HIGHER SECONDARY
FIRST TERMINAL SECOND YEAR EXAMINATION -2018-2019
MATHEMATICS (SCIENCE)

Maximum : 80 scores
Time : 2% Hours

HSE 11 Cool off time : 15 minutes

~

General Instructions to Candidates:

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

o Use the ‘Cool off time” fo get familiar with questions and to plan your answers.

«  Read the instructions carefully.

o 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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Answer any six from questions 1 to 7. Each question carries 3 score
1 9)mal 7 UNRW)ES SaSIBEIN AROMEIR]s 6 HQIGHITIM] 2)(Me HUMROSFIMIG. GIERI Cal@HIMIe 3 02d6d afime.

L

e

Construct a 3 x 2 matrix A = [a_] whose elements are given by a, = G 2" ) (1)
(i +j¥ .

A=[a].a,= —— = @pa}p nilwe A om 3 x 2 aagleml midmleais. (3

Show that the relation R on Z defined by R = { (a, b} : |a-b|iseven } is an equivalence
relation, (3)

R mamie Z coieayps R={(a b) : |a-b|6a] OR5MaY } M UMl 8E] Dadaeimmn
UMMM e wloa]s. 3
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[132' "5 1
3. Ifa=12 3 0|, B=|-6 2

L5 2 1 L7
a) Fi 2
(a) Find AB. g | 15 ]
(b) If we change the secondrow of A as, 4 = |4 —6 0|, write AB. (1)
521
1 3 2 5 -1
Ad=12 3 0|, B=|46 2| epwm
s -2 1 7 4
(a) AB &6Mmaaden)s. 13 2 (2)
(b) A @os eamizeom (d 009 SIEMis ale adflwimd, A = {4 -6 -:]:| ,AB owymae. (1)
5-21
4. (a) Which of the following function is represented by the graph given below? 1)
a) sin| x| b} | sin x| c) cos|x| b) |cos x|
(b) Discuss the continuity of the above function (1
{c) Discuss the differentiability of the above function (1
() almomen (@I MNP HSISOMWEE0M HO apaseomIT Maldonjmear? (n
a) sin|x| b) |sin x| c) cos | x| b) |cos x|
(b) ~panomian saElmnpaill]l wds) 6gis 4¥
(¢) apeaomlan wlasoanmajmiell ady ol )
2 35
5. Considerthematrix 4 = |6 0 4
. 1 57
(a) Find |A4| (1
(b) Find |adj(4)| M
(c) Write the value of |24 | (n
235
A=16 0 4| «pm asElaen adnamleaa.
1 5 -7
(a) |A]| &MmBaI8676. (1
(b) |adi(A)]| mensase. (1
(c) 24| wes allel ey (1
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6. (a) Draw arough sketch of the graph of the function f : R — R, f(x) = x|x]. (n

(b) Is f(x) one-one? why? ]
() Is fi(x)onto? why? (0
@ f:R— R f(x) = x| x| ol GSAOANTG faR [0alf URHS. M
(b) F(x) B} QM- AT HEHBAIEMI? aDTHIEEIEE? 8y
(c) F(x) Bn} 8INDS] aBMHAAIENI? QITIAMIEE? 1)
7. Iffunction f: R — R begivenby f(x)=x*+2and g : R— R be given by

g(x)=2x+3 Find fog and gof (3
f, g ool spenemmi wod@se f: R =R, f(x)=x*+2 8 g : R— R,

g(x)=+3pmmm® fog ©p g o f g SMRslens. (3)

Answer any eight from guestions 8 to 17. Each guestion carries 4 score
8 ymmd 17 UNAWIES ¢ alEEREINE pAMmBIEGs 8 ApFRUTIm] 2)(Me UMAGIPIT]. HIR) gayomimye 4 23ded’ aflme,

8. Ifthe function £ : N — R bedefined by f(x) =4x?+12x+ 15. Showthat f : N— hy
where S is the range of [ is invertible. Find f~'(x} 4)
fi: N —R «Qmapése f(x)=4x2+12x + 15 «pmy didaalesaagidenms. S il
f o0 soel mpeomi £ : N— S e podandslenld «pasaieamard omguleais. /' (x)
8B )allS]en] . 4)

: 1 2 3] 1 2
9, If A and B are two matrices givenby A4 =|5 5, ;| B=13 2
{a) Find AB § z -l (1)
(b) Find B' and A’ (0
(c) Verify that (4B)! = B'A! w 2
A, B apm e paElemyad asisjomildenymg 4 = [; . ﬂ B = |:3 2}

1 s

(a) AB semjaldloos. 2 -1 ]
(b) B' go A' &malislenis. 1
(c) (4B)' = B'A' mynmmj emglolea)s. (2}

10. (a) Find area of the triangle ABC shown in figure using determinants (2
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(b) Find the value of k if D(k,6) is a point such that triangle ABD has the same area as

that of triangle ABC (2)
(a) negn Mmool eesouldsesim (leaxme ABC @36 aiaagal wipdame
DaleWIO] 5] SEMEAIHNTE. (2)
(b) (@ilearsme ABD wies waagal (tlieams ABC w36s aleaigaiimg mayaejeniug)gs
ey snimyaner D(k,6) p@lod k @ges allal sasialsienis. 2}
11. Express the given matrix as the sum of a symmetric and a skew symmetric matrix (4)

3 -1 2
A= 11 23
1 3 -2

mey aadsjmiden;m agglamian ae) misagle’ aaElanianwi mia milaasle

an(Semianuie M&@IT «HeImI6. @)
P -1 2
A=11 23
13-
_ kcos x ifx#%
12. Consider the function f{(x) ={ =-2x inag- Find the value of k so that f{x)
3 ifx =3
is continuous at x = 5 (4)
k cos x ifx # 5%
fl)y =1 n-2x ifr =3 o} aP&Bo aIAOETEN}S. x =L aHW enilznilad f(x)
e, 3 =7
msiglwiEs Jeaziade allwe k wies alle aaejalslenis. (4)
13. (a) Thevalieof tan” (Z)= rrucnen m
(b) Prove that 2 tan™ (1} + tan' (3)=tan™ (53) 3
(a) tan (3%) Of Ol = v (n
(b) 2tan (3)+tan! (5)=tan" (33) mwem engluleas. 3
14, (a) Show that the matrix 4 = B 3] satisfies the matrix equation 4> — 44 + [ =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 4" {2)

(a) A= ﬁ ﬂ QM BHEIEM AT — 44 + =0 aum e2|SlamS Manlaje ellengmy Pl

angoleans. (16632 x 2 spuwfid esglemie O #a32x2 mlen) aa(sleimije @RIy, (2)

(b) comd maniéje paewitlyl 4" &Ralsieas. 2)
15. (a) ]f|ir8 i = ‘168 E , then the value of x is i
a) =6 b) 6 c) 6 dy0
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1 a be
(b) Provethat |1 b ca|= (a—-B)(b-c)(c—a) ()
1 ¢ ab
x 2 6 2 i
@ |15 x| = ‘13 6 , MRWT X o ollel wpeImis (1
a) 6 b) 6 )6 )0
1 a b
(b) b cal=(a-b)yib—c)lc—a) «pmy amgluloais. 3
1 ¢ abl|
16. Find X and ¥ if x4y - |2 3} “)
|4 o
Mg =2
') =
3X+2¥ L-I 5}
2X+3Y = [ J
527 @Rl X onjwie ¥ @iaswie e £6m34. {4
3X+2F = [_1 - [
17. Find the inverse of A= L,]j T | by row transformation (4)

2

A= P j } odm ea(slamiang prisudm &) (sidnizaideadsn gaewima] aaejadsieais. (4)

Answer any five from guestions 18 to 24. Each question carries 6 score
18 )@l 24 NRWIES ¢aIGEMEE OBl 5 (HgHOTIm] 22T HUMARALIM]E. GITRI CalREIIM]e 6 23068 aflmo.

18.  Solve the following system of linear equations using matrix method (6)
x-y+z=4
x+y-3z =0

x+y+z =2
MDY HEISIMHFSHIM BaElamT Maamens delniee agElean dnlole aema. 6
4

r—ytz=
A +y-32=10
x+typ+z =12
19. (a) sin(sin' x+cos7 X )= i (1)
(b) Find the value of sin™' {sin 3?'] 2)
(c) sin (tan™' .t} |x] < 1isequal to ..oceeniiiinnennn, (1)
1 1 X
. B = i N )
» V({1 —x%) ) (1 -x?) . (1+x%) ) (1+x%
(d) Prove that 2sin”' (3) = tan (29 (2)
{a) sin(sin'x+cos ' x)= i (n
{b) sin'(sin ) aof ale aﬂﬁanl'ls’l.ﬂﬂga ' (2)
{c) sin(tan™ x),|x| < 1 0 el i ()
" QUM JUNN W WS PN —— ) P— L.
(1 -x3) A (1-x7%) V(1 +x%) V(1 +x%)
(d) Zsin' (3) = tan! (£}) mpeanai englulen;a (2
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r '_ -I
20, (a) The value of cos”! ’-"—%3- LIS s i

1S

i 3
{b} Write the function y = cos ' | 2x - | in its simplest form. (3}
)
uf 1
(c) Find =L if y = cos ! (2% @
dx L)
NER
(a) cos”! f--z KL L1 e —— (1
(b) y = cos' [—ZL] AT ARSAGI aBHIle AEMEIIOTIT DYIMmI6. i3
d
{c) »=cos" ( lzx Y ?y_ BERIaSI80]6. 2)
x-)
e (l‘rl’ in the i -
21.  Find e in the following (a) » = cos (x). sin’ (x?) (2)
(b) x*+y*= 100 2)
(ey v ={(logx) =" 2)
dy
M8 alnmammoiwilo —ir SEaSleNS.  (a) = cos (x?). sin® (x) ()
{(by x*+y*= 100 (2)
(¢} v = {logx)"+ x'=& (2)
b,
22, (a) Show that the binary operations on ( given by a # b= UT 15
commutative and associative (2
{a) Considertheset 4= 11,2, 3, 4.5}
i. Draw a binary operation table on A with 3 as the identity element (2)
ii. How many binary operations are possible on 4 with 3 as the identity element?
Justify your answer. (2)
ahb
{a) awb= o AN RSN AINENHT (SATIWAUIe MeEQIRM Twani alelleagmg
a1 Gl o6 3, {2

(a) A=141,2,3,4,5] am ©6Ne ~IGINETIHRN1E
i A w3 el apeesdd easge allwe ey aHSUDI AR ASle UESNE. (2)
i, el apelaand 3 apaie Al A WITH npim gaeuml 8ialEN-m mILad& 307

AANDBY LT,
23, () Plﬁ'v’Eihdlb%w{.l"'CDE'[ 2) = cm'ﬁﬁl {3)
(b) Solve tan' {2x} + tan’’ [3x1-= —- (3
(a) cos™ (3 + cos () = cos (32) mpaana anglulone. (3)
(by tan”' {2x) + tan' {3x}=F o) aldlanlde HIEMIH. 3
24, (a) Fmd - _- Cifx = = alcos ¢+ logtan ()], v = asint (3)
it d’y d
(b) Tfy = sinlx . show that (1 —x?) d—; - d_; =0 &
1 : dy
(a) x = alcost+ Jogtan(§)}, y = asint ERam = TSI . G
: Ldly dy .
(b) ¥ = sin' x wawiR, (1--x°) —‘ . xSl = mRaanar g e, 3
ddx? dx &)
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