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HSE II

Code No. : SY 19

HIGHER SECONDARY
FIRST TERMINAL SECOND YEAR EXAMINATION .2018.2019

MATHEMATTGS (SCTENGE)

Maximum : 80 scores

Time : 2% Hours
Cool offtime : 15 minutes

General Instructions to Candidates:

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

. Use the'Cool offtime' to getfamiliar 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.

o Electronic devices except non-programmable cqlculators are not allowed in the examination hall..
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. nfidegnand opSuod gnau"4drXo aJa)?aa6no.
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c Et6tf)r,6)'e,eletee,nd, -oil\aancd, t(tJnrya,cd "4)ff\?ol oonaeilo%ilod aa(m 96rBJa)?ala6)frDo.

. SeJJBJ@Btfioaacgan?eqornade,?afigad.

. @oa@JLl@ fltnet@a" @2oJ2aJ60Bcd oai,Jao6tDo.

c Blofi[ollJe,nd oatqlnletom e,mdatryee]pqacd 6tg7aa,@e@ 6ta7 @pte,"epJan7e'" p^Le,aonugo

.J a1 a,w "fi gilad O "J 
s a) xo? e) e ot Jnd "fi s? H.

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

1 qeoot 7 oo6(De@ c-oDqeungloi ,,glooe1o3o 6 ,,Omodlme qJ[oo Q([Doo09ecDeo,. o]Gol Gdlr{Jorcflmlo 3 0Jt06o" ofloto.

1. Construct a3 x2 matrix. A:[a,r] whose elements are given by a,i: ly

1: la,) , d,j: g*Groolo 
oiltto ,,4 .Om 3 x 2 oa1s1e'ml nflr0ca1eo3e.

(3)

(3)

Showthattherelation RonZ definedbyR: {(o, b) : la- b I is even } is anequivalence

relation. (3)

R o0nilrm3o Z cercagg R:{ (a,b) : lo-b lero3pogrruooJ} "0mfllfitDoscaporiloletn0nd
6ruflU23o6m(m3 oOEilOl6OeO,. (3)
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lr t z) [s -t-]rfA:lz: ol, B:l_-o zl
ls-z r-l lt +)

(a) Find AB.

(b) If we change the second row of A as, ,4 :
[r 321
lq a ol,writeAB.
ls -a r.l

(2)

(1)

[r 3 21 [s -t-]l:lz-s ol, a:l-s zl or6orcoo

ls-z r-l lt +)
(a) AB e,omeorooeo. [r 3 z1 Q)

(b) A olAos corBlsooror ottdl oloe 6rr6m3o oiloo alplotctd, 
"= l^, i ?-],* 

.,gru3or3a. (1)

(a) Which of the following function is represented by the Saph given below? (1)

a)sinlxl b)lsinxl c)coslxl b)lcosxl

(b) Discuss the continuity of the above function

(c) Discuss the differentiability of the above function

(a) oillororuiloa Ltno.,o" olcos oecs3oriolol€oem "6oi.,4anoomolconi 
rru3oil*ilao3rmot"z

a)sinlxl b)lsinxl c)coslxl b)lcosrl
(b) 

"6aoom1o( 
eon3lffU3oilgl ott04 ootq3e

(c) 
"6re,nom1oofl 

rut1o"ooon0.a16nnen0'l ud4 ooq3e

lz35l
:5. Considerthematrix l:lA O 4l

(a) Find ll I Lr s -7)

(b) Find ladj (A)l
(c) Writethevalue of l2Al

lzla5l
.l: le 0 +l "Omoals]a"fidlo1oonilao3a.

(a) 1,4 | e,omaol€o3o.

(b) I adj (,4 ) | aonaol€036.

(c) l2l I ol3os oilet ,,gtu3ol3e,.

(1)

(l)

(1)

(1)

(l)

(l)

(l)

(l)

(l)

(l)

(l)
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(a) Drawaroughsketchofthegraphofthefunctionf :R )R, f(x): xlxl' (1)

(b) Is /(x) one-one? why? (1)

(c) Is /(x) onto? why? (1)

(a) f : .R + R, f(x) : xlxl .,glm.,grenoruiloofl o0,o,sB(n 1rr,t,o*'3e' (1)

(b) /(r) so3 o6r0-oOn0 "orenarcsml? 
.'00o3o6,conc'z (l)

(c) "f(x) oo3 acon0s3 o0Jo,Balc6rnlz .,grno,3oecsniz (1)

Iffunction f : R -+R be givenby f(x) :x2+ 2 and g : R-+ R be givenby

g(x):2x+3. Find/og and gof (3)

,f,g .{rrml ,,grenonr0()EJ[600 -f : R +R, f(x):x2+2 go g : R-> R,

g(x):2x+3 poGr${Dloil -f o s a)30 I o f goasrn3jlsleo3e. (3)

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

a3oroi tz ooooA@ copqongilo6,,grooret4o a,grproroilm3 aJ[oo Q{0nDGoqeeoa6. alco: c-ollrgoolmfo 4 0J{065t"r!1{uto.

Ifthefunctionf : N +R bedefinedby /(x):4x2+l2x + 15. Showthatf : N+ S

where ^9 is the range of / is invertible. Find ./ t(x) (4)

f : N *+ R .,grrm og6Bo f (x):4xz + l2x + 15 .grrma afldooilaoo.g$ol€oemA 
^9 "0mof

,/ ooileoomlor6olcal f : N+ S oo3 po0oo6$5nnd,,6aoacoonnrioorliloileoSe.f'(x)

eorn3jldlao3e.

). If A and B are two matices given bY A

(a) Find AB

(b) Find Bt and A1 (1)

(c) Verif,i that(AB)l: BtAl

A, B .,grcml osnl oa1s1e"rru3er0 oecs3rorflol

(a) AB aon3"ildleo3e,.

(b) B' eo At e,on3"ils1eo3e. (l)

(c) (ABlt: Btlt ot6oomrm3 errorgloieo3e. Q)

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 Q)

(a) o36591o0 siltooro'lo0 oecs3orololooem loflcecsmo ABC olSos lo.rgol ruilgdalmoff

p"rcolcuilgfl o,Gmoo]6o3o. Q)

O) lofleecsmo ABD or3os "to.sgof loflcecomo ABC oreos toagoilm3 o'rlellalolooiluJzs@

ero3 onilrn3orcsrn" D(k,6) "gre,'lofl 
k or3os oilo eon3Js'leo3e. (2)

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

[l-r21
4- lr 2 3l

Lr 3 -2)

oooe ools3oroilolleo3rm oolsle"rnllom oo3 rnj'looldlei oals:la"miloaflor3o mIeJA rnjlostdl€;

o a 1s1e,"rnt1er of, e) Jo oJoJ a)l ol'l 
"6t 

s3tot3 e.

lg -r 2l
A- lr 2 3l

Lr 3 -z)

(4)

(4)

12. consider the tunction .f(x) : { #'.'.' r t Findthe value of k so that f(x)-"' [ 3 if':t
iscontinuowatx:! (4)

(kcosx ifx**
f (x) : lrT ,r. :i r,grm ngaoo uoltosnflao3e' x : i ,'grrm snilrn3oilo0 f(x)

rorasdqora@"ogooalorJo oiltuo k or3os oilo eore3ildlao3e. (4)

(a) The value of ,un-t 1-&f 
: (1)

(b) Prove that 2tail (})-f tan-1 1ar;:t r'(4) (3)

(a) tan-l (!l1 oofl oiler (1)

(b) 2tar t 1)+tad (a):tan-'(aJ *or*,,rf oolgfloileo3e,. (3)

(a) Show thatthe matix A : ll 1] *oru"s the matrix equation Az - 4At I : o
where I is a 2 x2 identily matrix and O is the 2 x2 zero matrix. Q)

(b) Using the above equation, find At Q)

fz 3l(a) O :l; i_] ** oa1s1e,"nri,42 - 4A+1:O.Ocm oraidle"rnlrruool3oio lceilaoarme.,$rnri

oorgilot1eer3e.(I oo32x2 o"grcunflgl ora1s1erru3o O ero32x2 rrulcoc oaldlo,"nu3o G06em3.) (2)

13.

14.

(b) eao8 cruacucelo poJ€ol6l1a[ ,4 leon3.ils1€o3e,. (2)

(1)ls. (a) If , then the value of x isx2
18x

62
186
b)6

HSE II
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(b) Prove that
I abc
lbca
t cab

(3)

(l)(a)

(4)

(r)

(2)

(l)

: (a-b)(b-c)(c-a)

x2
18x

a) +6

I abc
lbca
I cab
XandY

6 2l
t 8 ; l, 

GDo)loil x onf, oils noeeoSor

b)6 c) -6 d)0

:(a-b)(b c)(c a) .,gr cm3 oo) gil ol003o,.

2X+ 3Y:

3X+2Y:

rogolcod x ooflor3o I or3osor3o ofler elon3e.

(3)

(4)if

2X +3Y =

3X+2Y:

sformation (4)

Lsrfio ru"6.o rd €a.sfi0 O orG a) l6il +J eon3 
"il 

s1eoAo,. (4)

,Amswer any live from questlons 18 to 24.E,rch question carries 6 score

ls cl6d ?4 ooo[,lE edJ6JsuREn(il ngrooollqo s ,,grgroo1m3 0)[oo QtnroGoseeoSo,. orcor cilrgomlmlo 6 0rd66r'ol1oro.

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

x-Y+z:4
2x+y_32:0
x*!*z:2

oloe ools3roroiloleel3cm oaLs'lo,"nLf rruoor6J60BgAos oroloolco oo1s1e"od oloilorlo0 a,l6rna6r. (6)

x Y+z:4
2x+ y_32:0

1t-l1t-tz:2
19. (a) sin (sin-1x + cos-rx ) :

(b) Find the value of sin-1 (sin f)
(c) sin (tan-t x),lx | < I is equal to

a) b)

(d) Prove that 2sin-' (ar): tan-t (2, )

(a) sin (sin-l x * cos-rx ): ,........

(b) sin-'(sin E, ) onf, oiler eon3.ils1eo3e

(c) sitt(tan-t x),lx I . I oo0 oilet.....................j.

c)

c)

(2)

(1)

(2)

(1)

1Ol 
2sin-' (aJ = tun-' ff)orEoonnri oro,gloleo3e (.2)

(l -x') (1 - x')

1
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20. (a) The value of cos-r i__f.1j is.............'......'..\2 )

(b) Write the function v : cos ' [--2+] in its simplest form.
\ 1+x2 )

(c) Fin<l -f if'Y: cos ' [,?x.'ox "' ll+r:'

(1)

(3)

(2)

(1)

(3)

(2)

t ..[i,
(a) c6s ' I 

-ff l on0 oIPl :\2
o{J) m o[J €l B o {01o) oflr 

Q 
tx] o er g1or o3"l oo'l tu0 .,.6t v 3o3 e'

-dv
ogoDo0 fi a,aw"ilsleetae.

2t. Find +- in the following (a) J, : cos (x3). sin2 (x5)

(b) xt -t y' : 100

(c) v:(log-Y)'+,1''s'

osoe ntoo3rnotofto0 S 66rB3ols'l6oa6. (a) _1, 
: cos (r3). sin2 (x5)

(b) .r'*1" : 100

(c) ), : llog v)'' + v/'sr

(2)

(2)

(2)

(.2)

(2)

(2)

22. (a) Show that the binaly operations on Q given b,v a x t: + is

cornmutative and associative (2)

(a) Consider the set A: 1,2, 3- 4. 5l

i. Draw a binary operation table on .,1 u,ith 3 as the identity element (2)

ii. Florv many binary operations are possible on,4 with 3 as the identity element?

.lustify your answer. 12)

uh
(a) a * b: f ** ooarumo'l ol"rco.,sod leacrflorocl3o ffDo€oluo niloraol3o l:eleo3m3

^parf orogilotler$Jo,. Q)

(a) A - 'rl,'), \,4,5) ;'pnn o6lno dollodrilooao.

i. ,1 rrr.rlofr 3 o"0rlunilQ'l "greroarfr 
GDe,3o ofiulo ora3 ooreurnol olol€oc,sd l51e cu0eo3e. (2)

ii. r,),:pftrrrTflO1 "paoonfr'3 
ra'rEo3o oLluro ,4 ot'Iu0 "grtrol 

erererumo'l 6ll.l€0.9ff0 fftlltDJzld:lo?

J_ri 1 (,- ;l D 6) q 1'l 
a 

(0 
3 0,

23" (a) Provethatcos'(t) * cos'(-1i) : cos'(fi)
(b) Solve tant (2x) + tan-r (3*):rr

(a) cos t ({) + cos ' (ii) : cos-' (}) rogoonnri ororgilolaer3a,

(b) tan ' (2.r) + tan' (3x):* orf, nloloolGo 615rn36.

dt
24. (a) Find ]-,1 if x : a("os tl'logtan(f) . ! : asinr

(b) If r' '- -.irrx , shor,vthat(l - fl*: - r * : O' dx' dx

(a) x = a(cosr,t- lrtgtanij-)) ,f : asint ar6olrruE !j- 
^*nlooae,'

(b) 1,= sirrr:r rorgotrtuf,,(1 -*)#, -* = 0 Gr6o6mnrierro'rgi1ur1eo3a'

(3)

(3)

(3)

(3)

(3)

(l)

(3)

(3)

HSE II MATHEMATICS (SCIENCE) - 616


