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MATHEMATICS (SCIENCE)
Maximum : 80 Scores
/ General Instructions to Candidates : \

® There is a ‘cool-off time’ of 15 minutes in addition to the writing time of 2% hrs.

® You are not allowed to write your answers nor to discuss anything with others
during the “cool-off time’.

® Use the “cool-off time’ to get familiar with questions and to plan your answers.

® Read questions carefully before answering.

e All questions are compulsory and only internal choice is allowed.

® When you select a question, all the sub-questions must be answered from the
same question itself.

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

e Malayalam version of the questions is also provided.

e Give equations wherever necessary.

® Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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(@)

(b)
(©)
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(b)

@)

(b)

(©)

(@)

Let R be a relation definedon A ={1, 2,3} by R={(1, 3), (3, 1), (2, 2)}. R is

(@) Reflexive (b) Symmetric
(c) Transitive (d) Reflexive but not transitive  (Score :
Find fog and gof if f(x) = | x + 1 | and g(x) = 2x — 1. (Scores :

Let * be a binary operation defined on N x N by
(@ b)*(c,d)=(@+c,b+d).

Find the identity element for * if it exists. (Scores :

. 1),
Principal value of cot‘l(—ﬁj is

T T
(@ 3 (b) -3
2
© % @ 3 (Score :
x—1 Xx+1\ =«
Solve : tan‘l(m) + tan‘l(x " 2) =7 (Scores :
(1 kY. .
The value of k such that the matrix ( K 1 ) is symmetric is
@ O (b) 1
(o) -1 d 2 (Score :
IfA-[ cos 0 Sine}th thtAZ-[ cos 20 sinze} S _
"L —sino cosp |MeNPrOvetnatAT=l - og cos2p ) (SCOres:
13 .
IfA= [ 41 } then find [3A. (Scores :
a 1 |.
If A= [ 10 } is such that A2 = | then a equals
@ 1 (b) -1
(¢ O d 2 (Score :

1)
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1)
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(@)

(b)

(©)

@)

(b)

@)

(b)
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(@)

A={1, 2, 3} ©Ixd mBy2il2jlgiss 80} oleelnumosm R ={(1, 3), 3, 1), (2, 2)}.
af)&lad R

(@ Jlagsaviai (b) avasis

(€) (somaviglal (d) Jlagaavianem (so@avlglol @eel

(e®93 :

f(x) =|x+1|9009(X) =2Xx -1 90 erwIxd fog @)o §gof Do Heme)ailSles)s:.

1)

(neamadav : 2)
* af)a 061Nl B30a|c0arm@ N x N mldqailajldlenymo
(@ b) *(c,d) = (@a+c, b+d)apanoens. * a5 N x N enss eaganagigl ageilonad”
SOOI D> (neamadav : 2)
1L
cot™ (—@j V)OS wmmgdmﬁ ailel
T T
@ 3 0) -3
T 2n N
c© = d = (a0ed9d : 1)
6 3
-1 +1
tan‘l()):_—zj + tan‘l(i " 2) =% M1BELOOEMO § 1Y) D> (aSemadav : 3)
1 k - .
K 1 af)aM MO(S1HAV aVIon(Sld: @Rydh)an k W)es ailel
@ O (b) 1
(¢ -1 d 2 (e®3 : 1)
A—_ cos 6 sine} @BAZ—[ cos 26 sinZG}
“| -sin® coso |®PP° ~L —sin20 cos20 | D™
OS99 (neamadav : 3)
(1 3
A= 41 } @RI |3A'| 306m)d:. (neam03av : 2)
a1 ) . .
A= 10 , A% = | ag)esl@3 8 Wes) ®RI§NIV®)
@ 1 (b) -1
¢ O d 2 (e®3 : 1)
3 P.T.O.



(b)

(b)

(b)

(@)

(b)

Solve the system of equations :

X-y+z=4
2x+y-3z=0
X +y + z = 2 using matrix method. (Scores :

Find the values of a and b such that the function

oa x<0
asinx+cosx 0<x<=o
f(x) = 2 is continuous. (Scores :
b-> x>
2 2
. ady .. -
Find a))f if (sin X)€Y = (cos y)sI" X, (Scores :

Slope of the normal to the curve y? = 4x at (1, 2) is

1
(@ 1 (b) 5
(¢ 2 d -1 (Score :
Find the interval in which 2x3 + 9x2 + 12x — 1 is strictly increasing. (Scores :

OR

The rate of change of volume of a sphere with respect to its radius when radius is
1 unit

@ 4=n (b) 2=n
© = @ 5 (Score :

Find two positive numbers whose sum is 16 and the sum of whose cubes is

minimum. (Scores :

7. Find the following :

(@)

(b)
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f m dx (Scores :

4
f [x — 2| dx (Scores :
1

4)

3)

3)
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3)

3)
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(b)

(@)

(b)

(@)

(b)

(@)

(b)

OD(SIBHI HRGOMAL DalEWOUIla]

X—-y+z=4
2x+y-3z=0
X+y+z=2
af)aM VAU JEBBBINS MIBRLOAEN MALIYEBBUY AhI6IMN)dh.
(avcdodav :
5a x<0
asinx+cosx 0<x<so
f(x) = 2 af)am anoWeUad HENEIMLHAT @RY@)aD
X S I
T2 X=2
a-©)esW)o b-w)eswio ailleldud &oem)d:. (nSeaadav
. - d
(sin X)€Y = (cos y)'" * @ryomd a))f BN, (e o3av :
y2 = 4x @ (1, 2) agam enilm)aileel emodaeiloag aidlai
1
(@ 1 0) 3
() 2 @ -1 (e 9 :

2x3 + 9x2 + 12x — 1 avslaislell mo(@1avlod) @@ Da3daIGS @06m)d:.

(e o3av :

@R LIDNGD
6L

B30} GWOSOMINI @R 1 ®EMIY GRYMEMINWG GRGIOM  AI§0IMOIGE
QIOYAM 20QOWINAG M1VDHE BRYADDOM @RYTValBRIHG]

(@ 4n (b) 2=
© = @ 3 (aSCd0 :

@ 16-20 @ mn:g1os @ dllae  GRYGM@ROW e Galdavlglol
MUORIYHUB BN M. (nSeaadav

@OOY alOW)ANAI HeNS)ailSlHn)d:

(@)

(b)

1 < -
J X< + 1) dx (neodaV :

4
j X — 2| dx (e 03av :
1

4)

:3)

3)

1)

4)

1)

1 4)

3)

3)
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2

Evaluate f log sin x dx.

0
OR

4

Evaluate j x2dx as the limit of a sum.

(@)

(b)

(b)

(b)

0

Area bounded by the curves y = cos x, X = E, Xx=0,y=0is
1 2
(@ 3 (b) =

(© 1 @ 3

Find the area between the curves y2 = 4ax and x2 = 4ay, a > 0.

2 3
The order of the differential equation x4d—¥ =1+ (Q)[) IS

dx2 ~ dx
@ 1 (b) 3
(c) 4 d 2
Find the particular solution of the differential equation
2
2 4y _ _ _
(1+x)dX2+2xy—l+X2,y—0whenx—l.

. . A A AN AN N,
The projection of the vector 2i + 3] + 2k on the vector i + j + Kk is

@ % (b) %
© V% ) V%

(Scores : 4)

(Scores : 4)

(Score :

(Scores :

(Score :

(Scores :

(Score :

Find the area of a parallelogram whose adjacent sides are the vectors 27+ ]\ +k

ZASINAN
and i —J.

(Scores :

2)
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8. j log sin x dX &>6M@9069)H. (nemadav : 4)
0
@R LI
4
szdx oM @)B®HWes eldlg 9aleWowla] BEMENIBN)E:. (nSeaadav : 4)
0
9. (@ y=cosx,x= g, x=0,Yy =0 apamladeslsolenss 0OOmIHag aldq|sol

10.

11.
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(b)

(@)

(b)

(@)

()

N[

2
T

(@) (b)

© 1 @ 5 (aSea03 : 1)

y2 = 4ax, x? = 4ay, a > 0 a@lAFessDens8s al0e B0l »:06m)d:. (M¥edod3aV : 5)

d? dy\3
N R (a))g A WlaD0MBaHy@B DEBIHHY BoBWE

dx? ~
@ 1 (b) 3
(c) 4 d 2 (0ed0a : 1)
dy
(1 + x3) o2 T Y =T 2 X =1 anocd Y = 0 @n© alanomyod
MEHIaHOH B0) alBSlH9)RIB WIBRLOCEMMLISO HOEM)D:. (nvemodav : 5)

AN A N ZANEEEANEAY
2i + 3] + 2K agyam ea10loa 1 + | + K lenss o oxeuad

3 7
(a) N (b) N
3 7 .
(©) 7 @ 7= (5693 : 1)
NN AN A
avalal QB 2i + j + K, 1 — ] couilgss MLOROMMGIHOWING 2 l0a |80l
B061D) . (nSeam03av : 2)
7 P.T.O.
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(b)

(b)

(@)

(b)

JANERNA ANANN
The angle between the vectors i + j and j + K is
(@ 60° (b) 30°
(c) 45° (d) 90° (Score : 1)

- —>

If a, b, ¢ are unit vectors such that a + B +0C= 0, find the value of

a.-b+b-C+¢ a (Scores : 4)

y4 y4
(©) 1 -7 =3 (d) X=y=5 (Score : 1)
Find the shortest distance between the lines

T=i+2j+3k+A(i +j+K)

T=i+j+k+pu@i+j+k) (Scores : 3)

Distance of the point (0, 0, 1) from the planex +y +z = 3.

@ % (b) %

©) /3 (d) 3? (Score : 1)

Find the equation of the plane through the line of intersection of the planes
Xx+y+z=1and2x + 3y + 4z =5 which is perpendicular to x —y + z = 0. (Scores : 3)

Consider the linear programming problem :

Maximize Z = 50x + 40y

Subject to the constraints

(@)
(b)
(©)

X+2y>10

X+4y<24

x>0,y>0

Find the feasible region. (Scores : 3)
Find the corner points of the feasible region. (Scores : 2)
Find the maximum value of Z. (Score : 1)
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@ 7+ j\, Ij\ +k af)a’ HAURO}BHUS MINENSS GHH06M

(@ 60° (b) 30°
(c) 45° (d) 90°

(b) a, b, ¢ 2N @EMIG OOURO}DHU @Y. H)SIOD a+b+
§-B+B-8+8-Zoa§ aflel &06m)ds.

Xx=-2 y-1 V4
@ —7 =75 =3 (b) x-2=y-2
X—=2 -1 z V4
© T=t5=% @ x=y=3

(b) T=1+2]+3k+A(i+])+K)
r=itj+k+pi+j+k

)M O INHU3 ®aleN8s8 o@Qaljo §al0lW B)00 dHEMBNIHN)D:.

(@ x+y+z=3agham oeiomloed mlanye (0, 0, 1) ceiee)8s B)0o0

@ % (b) %
\f3

© 3 () 5

(e®3 : 1)

0 @RI

(avcdodav : 4)

(e93 : 1)

(neamadav : 3)

(e93 : 1)

(b) x+y+z=1 2x+3y+ 4z =5 apam1 ®e1EBRB aVonalenam coalvla3d)s]
HSAN) GaldB)M®)o X — Y + Z = 0 Joe LloMIn0®)N0W  ®EICHag

QLRG0 HENBYailSIHN)d.

Maximize Z = 50x + 40y

Subject to the constraints
X+2y>10
X+4y<24

x>0,y>0
oM erlwlad ¢aIdWIalod) Ealdmio aldlMEMIajod

(@) a0lninil|d 01RNVM BeMROmYE:.
(b)  aplVleniled olElEMINAg MEIBHUd BhemB)ailSles)d:.

() Z-9a3 aggano oSl ailel agaoy ?

(avcdadav : 3)

(neamadav : 3)
(neamadav : 2)

(e93 : 1)

P.T.O.



16. (a) If Aand B are two events such that A < B and P(A) = 0 then P(A/B) is

(@)

- (d) % (Score : 1)

(b) There are two identical bags. Bag | contains 3 red and 4 black balls while Bag Il
contains 5 red and 4 black balls. One ball is drawn at random from one of the
bags.

(i)  Find the probability that the ball drawn is red. (Scores : 2)
(it) If the ball drawn

5018 10
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(@ AcB,P(A)#0 erayam oms maid)esoem A @y B @)o ag@slad P(A/B)

(b)

PA) P(B)
® p@) ® peay
() ﬁ (d) % (nNSed»aad :

qLAOMAOW OENBY NS OME. Mo | @ 3 aljalafpo 4 &Yoo eniods I

@ 5 allapo 4 ®O)afo alMMdHE)ME. alvleein®eslene B0) nIouilad
WMo B0) ald® af)S}AENIAM).

(1)  apS)O® ala® 2HOIM@IBHOMBS Glalomimileilgl apa 7 (aSedodav :
(i) af)S)O® ald® aRAUM®OMEItd @@ oy | @ mlmosmomss
alatoenienileNgl agaoy ? (e 03av0 :
@RHLID; 1D
6L

X ag)am 00m@wo caIGlwmilglond caloenisnileilgl aslav(slamiy)eumos) 2 )oIes
9B05) OGN AN

X 0 1 2 3 4
1 2 5 1
PX) 16 8 K 16 16
() K woes alleivoa ? (a0ed9a :
(i) X eag mowyono (Mean) 9o AIGIWMAVI0 06 d:. (avcdodav :
11
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