
IIIODEL EXAMINATION, MARCH 2O2I

Name:

Part - III Tiirre : l1'.. llours

MATHEMATICS (SCIENCE) Cool-off time : 20 Minutes

klaximurn : 60 Scores

General Instructiotrs to Candidstes :

o There is a 'Cool-off time' of 20 minutes in addition to the writing time.

o Use the 'Cool-otltime' to get fbmiliar with questions and to plan your answers.

o Read questions carefully before ansrvering.

o Read the instructions carefully.
. Calculations, figures and graphs should be shown in the answer sheet itself.
o 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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Answer the following questions from I to 29 up to a maximum Score of 60.

PART _ A

Questions from I to l0 carry 3 scores each. (10 x 3 = 30)

l. Find the value of .r.

l21 4l
tt:lO xi

2 4l
5 rl (3)

t 3 ll,) A_I I't :r L-z I -l

(i) Find (adj A)

(ii) Also prove that A(adj A) : 5l

3. Determine the value of the constant k so that the function

[uz. if x s2fl(r): i'J : ;r';;; is continuous at.t == 2. (3)

4. Verify Mean Value Theorem if (x) = x2 - 4x - 3 is the interval [, 4],

. 5. The radius of a circle is increasing uniforml;, at the rate of 5 cm/s. Find the ,ur. u,

which the area of the circle is increasing when the radius is 8 cm. (3)

6. Find the unit vector in the direction of ver,:tor P{, where P and Q are the points (1,2,3)

and (4, 5, 6) respectively.

(l)

(2)

(3)

(3)

7. Find the vector and cartesian equations of the planes that passes through the point

(1, 4, 6) and the normal r,'ector to the plane it i - Zi + [. (3)
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I o3rorc8 29 orooaolgp c'rco5ono6oel- groloooogiror]er. .,loacolqfl elrelao3ol 60

crEct6 orgoflo1aeig".

PART _ A

I agoroS 10 oroocolgg co-lcnSonodao-3 crgc<6 oll<o'ro. (10 x 3 = 30)

l.

l- 3 1lA=tl lleoco,coa

(i) (adj A) aeneg"Jlslaet;o.

(ii) A(adj A) = 5l 
"9cm-oorgilo;1eo3a.

- [rrz. x<z ^ 6-i --^i--.--(r) = t:-; ::; o6(m olotri"osod x:2 oLlo6 e,enelcnJlorm)"GrocrucoE k cor]os oJla

aene3"-fls1oel3a.

f(x) = x2 4x 3 "Ocm nco6ri"oeod [1, 41 oOCm cscm)"QD" gcfl6oo6$o8

dl aEot c o goil co o o .u c eJl oerlcmlc 5rE c 
"6 

cni a o1 c cro c ol'l ao 3o,.

5. aog ot5orofloroloo$ roeroo crco(oJecoo otrde.nlaolcmoiloo! criloao" 5 cm/s .cD5m'.

,r6;cmcoE 6@@o 8 cm orgor Jcrn m) a aoonD" or Solo oro'fl ooi 
"-r 

oq gcri oL 6 elleetymro.rl onfl

criloao-aemoocaole. (3)

?.r 4

6x
)4
5l orgco;co8 r oq o-iar oaa-re;oJsi.oo3ca. (3)

)

(1)

(2)

(3)

4.

(3)

6. p(1, 2, 3), e(4, 5, 6) orgocoS Pt oOCm aora,"so1erofl Glacco oluoojle.rpg aolsrrn8

o or a,"s 6 eeneSJl s1 ao3o.

7, (1, 4, 6) oCIcm c.rrccolofllalos 6scm] G(aJccil]cm(o)3o GcncdaoS i - 2i

o g on crn oo$ pcol"sl od aeneSJl s1 oo3o.

(3)

+ k cr9ao(D;ocao)

(3)
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(1)

(2)

8. (i) Find the principal value of sin l (#)

(ii) Evaluate tan-l(1) + cos-r (+) . sin r(]).

g. Find the equation of line joining (1, 2) and (3, 6) using detertniltants.

10. Find the general solution of the diff'erential equation

dvv"4 | L----
. T -.1cl-x x

PART - B

Questions from 11 to 22 carry 4 scores each'

I 3l ":l-2 sl
-2 5_l - L 3 4)'

13. (i) tan-l x*tan-l Y=---'

(ii) Prove that tan-l fr * t"n-'

dv
14. Find;|

(i) Y = sin (cos (x2))

(ii) xz + xY + Y2 = 100

ME-27 4

(3)

(3)

(12x4=48)
_. ,.4

11. (i) Construct a2 x Zmatrix A : [a;1), whose elements are given by a,j = ry Q)

T a-b ol=[-l 1ltn.,finda,b,candd' Q)(ii) IrLzu-u cl L o s-i

tz L.tA:[3i]t=[
Find (i) 3A * C

(ii) AB

(2)

(2)

(1)

(3)fi='uutl

(2)

(2')



(i) ,in-' (;f,) nno€ lonoamngos orcer5J o,ene;ojts1oo3a.

(ii) tan-l( I ) + cos-r (A . ,in-,(*) nirrrl ofler oern3Jlsleer;a.

(1)

(2)

cungdalmo$mr- po-rccoccrilq3oocene" (1, 2), (3, 6) oOCm cotcooo!3agileLgos

escrn]corcolJ(m ooarriloo! gcalnvcrE e,eneSoJldlao3o. (3)

dvv
fr *'*: xr.rg;cm oo1iooo6,rgr5o8 pcoL"stoo! emoo8 om - -r 4-an-i1d.eolcn- 

_ (Q-__

F{SSLIVE.IN HSSLIVE,IIV
PART - B

l l agolo8 22 cnoocoggg aolcn5onodao-4 cqc6 ollroro.

(i) A : [a1;1 oOCm 2 x 2 oa1s1a-otlloer o6eroans*- u,; : qd oOCm- nrrcnrlg;ene-.

"6')s+jlc8 
oa6s1e"m.r" aeneg.,Jlslaoga. (2)

I a-b dl l--r 4l(ii) L Zu_A . _l=L 0 5 loqorcoSa,b,c,d"gcrnlooene;or1s1esr3o. (Z\

lz 41 I- r 3l r-2 stA=L 3 2)r:L_Z 5l C:L 3 ;JorgcorcoS,oJJoJosoo,cs;orofloloo;cmoL
aene3"'ils1ao;a.

(i) 3A-c Q)
(ii) AB Qi

(i) tan-l x * tan-l y: _ (l)
) ,7 .l(ii) tan-l fr + tan-l 24= 1an-t J "Ocm-ocrr$oiaolo. (3)

(12x4=48)

(2)

(2\

P.T.O.

dv
14, 5i o,ene3"Jls1eo1a,

(i) y = sin (cos (.r2))

(ii) x2 + xy + y2 = 100
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15. (i) Find the maximum

(ii) Find the intervals

decreasing.

value of the function (x) = sin.r + cos x in

in which the function (.r) : x2 + 2x _

lA, n/21.

5 is increasing or

(2)

(2)

16. (i) Write the order of the cliffbrential equation

fci)' -/ds)3(at'l *r(AJ +4=o

(ii) Find the generar sorution of the differentiar equation

sec2x . tan y d-r + r..ty . tan.r. dy = 0

Find a unit t,ecror perpendicular to each of the

? = 3i + 2j +2k and d = i + 2j _2k.

Find the shortest distance between the pair of lines

? : (i + zj +3k) + i (i _3j + 2k)

?: (4i + 5j + 6k) + pr (2i + 31 1L;

17.

18.

vector d + dand ?

(1)

(3)

B, where

(4)

(4)

19. Let A and B be two independent events such that p(A)

(i) p(AnB)

(ii) P(AuB)

(iii) P[(ArrB') n (BnA,)]

Show that the relation R in the set A = 11,2,3,4,5|
even) is an equivalence reletion.

=| urap(B) = ]. riro

given by R = {(a, b) : ia - bl is

(l)

Q)

(1)

20.

(4)

21, finO ff of the tuncion y* = xy

ME-27
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l s. (i) lA, nlT) ogcm gcp6oo$o6 f(,r) = sin x * cos .\' 
",CI(m 

nnocn"ouoo! acaiaUla"

(2)or c er$ oeneJ"Jl s1 eo3a.

(x) = x2 + 2x - 5 
"Ocm 

anoCI-nsi06 poatd;lmrc@'Rc nolteilmicsRc GIOolloD

go$6oog3o,od aene;"'flsleoSa (2)

(a2s\2 /ds\316. (i) [;-f+ 3[d,r+ 4:0 oCIcrn au11onoE"v5o8 pco,L"uoo! ocdcud

o,ene3Jls1oer3o. (1)

(ii) sec2x . tan y dr + sec2y . tan x . dy = 0 .gcm rut16.'aoE.,u5oE pca,1"voo! emooS

om)cer3"ua6 e,ene3"Jls1ao3o. (3)

17. ?: 3i + 2j +2k, B : i + 2j- 2.k orgcorco8 d * doo3, a - B @oJo Ero6rlJacolqgg

co;ernlg ooLo"sd eene3"-ils1aoge,. (4)

( ii)

r8.

19.

? : (i + 2j +3k) + ). (i - 3j + 2k)

? : 1+i + 5j + 6k) + p (2i = 3j * k)

"gcnfl ooeLmgood ooalaggg oESoL3o 6]odrolo GEorEro aene]ojlslao3o.

A co)]o B cor]o pcrEolrlo"-ron36polng*1" P{A; : }, O,r, : { **1. c'rgcorcoS or]oros

oo,cs;o'roil olaer3cmor a,one1Jls1oo3a.

(i) P(AnB)

(ii) P(AuB)

(iii) P[(AnB') n (BnA')]

(4)

(4)

P.T.O.

(1)

(2)

(1)

20. A: {1,2,3,4, 5} o6cm oaugl<08 crildg1".flaflqgg crlca"srcr0 R: {(a, b) : la - bl pog

fiuooJJaocdrD") aol gojloLcaoEm-r"o1cer"uod rorgoemcm"o<ogfloi6o]6. (4)

21. y'-- xYorgcorcos ff **u3.rts1ooga.
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22. Find

('(i) J -r losx dr

r_(ii) J xr sinr dr

PART _ C

Questions from 23 to 29 caruy 6 scores each. ( 7 x 6 = 42)

[ 6 -2 21
23. Express the matrix A: | -2 3 -l las the sum of a s\.mmetric and a skewI z -r 3-l

symmetric matrix. (6)

(2)

(2)

24. Solve the following system of equations by Matrix Method :

3x -2Y * 3z= 8

2x*v-z:1
4x-3Y*22:4

25. (i) State whether the function f: R + R defined by f(x):3 - 4-r is a bijective

function or not. Justifii your anslver. (4)

(ii) Let f : R-+R andg:R-+ Rbe defined by fk) =2xl l andg(.r):.r1. Then find
gof and fog. (2)

26. Find the equation of the tangenr line to the curve y: x2 -2x + 7 which is

(i) Parallel to the line 2x - y + 9 : 0.

(ii) Perpendicular to the line 5y - 15x = 13.

(6)

(3)

(3)
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)11 eJlolos oocs]oro.fl oleerScmcu oene3"Jldloo3o

r(i) J xlogrd.x

(ii) J x2 sinx dx

PART - C
23 agrooS 29 otooco3g c4-tceJcrrsAdo-6 crpc6 olloro.

i 6 _2 21
23. A = 

i : _i -l -J** 
oa1s1e-mr1om mrlomislo-cru- au-e$

oo1s1o?rugoglos (o)]eaocooi o6v3<o3o.

24. <omlgl@ mimlg. dlco-o- gce,L.,sloA*ron!
g"_t cconolg[eo6neoro]e.

3x -2y + 3z= 8

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

o-toloocoo Ooldle"mr" OacGroaD-

(2)

(2)

(7 x6=42)

miomgsla"m:-

(6)

(6)

2s. (i) f :R-+Ro8(x):3
rlgcm"ot5a'anac6oJ6.

- 4x o6cm o-oo@"osio6 ooen:sa3oiorgcomc crogcao)c,

(4)

: x2 .rg)Cnfl oOoO-oVCn3aOd
(ii) f : R + R oS (x) = 2x +1, g : R -+ R og g(x)

ot o1 cn errfl g coE g o f fo g .g crrrl o eerre3oJ.l s1 eer3o. (2)

26' y = x2 - 2x + 7 .'ocm adoJlocr! scoaeofllonS Q**t*oE o-r3o.ros oecs]o.l3)<o.i(oJ6c@o
oenegoJldleer;o.

(i) edcrJloa! scoEeo$ 2* -y * 9 = 0 oOCm ooetcnlcrim.:ocaoooceml

(ii) a6o-floo! scoEeo$ 5y - r 5x : r 3 .ocm ooercrircn-so6,Diocd.Dl

(3)

(3)

P.T.O.
ME-t;!7



27. Find the following :

(i) I** (1)

(2)I
I

I
0

(ii)

(iii)

dir

*2_gy+13

, -ltan 'x

-dx
l*x'

Zg. (i) Find the area of the region bounded by y' = 9x, x = 2, r = -1 and the -t-axis in the

first quadrant.

(ii) Find the area of the region bounded by the two parabolas 1
:.rl and y2 : x.

29. Solve Linear Programming Problem

Maximize; z:3x+2Y

Subject to constraints : x + 2Y <

3x+y(

J,y>0

(LPP) graphicallY

(3)

(3)

(3)

(6)

10

15

ME-27 10



i\7 . -aJJolos oecsSorof oioo3cmot eene]oJlSleO]a :

rt
) t*ar

(dr
i ;=.y + 13

1

( tan-tx(ur) J r.r'o-x
0

211' (i) Y2 = 9x oocm adoJlmJo x-orgo-ou1nr;1m3o x = 2, x = 4 
"6;crrfl ooacngoc6eelp

g s coll a 
3 
gg * $!i' *t c t* nfl o. 

",1 
o g E oi e eneg.tjl s1 aola.

(ii) y = x2, y2 = x"gcnfr e,6orlec6eo1sorra3g .rrogeoiaenegoJlslooga.

29'' 1oc''n-olo4[ Linear Programming Problem (LPP) orofcno:olooc@o oene;ojls1oo,a,.

(1)
(i)

(i i)
(2)

(3)

(3)

(3)

Maximize: z=3x*2y
Subject to constraints : x + 2y 3 l0

3x + y < 15

x,Y)0
(6)

11
MF,,27


