : 1) 

(CClJ(l«tO'\_r : 2) , 
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4. (a) If A is a 2 x 2 matrix with IAI = 5, then ladj Al is 

(a) 5 (b) 25 

(c) 
5 

1 
(d) 

25 

(b) Solve the system of equations using matrix method 

x+ y + z.= 1 

2x+3y-z=6 

.\"-y+z=-1 

(Score: I) 

(Scores: 4) 

5 · I · ti . ft d b f( ) {X + 5 if x ::; I . . . (a) Examine whet1er th~ u~1ct10n de me y x = .t-S ifx> 1 1s contmuous or 

not. 

· -I -1 1 QY ":J:. (. b) lfx = asm t y = acos a> 0 show that = . . . ' ' d,· X 

- d2y . !!Y 
(c} . If y = sin-1x, show that ( I -~2

} dx2 = x dx. 

6. ( a) Slope of the tangent to the curve y = 5 - I Ox2 at the point (-1, -5) ·is 

(a) 10 

(c) 20 

(b). - IO 

(d) -20 

(Scores: 2) 

(Scores : 2) 

(Scores : 2) · 

(Score: I) 

(b) Show that of all rectangles inscribed in a fixed circle, the square has the 

maximum area. 

, OR 

(a)_ . Maximum value of f(x) = log x in[I, e] is 

(a) 

(c) 1/e 

(b) e 

(d) O 

(h) Using differentials, find the approximate value of (255) 114• 

4 

(Scores: 4) 

(Score: 1) 

(Scores: 4) 



4. ( a) /A/ = 5 ~W 63©12 x 2 CZIO(s1flh" ~mf A r4>m,lm$ ladj Al 

(a) 5 (b) 25 

' t 
(c) 5 

(b) CZIO(Slc:Eb(Tlf 6)1Zl(l(ID(U)" ~nJQ\]])Ju,14:1" 

x+y+z=I 

2r+ Jy-z = 6 

x-y+i=-1 

t 
(d) 25 

n(j)(ll) CTU/llOJOc:Eb l6mlcm mlcSIW0©6TTio 6)!Ll~lc:Eb. 

. {X + 5 if x ~- I ... . ... · .. 
5. (a) f(:r) = x- 5 if x > I n(j)Ol) n.CloU)di:100 c:Eb6Tls1m.\lcru ~a:GTTIO mrowc:wo n(j)ITTJ 

rumlowouflc001c&. 

. -1, -1 dv -v 
( b) X = as1n • y = a cos t' a > 0 ~('Q)Om8 ~ := -; n«)® 6'1®§1eo>l<001c&. 

( ocwommr : 2) 

(ocwommr : 2) 

(ocwommr: 2) 

6. (a) y = 5 - I Ox1 cc8 (-1, -5) n(j)Ol) 6JlJ1ro1nilam rumsw1ITT) 6)®0Sl0J©<lVl6lS nJ©lru". 

(a) 10 

(c) 20 

(b)" - to 

(d) - 20 (ocwom: 1) 

(b) 63©1 m1urulCID ruimw>mtm1cw CID?.lm»©OeJQJffio 6bJ~oru1rrn !Ll«rll©6013§1©8 nmgru10 . 
dhlSl«rlm8 o...l©?J§OJ., CTl.)!ll!LICIDl«xlmn1mJ6)6TTICT1)., 6)Clf.1§1CD>lo:B6)!dh- (orgpmmr : 4) · 

C!Di)6)Wm,1<GS 

(a) f(x) = log x m"[ I, e] w1e.i~ nmgru10 c:Ebls1w nile.i 

(a) 1 (b) e 

(c) 1/e (d) 0 ( OOJ!Om : I) 

5 P.T.O. 



7. Find the following : · 

(a) J. 4x- 10 
. d\' 

✓<x-1) (x- 3) 

J
. 1 

(h) (x1 +· I) (xl + 4) ch 

n:,A 

8. Evalua_te J log( I + tan :~:/d\' 
0 

OR 

I 

Evaluate f e1·dx a.s the limit of a sum. 

II 

9. (a) Arca below the curv~.y = - 2x + 3 in the first quadrant. 

(a) 1/4 

(c) 2 

(h) 9/4 

(d) 8 

(Scores :_ 3) 

(Scores : 3) 

(Scores: 4) 

(Scores: 4) 

(Score: 1) 

(h) Draw a rough sketch of the curves x2 + y2 = 4 and (x- 2)2 ~ y2 = 4. Also find the . 

' area between these two curves. (Scores: 5) 

. . J )l 
I 0. (a) . The_ degree of th~ differential ~quation 2x2 ~~1 + .,: (~ · + 7 = ·o is 

(h) 3 (a) 4 

(c) 2 (d) (Score : 1) 

(b) ~ Solve the differential t~uation ( I + y2) dd\' + x = e-ran-ly_ 
. y (Scores : S) 
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, .. 

j. 4.r- 10 l 
(a) ✓<x-2)(x-3)c:r 

j. I 
(h) (.rl+ l)(x1+4)dx 

. ' 
1(-' 

8. J log( I +tan.,) dx dMl~,B6)0cB6l!.a.. 

() 

I 

J crd, 6lCW rul~ ®ldhCDJJ6lS ~Cll1ff ~n..JQ(D):'.>(1)1.~.f dh6TTid36'J:'.>d36'Jltth. 

() 

7018-A 

(u) 1/4 

(c) 2 

(a) 4 

(c) -, 

(b) 9/4 

(cl) 8 

(b) 3 

(d) 

t, ... 

7 . 

(OOJ?:>c3 : 1) 

'(OC!J]:>CO : I) 

(oo_Jpmcru"' : 5). 

P.T.O. 

.. 



' 

. 
11. (a) The volue of lxl, if bis a unit vector ond {21- 2b) · (1 + b) = 30. 

(a) ~ 

(c) 4 

(b) 6 

(d) 2 (Score: I) 

(b) If a = i + 3j and b = 3j + k, then find a unit vector which is perpendicular t~-

---) • 
both a and b. 

/\ /\ /\ /\ /\ /\ 

12. (a) Cosine of the angle between the vectors i + j + k and i - j : k is 

(a) 1 /3 

(c) 1/2 

(h) 2/3 

(d) 

(Scores: 2) 

(Score: I) 

(b) If "iI, b, care three vectors such that lal = 3, !hi = 4, lcl = 4 and e?ch one of 

. them is perpendicular to the sum ot'other two, then find la Tb+ cl 

13. (a} Which of the following is a plane perpendicular to x + 3y + 4z = 7 '! 

( a) 4x + 3 y + z = 7 

(c) 3x·+ 4y + z = 0 

(b) 4x-z= 7 

(d) x+y+z=O 

(b) Find the shortest distance between the lines 

• /\ /\ /\ ( /\ /\ /\) 
r = i -2j + 3k + t -i -:- 2j -2k and 

• /\ /\ /\ (/\ /\ /\) 
r = ·i - j - k + s i - j - k 

14. (a) Distance of the point ( 1, 0, 0) from the plane x + 2y + 2z = 0. 

(a) 

(c) 

2 
3 

I 
2 

(b) 

(d) 

1 
3 

(Scores : 4) 

(Score: I) 

(Scores : 3) 

(Score: I) 

(b) Find the Cartesian equation of a line passing through ( 1, 2, - 4) and perpendicular 

. x-2 v-1 z-1 x-5 v z-2 
tothelmes--=~=-and--='""=---2 -I 1 1 1 1 (Scores : 3) 
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(a) -j6 
(c) 4 

(b) 6 · 

(d) 2 · . (acwom: I) 

• A A • A A • • • 

(b) a = i + 3 j , -b = 3 j + k ~crrom8 a SWlo b ~l'? eJo6T1Jaioro, 63ml ClDlmilQ@ru.a.sm 

. c9.0GTT>Jc9.. (ocwommr : 2) 

A A A A A A , 

12. (a) i + j + k, i - j + k nrocml o>ru.a.vso1'8:><.io <IDIZQJle.11~ o.a.o6Tlilo>r@ o>.a.06l6lcruoB 

(a) 1/3 

(c) 1/2 

(b) 2/3 

(d) 

(b) I a I = 3' I b I =. 4 .. 1 CI = 4 ~(U) micmv 6)(1JcfbvOS©mr ~GTT)v ::, b' ~. ca. l506)(ID 6300(!)0 

@ru.a.so1o mm (l)Gllsl 6)0Jc9,S~lc9.§J6)5 ®ldl>S)l>"" eJo611J6m3~06TT): nq)fB,l<W I a + b + 21 
c9.GTT>o:86lOo:86lld». (aOJ(lc&m>" : 4) 

(a) 4x + 3y + z = 7 

(c) Jx + 4y + z = 0 

(b) 4.x-z = 7 

( d) x + y + -Z = 0 

• A A A (· A A A) (b) r = i - 2j + 3k + t -i - 2j - 2k 

• A A A (A A A) r= i-j-k+s i-j-k 

nrocml 0(l)6l.Jc9,<ro (!i)IZQJleJJ~ oflgru10 .a.1061IDID 
0

t'3l(l)o c9.0GTT>ldb-

14. (a) (1, 0, 0) n@ITT> 6TlJlm1nflrn8 mlcmio x + 2y + 2z = 0 oe.iswi~ Bl(l)o 

2 I 
(a) 3 (b) 3 

(c) 2 (d) 

x-2 Y=-1 z-1 
(b) ( I ' 2, - 4) nman 6Tl.Jlm1nil ~16)5 dbSCTTJlOn..10c9. lCTTJ®lo -2-= -1 = -1 - ; 

x-5 y z-? · · 
_. -1- = I = I nromil Q(l)6Udbu!icB6'f eJ061lJru1mocn>~ Q(l)QJ(D)l6)5 dbO©~n!l:loB 

Cl1)12lOJOc9..,\o c9.0GTT>Jdb. (acwomcru" : 3) 

7018-A 9 · P.T.O. 
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15. · Consider the linear programming problem. 

Maximize z = x + y 

Subject t~l the constraints 

x-y~:.... I 

-2Y + y 2: 0, 

x • .y 2: 0 

(a) Find the feasible region. 

(b) Find the corner points of the feasible regiop. 

(c) Find the maximum point. 

16. A man is known to be speak truth 3 out of 4 times. 

(a) Write the probability that he speaks truth. 

(h) He throws a die. 

(i) Find the probability that he reports that "'it is a six". 
. . . 

(Scores : 3) 

(Scores: 2) 

(Score: I) 

(Score : I) 

(Scores: 2) 

(ii) If he rcp011s "it is six". Find the probability that it is actually not a six. 

(Scores: 2) 

OR 

Let .r denote the number of study hours of a person during a randonily selected day. The 

probability distribution is given below: 

P(x) 

(a) Find k. 

0 

0.1 k 

2 

2k 

3 

2k 

4 

k 

(b) Find the probability that he studies at least two hours. 

7018-A JO 

(Score: I) 

(Scores: 4) 

• 
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15. Maximize z = x + y 

Subject to the constraints 

x- y::;;- I 

-2.r + y;?: 0 

X, y;?: 0 

n(j)CTTI eftmlw<S O(n.JOt<J)Ollllovr Q(n.J06Qjo n.J(l)l(J)Gt'Tfl'8&llctn. 

(a) ndlcru1mflcm dleilwri d•.i06ml.tb. 

( h) n.rlkru16llllcm dlsiltlll~G'let IZIJ9.Ji.6,U'3 c8,06lT)ld•.i. 

( c) z ~ rulPJ nmgruJo rue.q@OcfbJm> milm1 ngJctJf '? 

16. 63mocm n.JOtllll(TT) moe.i\a,om l.~~lCIJS 12lJOOT>6£R° cruan _\QlOmi 

(a) (!JT3tlllOOO cruan lo n.Jom>1ruom2fm C(.n.J061lJmJleJ1g1 nd)!P}aS>}dl>, 

(h) (!JT3(D)Oc,5 63(l)J 6lMD ng)Olm>1cm1. 

( i) mnian" 6 nmon" n.JOtllll(ll}®lmlf!} C(.n.J06lllmJleilg1 cfb06IT)Jdh. 

(ocw:><&mr : 3) 

( Oq);!Otnm.i" : 2) 

(ccwom: I) 

(ocwom: 1) 

(ii) Clrn)ar>" 6 n(J)ITT°f n.J06'11ffl»Om8 m>tooc5mnamnlm3 6 ~c9,oan1m1.001n1om1~ 

C(.nJ06lll611Jlellgl 4b06mld3,· (ocwommr : 2) 

«lri)6)Wlb1m8 

o:><100.l)mocn.>1 6'>ar>at&>Gl'lfflJ')SJamD sm2 13lrum.>6XlmJ) sa>Olij6>S n.1om ou0cw6'>mm> x nmani 

(T\)JJ1J]d)6)1rm1. x ,mA c(.n.Jo611Jm.fleJ1g1 o.o1t~m.i.untto8 .!l.1JOJ6'>S &>c0,0s1~1m>1 : 

x O I 2 3 4 

P{.r) : 0.1 k 2k 2k k 

( b) ~wocm atmil aimflcf)6')J6lO&b1e.JJo ruolc001ruom1f1! C(n.Jo6rl..160Jle.1lgl c:B>06mlc&, 

( ocwomm>"' : 4) 
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SECOND YEAR HIGH ER SECONDARY EXAMINATION, JUNE 2017 
(Finalised Scheme of Valuation) 

Subject: Mathematics (Science) 

Qn.No Scoring Indicators 

~- Cd) ·E1,-C.,V:.vo..lence "J'Q.Ll\-h~n 

lb 52 ~ (_ ~ *4) = '~ * /O 

= I Jt 

R~roa"'tc ! -

Cs}'~ ,e_ J-- u.1..- -'S c__c,.. e.. J-o 1' cL "'Yul- a~wL ...J 

(.c) d: ~-, R
1 

'a-! Q. • R It 'X.1 1 "X-4 G.R. 

\j-0£) tx,) = ~io1:) LU)~ 

d lJ C-..1)) ; 3 C [r e:,.,;i) ~ > !' L"<-1) ~ k-u.) 

• X-1 -='5L~ 

'I 

\\ one. -one 
o-; 

Code No: 7018 

Split Total 
Score Score 

I I 

- -----------+-------1------1 

1-t S1 n ')l =-- eel 'X/1.+S I~> ---/l. + ~ S1n11/J.. (oS 1tj 2-. 

=-(fco:it,h----r S11) 16/2...f 
J_1_+_S--ln'l. =- Co$ -x/:L. -t $v11J/.2.. 

..) i _ S.tr.,1I :=. &:,S 11/ 1.. - 9 In 11/ 2. 

Y.2.. 

I 
/2... 

® 



SECOND YEAR HIGHER SECONDARY EXAMINATION, ,JlJNE 2017 

- ---r-------,----
Answer Ke· / \(~_uc p<~!l_lts n. No Sub ns 

= Co;' r Cos1/2.-t9m't'/!l.--ret>j 3/1.-Sm~ 

lios o/.z.--r-Stll'X/:2.- [toS3/.,2.~Stn1i~ 

·- [61 l ~ Lo$ 'l<f:) 
~ 510~0 

- c_;l [ c.ot: iJ =- st/2-

C) ((; 

!10 =-1 K 
;; 5 

0 

~I f 

~2- , 

~z, I 

o I 
0 

I 

an la- On e un, e.tl- vc.J.uL e~ ~ 3-tv e.. 

& t,J.l ~ C.O'l e__ 

A=- IA 

(7D=l~°JA 
[~ J =c [~ n~ 

Score Total 

I 



r -- . 
Qn.No 

4ca~ 

SECOND YEAR HIGHF.R SECONDARY F,XAMINATION, .JUNE 2017 

1 Sub Qns 
-----

Answer Ke y / V~l_uc points . -

[~ ~J =c [~ ~Je E>i-::> R2.-~R I 

[~ :J = L~ ~]~ j!9..-> ~I) (R._ 

[ 'o 8 [' -,J =- -I ~ f) 
e,-> R,-R~ 

-I 
A 

r? Q.,TY)C\ i k: : -
&i iv e & ill g (j)-.e.. etc~ -U.S lnd Di \u mY) 

,f TOI nb O' o 1 "{Y)Q1i b n5 

~) ~ 

F3X = B 

A':Ll I ~ .3 
I -1 

IRl-=--b 

A1 = U.cli R 
IR I 

r Score 

I 

I 

Total 

:;, 

L---_ __,___ __ ...,___ _____________ _____._ __ _,______ -

@ 



SECOND YEAR HIGHER SECONDARY EXAMINATION, ,JUNE 2017 

On. No Sub Qns 

5ca) 

I l~ -~ Qdj f) -=- -~ 0 
-5 ~ 

~ - elB 

-=-- Lo? - a -~ ['--~ 0 3 C, 
-s ':l- -\ 

-G LtJ ~-1LJJ =l,J 
~:..1...J 

Rem~1k 

~-=- ' z =- - ' J 

r-. "I_ 0.:-'ll €.nt'Y'l ~ lD cJ.j ft 
n-n:f Cnr1~u::- ~ 

:}-t\> Q r t'YIOt i k: 

Lt+ .ft'll)-= -'i 
X..• 1 

LHL* ~-HL 

~ ', :t tt.) l~ r>ot 

Remo.:f'r::: 

l . f O -{ di 'f t c.l- D."f\!>we.:i 8--<,v e, 1/ 'l. & C.O T e.. 

Score Total 

4@ 

J 



SECOND YEAR HIGHER SECONDARY EXAMINATION, ,llJNR 2017 

Qn. No Sub Qns 

(bJ 

-------

Answer Ke. y / V~_l.U£.1!.t!.ints 
-l t, 

d~ Sin 
x ' .,. lo:J a.. a.. - -

[j l:: ~ 

d~ 
-1 

to3 t - I X lo3 Q - (L ~ [t- ;~ 
dt 

dJ d~ ;dx _ - ~ 
dX - d~ IT - ~ 

R e.mcx i \C '· .... 

Score Total 

1 

r 

J 

I ' ~-/ ol!r2~ "l')O.l:- e_ . maiho~ ~v-e. {tJJ. i lPT l,_ 

~ . <:k,-, J;, -rm ul.lll e, '½---~\/~ y ~ .2, U>~ e_ 

d~ - _.....l_ 
~ - '1 l -'l.2-

© 



SECOND YEAR HIGHER SECONDARY EXAMINATION, JUNE 2017 

n. No Sub Qns Answer Ke.· / Value oints Score Total 
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