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HIGHER SECONDARY 
FIRST TERMINAL SECOND YEAR EXAMINATION - 2018-2019 

MATHEMATICS (SCIENCE) 

HSEII 

General Instructions to Candidates: 

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

Maximum : 80 scores 
Time: 2½ Hours 

Cool off time : 15 minutes 

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

• Read the instructions carefully. 

• Read questions carefully before answering. 

• 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 .. 
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n.JfiJ1cBfl1JnDJgJ7«JD fln.1'8(1])J(J)],OOJ(l}J(TO n.JJS1CJ. 

Answer any six from questions 1 to 7. Each question carries 3 score 

1 iaa(llltli 7 nJ6llilOa~ b1JQJ6lll3il«J8 ng36l(lll19,lelao 6 n(llil)IIJIDllma !aJL(lllo l(Ult))lil6l!a!9a(lllas,. 63JC:lilJ blJQJIIIIDllmao 3 !aJt6-e6>" ru'l(lllo. 

(i + ")2 
1. Construct a 3 ':},matrix A= [a;) whose elements are given by aij = 

2
1 

(3) 

(i + j)2 
A= [a;) , aij = 

2 
«D0c0Jao rulwo A n(j)(Tn 3 x 2 6l!dLS1.amr mlromlc06la.a. (3) 

2. Show that the relation Ron Z defined by R = { (a, b) : I a - b I is even} is an equivalence 

HSEII 

relation. (3) 

R am mlcmao Z c:eiooa~ R = { ( a, b) 

61110WQJ6)6fficm a 6>10l~l1DJlooa.a. 
I a - b I 63@a §Q@§CTl)o6lJJ } n(l)cm 6Tll0Wo 63@a ~.e,JlOIJeJ(fflffiJ 

(3) 
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3. If A=[;-~ ~], B = I_~ -;J 
5 -2 1 L 7 4 

(a) Find AB. [l 3 2] (2) 

(b) Ifwe change the second row of A as, A = 4 --6 o
1 

, write AB. (1) 

5 -2 

A = [; _; ~], B = \~ -; ] C8'@JWJ«rn 

5 -2 1 L 7 4 

(a) AB c0,6TTic06lJc06laei. [1 3 2] (2) 

(b) A wa6ls @6IBJ!.d6lClllOl rural (U)J6l\9 B>J6TTI3o rulwo !JJQ1WJltlO, A= 4
5 

--6 0 , AB nQ1\9a«JJaei. (1) 

-2 1 . 

4. (a) Which of the following function is represented by the graph given below? (1) 

:5. 

a) sin I x I b) I sin x I c) cos I x I b) I cos x I 
__ : ·······- I ____ J-,..r 3 

----+---t-----+----,--~2 ~-f---- ~---+-- -i----t--

(b) Discuss the continuity of the above function (1) 

( c) Discuss the differentiability of the above function (I) 

( a) .!211L(U)ClllOl16leJ LCDJnIJ (U)J6l\9 6lBiJsam1@1ooacm n@® n@.&B6l<URllWJ6Tli' nua.!21ltfllc06l3cmroi'? ( 1) 

a) sin Ix I b) I ~in x I c) cos Ix I b) I cos x I 
(b) n@Bir3CIJltll16l~ Bi611slmJinflQ1 .!21c6~ 6l.!21ty1aei (1) 

( C) n@c0,13CIJltll16l~ ruJ16ln06l0OOn2lJ61llle.llQ1 .!21<0~ 6l12l(913c0, ( 1) 

Consider the matrix A - [ ~ 
(a) Find I A I 

1 

(b) Find I aqj (A) I 
( c) Write the value of I 2A I 

-3 5] 
0 4 
5 -7 

[2 -3 5] 
A = 6 O 4 nQ)cm 6l!Ats1.a,"mf n.J@lm6TTilc06l3.a.. 

1 5 -7 . 

(a) I A I c0,6TTic06lJc06l3a. 

(b) I aqj ( A ) I c&6TTlc06lJc06l3c&. 

( c) I 2A I w36ls rulei ng1193«JJ3c0,. 

(1) 

(I) 

(1) 

(1) 

(1) 

(1) 
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~. (a) Draw a rough sketch of the graph of the function f : R -+ R, f (x) = .x Ix I . (1) 
(b) Is f(x) one-one? why? (1) 
(c) Is f(x) onto? why? (1) 

(a) f : R -+ R, f(x) = x Ix I n(Jlon n03caaml6lOR n03caciaua LIDJnOU ni@ooaa (1) 
(b) f (x) 63@a Ol6Tro- Ol6ITO nQ3c0iBQJC!6TnJ? n(J)CRDa6lcaJ6fi? (1) 
( C) f (x) 63@a 63J6Tro5;! nQ3c0if30JC!6TnJ? n(J)CTOla6lcaJ6fi? (1) 

7. If function f: R -+ R be given by f(x) = x 2 + 2 and g : R ---+ R be given by 
g (x) = 2x + 3. Find f o g and g o f (3) 

f, g n(Jloni nQ3c0if36lJBUO (DJIOJlc0J0o f : R -+ R , f(x) = x 2 + 2 @o g : R-+ R, 
g (x) = 2x + 3 ~o ~(DJJ«ffl f O g (D)ao g O f ~a c0i6man..Osloo;ia. (3) 

Answer any eight from questions 8 to 17. Each question carries 4 score 

8 ma«»«IB 17 nJ6lCilDIU,li blJ(U6U13ftl«IB n(ll6l<UlS.leiao 8 n(l)il)!IIIOllma '1Jl<Olo §211J1111@6lllWa«»aa. 61J~@J bJJ,U«mlllmao 4 '1Jl6c86) ru'l<Ulo. 

B. If the function f: N -+ R be defined by f(x) = 4x 2 + 12x + 15. Show that f : N-+ S 

9. 

where S is the range of f is invertible. Find _r-1 (x) (4) 

f : N -+ R n(J)OTI nQ3c0JBo f(x) = 4x 2 + 12.x + 15 n(Jlona ml<6ru.11.llc06l6lte1§l@lc06l;iona. S n(Jlon<m" 

f 6>0R cio610ll' ~(DJJ«rn f : N-+ s 63@a @2rm6lrum31miluo n03caB0J6l6Tnmf 6lcm~1(D)lc06l;ia. J-1 (x) 

ca6TBan.llsloo;ia. 

If A and B are two matrices given by 

(a) FindAB 

A = [1 2 3] 
3 2 -I B = 3 2 [I -2] 

(b) Find B1 and A1 

(c) Verify that (AB)1 = B1A1 

A, B n(Jloni @6m" 6lQLS1a"cru;icauo 6lc0JJs;irorml@lc06laona A = [ ! ; _ ~] 
( a) AB ca6m3o]slc06l3a. 

(b) B1 ~a A1 ca6TB6n.1lsloo;ia. 

(c) (AB) 1 = B 1A 1 ~6l6Tncma 6)(U)~1IDJ1c06laa. 

2 -1 

[1 -2] 
B = 3 2 

2 -1 

(4) 

(I) 

(1) 

(2) 

(I) 

(I) 

(2) 

10. (a) Find area of the triangle ABC shown in figure using determinants (2) 

y 

X 
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(b) Find the value ofk if D(k,6) is a point such that triangle ABD has the same area as 

that of triangle ABC (2) 

(a) Qaa~1ro6 .!111L«»llll0l1ro6 6lc0JJsam1@1c06lacm l(m1Cc0JJ6IDo ABC «»a6ls n.l@tCl~ni' ru51Q<OQ1maff' 
§!n.lC:(DJ)m1.4J' c0,611)c06))c06)aa. (2) 

(b) L«»1c:cBiJ611lo ABO «lla6ls n.l@cCl~ru L«»1c:aJ6Tllo ABC «lla6ls n.1@cC1~ru1ma «»a2lJ!AJaaoru1wQa~ 
63@6 6Tlllm;iruJ6TTf D(k,6) n(l)IB>lmB k «ll;J6>5 rule.i c0i6IBan.11s1c06l6c0i. (2) 

11. Express the given matrix as the sum of a symmetric and a skew symmetric matrix ( 4) 

[
3 -1 2] 

A = 1 2 3 
1 3 -2 

«»36>\9 6>c0JJSam1@1c06lacm 6>QLS1.acru16lm 63@a cru16lQLS1.a 6lQLS1.acru16>0Q«llao mf c0,J~ cru16lQLS1.a 
6>QLs1.acrul6lofi«llao «»ac0J(DJ)WJ1 n(l)Wa«»aa. ( 4) 

A = [i -~ ~] 
1 3 -2 

12. Considerthefunction f(x) ~ { 
is continuous at x = ; 

kcosx 
7t - 2.x 

3 

ifx-/ f 
ifx =.1!. 

2 

Find the value of k so that f(x) 

(4) 

f 
kcosx ifx-/ ; 

f (x) = . n: - 2.x . = .1!. n(l)cm n(l3c0Jl3o n.1@1ID611l1c06lac0i. x = T n(l)cm 6TIJ1maru1CIJ6 f(x) 
.... 3 1fx 2 

!Olasco~~~•·n(l3a13r.aJce,ao ru1wo k «lla6ls nllei a6man.Ils1c06laa. (4) 

13. (a) The value of tan-1 (:;)= ..................... (1) 

(b) Prove that 2 tan-1 n) + tan-1 n) = tan-1 (:~) (3) 

(a) tan-1 (~n) 6lnfi ru'lei = ..................... (1) 

(b) 2 tan-1 (½) + taii-1 n) = tan-1 (i~) ~6)6IDmf 6)1lJli1<DJ1c06la.Q. (3) 

14. (a) Show that the matrix A = [ i ; ] satisfies the matrix equation A2 ~ 4A +I= 0 

where I is a 2 x 2 identity matrix and O is the 2 x 2 zero matrix. (2) 

(b) Using the above equation, find A·1 (2) 

(a) A = [ i ; ] n(l)CTTI 6lQLSlaumf A2 
- 4A +I= 0 n(l')cm 6lrALs1.amf mJQOJJc0,Jo n.1Je.J1'66lacma nqimi 

6)«J>~1«ll1c06l3c0i. (I 63@a 2 x 2 6ln(l)CUJrrffJQ1 6lQLS1cBiumJao O 63@;J 2 x 2 mJico) 6)QLS1.amJ;io ~aacma.) (2) 

(2) 

15. (a) J 1
6
8 ~ I , then the value of x is (l) 

b)6 c)-6 d) O 
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1 a be 
(b) Prove that 1 b ca = (a-b)(b-c)(c-a) (3) 

1 c ab 

(a) I ;8 ! I = [ 1
6
8 ~ I , «llg)IDJJ«m x 6l!1Jl rulei nWWa«»aa (1) 

a) ±6 b) 6 c)-6 d) 0 

1 a be 
(b) 1 b ca = (a - b) (b - c) (c - a) nWrrna 6l«llfill1D.Jlc66l3a. (3) 

1 C ab 

16. Find X and Y if 2X+ 3Y = [~ ~] (4) 

3X+ 2Y = [ 2 -2] 
-1 5 

2X+3Y = 

3X+2Y = 

[; ~] 
[ 2 -2] 
-1 5 

(4) 

17. Find the in verse of A = [ ~ _ ~ ] by row transformation ( 4) 

A = [ ~ _ ~ ] nqirm 6l2l57s:'mll6l!1Jl @rmlllruefmr ClOJ lSJcrocru"ign0Jroig2n2:1cro g1n.1ig1DJJml-41' a6IBan.17s7c66la.a.. ( 4) 

All5wer any five from questions 18 to 24. Each question carries 6 score 

18 11a• ;u (lf6)@03~ O.!llBJ6UBIW nij36l1Ul83ileiao 5 nQ'l~(Ulll)lma QJLIUlo ~(010)@6)Q\9a(U)ac9,, 63Jl:@J C:.!1.IJBJ(Ulll)lmao 6 QJ!6.e6f ru'IIUlo. 

18. Solve the following system oflinear equations using matrix method (6) 

x-y+z = 4 
2x + y-3z = 0 

x+y+z = 2 
«llJ6)'9 6),0.,JS3ml@lc66l3rrn 6)!;lLS1cBi"rru ffi)(;lOJJ<BiJ6013fil36lS n.J@lnDJ@o 6)!;lLS1tarru @'l«lllmfl«m 8J61TIJc0,. (6) 

· x-y+z=4 

19. (a) 

(b) 

2x + y- 3z = 0 

x+y+z = 2 

Slll Slll X + COS X - ........................ . . ( . -] -] ) -

Find the value of sin-1 ( sin 3
;) 

(c) sin (tan-1 x), Ix I < 1 is equal to ..................... .. 

aj X ~ 1 tj 1 
✓ (1 -x2) ✓ (l --x2) ✓ (1 + x2) 

(d) Prove that 2sin-1 (3
5

) = tan-1 (;
4

) 

Sill Sill X + COS X - , ...................... .. (a) . ( . -] -1 ) -

(b) sin-1 
( sin 3

;) 6lflR rulei .a.6IBan.1lslc66l3.e, 

(c) sitt (tan-1 x), Ix I < 1 6loff rulei ..................... ,. 

a) x b) 1 c) 1 
✓o-x2) ✓ o-x2) ✓o +x2

) 

(d) 2sin-1 (f) = tan-1 
(;

4
) «rrg,6l61Ticm" 6l«ll~1w1c66l6a 

HSEII 

(1) 

(2) 

(l) 

(2) 

(]) 

(2) 

(1) 

(2) 
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20. (a) The value of cos-1 (.:-~-l is ...................... . 
\ 2 } 

(1) 

(3) 

(2) 

2 l. 

'')'") ... ~. 

23. 

24. 

(b) Write the function y = cos 1 
( 1 ::

2
) in its simplest form. 

(c) Find _dy if y = cos -1 ( lx 
O 

') 

dx , I +xL 

(a) cos-1 
(--~) 6lCTR rule.i = ...................... . 

(b) y = cos ·1 
(~) o(fl<m n(Jlc0>136ltm0l n(JlQruao ei~l«»@ln.Jmlroil o(fl'9a«»aa. 

1 +x2 

( C) y =--= cos -I ( lx 1 ~WJJ(!ffi dy ca~an.Jlslooaca. 
\ l +x2

) dx 

F. d dy . h fi 11 . ·m --;J_--; mt e u owmg (a) )' = cos (x 3
). sin2 (x 5

) 

(b) x 2 + y 2 = 100 

(c) y = (log x)-< + x 10g, 

(a) y = cos (x 3
). sin2 (x 5

) 

(b) x 2 +y 2 = 100 

(c) y = (log xY + xlogx 

ab 
(a) Show that the binary operations on Q given by a* b = 

2 
1s 

commutative and associative 

(a) Consider the set A= {l, 2, 3, 4, 5} 

(1) 

(3) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

1. Draw a binary operation table on A with 3 as the identity element (2) 

11. How many binary operations are possible on A with 3 as the identity element? 

Justify your answer. (2) 

ab 
(a) a * b = 2 n.Q)CTn 6l6l6TlJmol 6lJ&J~On9:IITTl Ld3>11mlWJ~ru30 ffilo~WJJgim mlWJ~ru;io nJJe.Jlc006CTn3 

o.(J)CTD
0 

6l(Ol2Jlinnc0blJ8. (2) 

(a) /I = {I, 2, 3, 4, 5} o.QlITD cn6TDo nJ@lUJ6IDlc0068. 

1. A ro51UJ5 3 6ln.Q)CWCTQ]Ql n.Q)eJ6l!.1CT\l (ffiq)8;Jo rulmo @@6 6l6l6TlJCD07 6lJn.l~On9:IITTl n.1378 ru@006&3>. (2) 

ii. 6l,,g1cu1t1A1Ql o(fleJ6lQCTJl 3 ~860 rulwo A (D)l«m n.Q)L(O) 6l6l61llmol 6lJn.l~On9:IITTl ffilJUJJ!.1Jd3>6o? 
J2, )(dGlD6)i;,\l.\'J(O)J8, 

(a) Pnwe that cos·' (i) + cos-1 ( 
12

) = cos-1 (R) - - 5 - !J 65 

(b) Solve tan-1 (2x) + tan-1 (3x)=+ 

(a) cos·' ( f) + cos-I ( (;) = cos-I ( !; ) «I@l6l6TDcm" 6l«»~7WJ1ce6la.a. 

(b) tan-· 1 (2x) + taTI" 1 (3x)= ; @OJ) nJ@lo..OJ@o 8J6IDaca. 

(a) Find ~'.-- if x = a (cost+ log tan (--r)), y = a sin t 
CL\ 

(b) lfr ~ siff 1 x , show that (1-x 2 ) dd
2

.r~ -- x ddy = 0 
r X 

dv 
~WJJ«m _,:_ c0,6TT)c06)Jce6lJc0>. 

dx 
(a) x == a (cos t + /ov tan P-)) , 11 = a sin t ,.., '. 2, .J' 

d2v 
(b) y == sin-1 x r01e>WJJ<trn, (l ----x 2

) d;2 
dy " :i n 

-- X ~ === 0 ~6l6TTI<m 6)«))~1(D)1cOOJ,B,. 
dx 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 
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