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SECOND YEAR HIGHER SECONDARY MODEL EXAMINATION,
MARCH 2022

Part - III

MATHEMATICS (SCIENCE)

Maximum : 60 Scores

Time : 2 Hours

Cool-off time: 15 Minutes

General Instructions to Candidates :

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

o Use the 'Cool-offtime' to get familiar with questions and to plan your answers.

o Read questions carefully before answering.

o Read the instructions carefully.

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

r Malayalam version of the questions is also provided.

o Give equations wherever necessary.

o Electronic devices except non-programmable calculators are not allowed in the

Examination Hall.
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PART - I

A. Answer any five questions from I to 9. Each carries one score.

1. The tunction f : lR + tR defined by (x) : x. Find fof (x).

2. Find the value of cos (sec-t x * cosec-l x), l.rl > l.

(5x1=5)

3. Let A be a square matrix of order 3 x 3, then which among the following is the

value of lkAl ?

(a) klAl

(c) k3lAl

4. The rate of change of area of a circle with respect to its radius, when radius 6 cm

is

(a) l0 n

(c) 8n

(b) k2lAl

(d) 3klAl

(b) t2 n
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nlz

Write the value of the definite integral J sinx ax.

nlz

6. Write degree of the differential equation #.y = 0.

---+nnAJA7171a-+7. If d=2i+i +3kandb=8i +4lj'+ l2k,then6xUis

The Cartesian equation of a line is

equation.

If A c B, then the value of P(B/A) is

xvz
-_4_-2- 4- 2'

8. Write the corresponding vector

9.
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PART - I

I a3oro8 9 oroo c"-rca5arrg[loE o6oole,let]o 5 o0ffiololm-gonDoooe]ro]e. I aagcd

ollor. (5x1=5)

l. f : tR + tR og(m onorlo'osictA cril6o'X4floleo;cmoif(x) =.r ofymcd'n". 
"Oel;IcuE

fof (x) ecEInJe.

2. lxl > I cqolccE cos (sec-l x + cosec-l r) oo! crjleroorcroil

3, A "6cmoiao3 3 x 3 eglold ac1s1$crOaoc6S, orJolos rorcrrfloleo3cmooncfl lkAl

aolos oJlerooxroi?

4. Grloo rsradlcruocmoc€ol ao; ot5crlDororloefl o.roggoJloa ocgoro'r1oofl crfloaer-,

Grloo 6 cm orga]?R{?P..i.,

(a) klAl

(c) k3lAl

(b) k2lAl

(d) 3klAl

(a) 10 r
(c) 8n

nlz
r5. J sirx dr 

"Ocm 
cur.ncrAg gof,coeno$ oJlaoorv3<o>34,.

-nlz

6, #.y = 0.,0(m cr.D1.,noo6.,si5o6 mlaorce,5ololoof, rurgil oOel{u)le.

7. i=zl+i+ lfl, B: g?++i+ l2Q"ocrrllococorcosd * B GDe,rml.

xvz
1 : i = i .6t*oi act6$"sr5o0 oplororlerl@ aol oloollos

gof criruocmaco) oo gd ffi)oojc&Jo ooe]o)le.

A c B orgoncfl P(B/A) ollos oiler 

- 

Gqelcml.

3

mraOlOe,5aOom-.

9.
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10. Write the principal value otr,r-, (*).

I 1. If A is a singular matrix, then the value of lAl is

12. Ify=sloer,

13' If /, m, n are direction cosines of a line in space, then p+ m2 + n2 is
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PART - II

Answer any two questions from 14 to rT.Each carries two scores.

14. Construct a2x2matrixA = [a1il whose elements are given byau = Zi_i.

15. Find the intervals in which the function f given by (x) : x2_4x + 6 1s
increasing.

B' Answer a, questions from 10 to 13. Each carries one score.

fina *
uc

(4xl=4)

(2x2=4)

strictly

A.

16. Find the equation of normal to the curve y = x3 at e, l),

17 ' Form the differential equation corresponding to the family of straight Iines y = 11,
where m is an arbitrary constant.

ME-s27
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B. 10 a3orcE 13 oroo 
"Otdcaorco5onodd6[opromooaelo4o. aogcrEcrt oJkor. (4 x 1 = 4)

10, rtr-' (,1)o€ (..roacn goE oJla oOeJ<oJe.

I l. A ao3 rnflo@]errd ac6dl$oqopo8 lAl co3os oJla GOelml.

12, y = elosrorgonoEff *r*,3*.

/, m, n 
"Ocrrflol cqgmJoa ao; oJoaoJos ctDco)oa{uo6 oacoo(rum}6gcolcruE,

P + m2 + n2 oofl oiler _ GDe,lcml.
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r3.

A. 14 a3oxtfl 17 oroo aarcoganrgilot ogoom,lerlo 2 ogqporo'ncri got?Dooaelrolle.

2 capcd o.llor. (2 x2= 4)

14. A: [a;1 oOCm2 x 2 acgdl6ldu,j:2i*j <cqaocoEA €)cmacgdlS"gv]ole.

15. ogoorfJco pcrfldooer3agflacem" (x) = x2- 4x + 6 o6cm oooulirsrcra 1qilehn
p oa6mtt oui orga;cmoi.16 cm- eene3"Jl dl ao3a,.

16. y = x3 og(m o.r16orofloer (1, l) oOCm enJlcn3oJler3gg crncda"Xonl cuoorc&Jo

eern3c'fldleer3e.

17. m 
"6rm<o'i 

aog oorcrolJ cmn'lomtool5orcotc<rfl y = fia oOCm oloo,glos

aporcf ocn oDl"JlC€G,;cm oo1rrnoo0"u5rrfl GUooJCo{o eeneS.rJldleoSe.
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B. Answer any two questions from rg to 2a.Each carries two scores.

18. Find#, if x -y: n.

(2x2=4)

19. Solve the differential equatio, g: #

20. showthat the vecrors a : ? -zi *3Q, B = -zi+ 3l-4Q and A = ?_:i * sQ are

coplanar.

Hsslive.in
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PART - III

A' Answer any three questions from 2l to 24,Each carries three scores. (3x3=9)

21. show that the relation R in the set {r, 2, 3} given by R = {(1, r) (z,z)(3, 3) (r,2)
(2, 3))is reflexive but neither symmetric nor transitive.

l-r J
22. IfA=L; ; ]*0,=[ | | ]. rrraKsothatA2=KA-2r.

23' Find the arca of aparallelogram whose adjacent sides are given by the vectors :

d=31+f++QandB=?-|+Q.

24. Probability of solving specific problem independently by A and B are i ^o *
respectively. If both try to solve the problem independently. Find the probability
that exactly one of them solves the problem.
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B. 18 agooE 20 o.roo ao-rcnSalngiloS "6oom,1erlo 
2 ooflBolu''lci gol?Doooel(0)le'

2 cngc<6 oJloro.

18. x -y :rcroaoc(flff *r*1..

(2 x2= 4)

dv xtv
I 9, X=fIoOm oulonooE.,sc5oE mraorceJooro nfldra'pcoemo ooJQle'

20. a = t - zi * 3t, B = -Zl, + 31 - 4Q, ; = t - li + st "gcnfi 
ooqo3a'00

oacggcncd Goosmon- o<o'rgilolleoSa'

{sslive.in PART - III

A, 2l a3ornfl 24 oroo'oh$lrr5gn$o8 o6orure,1eJl" 3 o4q3oro'!lai gonDooaelolle'

3 oagcd o.lloto.
(3x3=9)

21. o5rDo {1,2,3} oa 6r(0} 6rumDo R = {(1, 1) (2,2) (3, 3) (1, 2) (2, 3)} co6m:' @o

cnr fi trlo cfl ffi o c o5rTfi )]o mjl a t$ eoSo Csc crEm.fl $l o ]a o $ cmlo oror$ oll aola'

r3 -21 l-t 0l
22. o =L ; i )u", =L ; i _lu'cro6,lm]. 

,+2 =KA-2lorea'prn:co6 K culos

olla e,cem1a.

23, i = rt * 1* 4t, B = ? - 1* t.,0ffnol 6(0lm)caccroolaorofloo! ons3orurslGrd)

oJ@6UIlOg

,rg)c6)'?

m.r3aJl6[leo3cm ool€o]egc5m-. mrcoccrnolarorfl oof, cr'torggoi

24. A, B .6Cnfl Oern3Cor6 6r(0l Oenf<o(.tt(0(,lo)1of mlor(cnnacoll

a,comScmoflml* m)cu,J.6, coroc(soo + , + oonr1lalnoo)coc5m'.

mlrorlcroracoll Q(u'nooe,r.tol.,ooo acemcaE qgalaoScml o{)ssid

aoco6 o c (6)o .r.t o'l.,oc oo ec6lT)cml@ mJcoJ J(6) t'61crncem- ?

.t-tOloOCOo

O5rI3]{BoJO}o

a5co5acoll

P.T.O.



B. Answer any two questions from 2s to 27. Each carries three scores. (2x3=6)
25. consider the binary operation n on the set { I , z, 3,4, 5} defined by a n b = min

{a, b}. Write the operation table of the operation n.

26. By using elementary operations, find the inverse of the matrix o = [ I _? ]

a

f
27. Find I x2 dx as limit of a sum.J

0

Answer any three questions from 28 to 31. Each carries four scores.

28. Show that :

(3x4=12)

(i)

(ii)

,",-, (})+ tan-r (iJ =,,,-, (i).

cos-l 14x3 - 3x) = 3cos-lx,, 
= [*, t].

29. Verift Mean Value Theorem for the function (x) = x2 in the interval 12,4).

30. Find the area of the region bounded by the curve y2 = x and the lines x = l, x = 4
and the x-axis in the first quadrant.

31. Find the shortest distance between the lines whose vector equations are

?=t+i+r, (zi1+Q)ana

?:zi*i-Q*p(:?-sf+zt)

Hsslive.in
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25 agorcE 27 ua
3 cogc6 olroro. 

o corco5arrgilo8 o6oouo,'lerl" 2 
"Om(Uroloi g6nDoooelol6.

(2x3=6)
acgcoovoa n crrldorJl4tloleo]cmoi
ooen lcnol acgcooejoof Colon.r$a

25. a6rDo {1, 2, 3, 4,
anb=min{a,b}
(ogcoc€,6'J6,.

5) oet oooarmoi

"gCmCemI A .r$Cm

2E a;orcE 3l otoo
4 arpcd ollor.
28. oorgiloileo;e, :

ag)g$omlffi g(otoooaqru46.

(3x4=tZ)

ogaoaof,cil tolcoreg3orcaorcol*[A = [ I 2 ]
oerngoJldleo3e. 

-o -'Yvv/tu ^ - L Z -l J "O* acldl6looi gpoEaou'mr-

I 
x2 dx oo3 o/ler "eJla'lfor.@:1nfloilgo.rcorcol4.aoene<ororgo.
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PART - ry
oo.lcogamgilo8 o0ororer,,letJo 3

(i) ,",-, (r1)+ tan-r (+)=,.r-, (o).

(ii) cos-r 14.t' - 3.r) = 3cos-rx,, . [*, ,].

5 ;*fl[ff;"];;l j#,y * or o6ero x- Gra*ru oJso nn .emoirdolm

odlEl oroeglos elot€6 mraorcesoRgcdm-

i=f*1*l(r?j*t),
7=z!*f-Q*p(:?_si+zt)

"OElcf porgfl sonerJgg o;odtom Griloero o,ene;oJls1eo;o.

I

(x) x2 o0)m oOoO-oSrffi-\*,, .r ogxm ooooosrffi [2, 4] oo(m
caoololce;(mJcdnec .r6cm.oro1a<ac<Lfl eoga.

gof6ooeX6E dca orgd$ ro,loroo

P.T.O.



Answer any one question from 32 and 33' Carries four scores'

32.RandomvariableXhasfollolvingprobabilitydistribution.

B.
(1x4=4)

(a) Find the value of k'

(b) Find P(X < 3).

33. Find the Cartesian and vector equation of the plane with interc epts 2,3, 4 on the

x,Y, z axis resPectivelY'

(2)

(2)

(2x6=12')
PART. V

Answer any two questions from 34 to 36' Carries six scores'

34. Solve the following system of equations by matrix method :

3x *2y * 3z= 8

2x+y-z=l
4x-3y *22= 4

Hsslive.in
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35. Solve the following linear programming problem graphically :

Maximize Z = 4x *y subject to the constraints x * Y < 50' 3x + Y < 90'

x20,Y>0.

36. Find

(i)
sin(tan-lx) .

-d.r.

l tx'I
nl2

(2)

0

(iii) J

(2\

(2)

dr
x2-16

jMF,-527 10
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x 0 1 2 J 4

P(x) 0.1 k 2k 2k k

32 ololoS 33 oroo c':coJ6ngilo8 o6oore,1etg" aooe;gooflm- gromrooaelole.

4crpc6. (1 x4=4)
32. o-rloJos oa,cs3oofloleer]cmoi X 

"Ocm 
oc5r't3o corolcorenllClo€ clfltceruenlleJlgl

*lCqil*Unsnrnceml

(a) k aor3os oJle-r o,cem3a,. (2)

(b) P(X < 3) e,ene3alldleer3e. (2)

33. ao3 ogollrlonl x,y,z gof,docruag3eo8 otrocla,@o2,3,4 orgoncfl ran<o1ocrfl

ffuoojo&Jo e,ct6$ou5od o3o:oror1a3" ooq6 oSolorof a3oogl(U)le.

PART - V
34 ogorc8 36 oroo cucn5arrgiloE "6oorc,1e\o2 

a6ggoto',1fffgoroooae3or3e,. 6

cngc6 ollor.
34. erloros rnoSalojloldo](m

goJ caocolgi aoenecnDle :

3x -2Y + 3z= 8
2x+y-z=l

4x-3Y*22=4

(2x6=12)
oDooroaJapoorloofl .'.to'loocoo acldlS cdlo,l

Hssiive.in
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35. or]ojos oa,cslercrlolaer;ml ejlcrj'lcod clo.tcgocalo<.r|.i cg.rrcqgorctloefl ilto'laocoo

(oco." goJ Gcoccnl4[ ao6rB cItDJa :

r - )' < 50, 3-r * y < 90, x ) 0, y > 0 ogcnfl cnlen:m-umecdeol oJlaooracoJl

Z = 4x + y aolos 
^6JBo]. 

aSdlo oJla acem3e.

36. oJla ecem3a.

(i)

(ii)

I
nl2

I
0

sin(tan-lx) -ffdx.Ilx'

.Fi*+l--t- ,- (Lf,.

{sinx + lcosx

(2)

(iii)l*

(z',)

(2)

11


