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MATHEMATICS (SCIENCE)

Maximum : 80 Scores

Time : 22 Hours
Cool off time : 15 Minutes

/General Instructions to Candidates : A

e There is a ‘cool off time’ of 15 minutes in addition to the writing time of

22 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 o plan your
answers.

e 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.

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

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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,. oty 1T -2 a b
1. Consider the matrices 1A B- ag) rri
- 2 b -1 3 c d
A=l and B = DOESIERIBWD BT D).
-1 3 cod
1L U 5 o
2. 9] AB = @®Oo® a, b, ¢, d
It AB = , Tind the values 5 6
5 6 og)ilayes afleie:® dengals]
ofa,b,candd. (3) | M )

2. a) Qg)eN@  MoeUjdmeme N @

2. a) Let R be the relation on the set )
omigiga R={(a,b):a-b>2

N of natural numbers given by

3. Consider a 2x2 matrix A = [aij]

5018

R={(3, b):a---—b>2,b>3}ﬁ
Choose the correct answer. (1)

(A) (4,1)eR  (B) (5, 8) <R
(C) (8,7)eR (D) (10,6)e R

b) 1ff(x) = 8x° and g(x) = x'3, find

g(f(x)) and 1(g(x)). 2) |

C) Let «~ be a binary operation on
the set Q of rational numbers

defined by a+b = asb_ Check

- wnether*is commutative and

associative ? (2) |

j

D
where aij = +2)) ,

: .
a; Write A (2) |

O > 3 } agom enuaqwo al@lw
6MIB) . (OB HEM©O

O OEETITTIS)HE)) s, (1)

(A) (4,1)eR (B) (5,8)eR
(C) (8,7)eR (D) (10,6) e R

b) f(x) = 8x3, g(x) = x3 eI
g(t(x)), H(g(x)) egarial @ensyafi]
BN, ' (2)

c) Elomamvos pmemo Q alld

ab

630Q{@0aN MIEM *. * dram YEsEIOT
BREEMD af)Mo @oEqROMieglal
@DEEMO ag)MMio o ldleuo0uleendd:.

(2)
3. aij= { +22j)2 BOW 60} 2X 2 MmO(Slgy
A = [ai]] aadlmensleeyss.
a) A agyoonds. ' (2)
D) A+ A’ eengiafilenss. (1)
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4. a) The orincipal value of
(4
2

cos™

b) Write the function

(cosx—sinx

tan
\cosx-i-sinx)’ O<x<m
in the simplest form. (3) |
2 3
5. Consider the matrix A = 45|

2} Srhowthat A2—-7A-21=0. (2) |

—]

- ancefind A . (2) |
. .- olve the foilowing system of
-quations using matrix method.
X+3y=4 | . _
AX +5y =6 (1) |
6. Let

M
[ ]

5:2?-—j+2l2 and 6:6?-1—2]#3!2-

a) Find a unit vector in the direction

b) Findthe angle between 2 and b .
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4. a) €08 | — | alle Ndmilald

QUI=1RY] @V, (1)

b) elceld0lae)d:.

4 [ cosx—sinx
_COSX +8inX

tan

D<x<m

(3)

e —

2 3

5. A= A & Q)M OIS aldl

63l HEND>.

a) A2 —7A - 2| = 0 o ool
B> (2)

b) @eailad adlomyo A' ©6n3ja NSlee)ds.

(2)
C) @IS H)BISIOMISIRE TVACIIE: |
sBR OD(ESle OlE) HalewIuila)

MIBRLIVEMO E2 QD>
2X + 3y =4

4X + 5y =6 (1)

6. 3 :27—i+2|2,8 = 6T+2]+3I2
)M YOI alBIENSBE.

a) a + b ag)M eaugdlen duwiay
88 B0 WEMIQ UKD B ilsl
BEN D>, (1)

D) 3 b g OAROYDBHSIS

Qlenas GHHIeMENS dhensialls]
B . (2)




SCORES
7. a) Findthe value of k if the function |
(X)) = kx+1 f X<5
=3X—5 if x>5
IS continuous at x = 5. (2)
D) Find %}{f fx=a (t-sint), |
y=a(1+cost). (2) |

c) Verify Rolle’s theorem for the
function f(x) = x2 + 2 in the

interval [- 2, 2 ]. _ (2)

8. Consider the triangle ABC with

vertices A(1, 1, 1), B (1, 2, 3) and

C(gﬁ‘ _3:!_ 1 )

a) Find AB and AC (2) |
o > |

") Find ABx AC (2) |

~ Hence findthe area of the triangle

ABC. (1) |

S Which of the following function
s Increasing for all values of x

1 its domain ? (1) |
(A) sinx (B) logx '
(C) x° (D) | x|

o) Find a point on the curve
y = (X — 2)2 at which the tangent
s parallel to the chord joining the
points (2, 0) and (4, 4). (2)

¢) Find the maximum profit that a
company can make, if the profit
iunction is given by

5(x) = 41 — 24x — 6x°2. 2) |

U1 8
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7. a) f(x) = kx+1 X <O
= 3-8 . u>5

Q)M aNEBaUM X =5 @0 Hendl
MM @O K @yes afle

MBSl 5. (2)
p) x=a (t-sint),y =a {1 + cost)
ay
@OQITD I BN llSlpends. (2}

c) f(X) = X° + 2 oM anesumy
| — 2, 2 ] ogyem endhdueNdd
Rolle’s theorem vodlwogem?
Qg alBlGUo0USlE6) 8. (2)

8. A(1,1,1),B (1,2 3), G2, 3, 1)

D1 BHHEBEOW B0) (B BEHO6MO

ABC aldlumemleaes.

—> -
a) AB, AC agmilcd ssengiallSleads.

2
L (2)
D) AB x AC ®engiaflsleess. (2

Nt

C) @o@I@d aflomyo (@les-0emo ABC
QIOS QA8 dengallSlemds. (1)

9. a) ®IOY HDMISLOWIPRY oQ®

ANERAYMOEM @REHeMm nembel
OO af)L0 X Mo enad(Es

mfler @@ ? (1)
(A) sinx (B) logx
(C) x? (D) | x|

b) vy = (X — 2)% agirm QUB-ETIM
ogy® exdloz i@l 38 Qleeem
quococoeiwoem (<, (), (4, 4)
o)l nil38068 @5 cwoed

Q@M CLIOE MOODHOMOW]

QOQIM@ ? (2)

C) 8@ DMUNOS laltondly aner
ad(d P(X) = 41 — 24x — B2 @poo
@Y SMNMIBE) EENROHE) IO
Al ado@ouust sloaen® ? (2)
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. A . p & Fo—
10. a) je}“ secx (1+tanx) dx = 10. a) fe sec X (1+1anx) dx =

; d * Xmevesyy L > (Y A _ -
(4) eXcosx +C (B) eXsecx + C (A) eXcosx + C (B) e'secx + C

:
I e ff rr P RTINS
: "% i . ) ! ‘{C‘\} }{ﬁ- ; A . Ei o % it ““El.__l i?- :!' YL esfe G L TRNY
(C) eManx+C (D) e*sinx+C (1) (C) eMtanx+C (D) s L ()
f
| |
‘ 9) j sin2x cos i dy @ersie Jlee
3 ; : ] LS b £ T et et R N DRI LAWY [ S 3 NN ch RLNP N
b) Find |sin2x cos 3x dx. (2) | *“
j { D%
' T
. X (o | oY eI denEe g @9-@553%33
) Find AN Cd e - A

/ : o f ] AT N R I A - N S
(x+1) (X +2) AT AT

f % ﬂ;, ;
Fi o
I

f‘:':""'“;"“

5 * 11, ayelenflonodiad o) 30, RIS
 Thefootof the perpendicular drawn |- 24RIERIOZ0NEE MIaDe @O OAIGT
BRlH6, OL0.a) RiosD wmws} 7% 0100

from originto a plane is (4, -2, 5). snflomy (4, - 2. &) @oer

a) How far is the plane from the @a s0m meto mpeisnianald oo
origin *? (1) A @OEORID06N) 1)

0) Finaa unitvector perpendicuiar D) D0 AWM RlosNimdW 0]

tothatplane. (1) QeI UM L8l lls uﬁqgm

.mﬂ,

F [i ﬁ

c) Obtain the equation of the plane C) @Q_somgma@ QTR @a
in general form. (1) + BRIGTHIEN E0CH UMD EHengin s
HEY s (1)

12. Consider the linear programming |
problem :

Minimize Z = 3x + 9y
subject to the constrainis : |
X + 3y < 60 | Xty 2 AU
X+y > 10 i .
i

0,
X<y Gl Jg_u’:am%m (0dGo al@lo
X > 03 y > O BT EE ﬁ“u)&& o3

a) Draw its feasible region. (3 ) a) @omile oalavlendlid Oledloent
CLI(0B6)) . (3)

!

> O ogon el

£

b) Find the vertices of the feasible
region. (2)

_ e s Ch et am h o e em mem s e b e
. A e e e s s —— ] | e

3
e
o, Sy

| adlodlendidd Sledle) myeleud
BN SlB6) 0. {

T

ind the minimum value of Z . .
c) Find the ®OTISI86 (1@ (MM 6B U0 £6))
subjectio the given constrainis. | ANlew@nowl) Z-00 agaoie %@

-,
Sy

*-a..f'm.Jf o

Lot

() 5o Qllel @618y ISl s, (1)
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2. Consider the following figure : 13. @26 eBo530mldlen;mM all(@o
alRl6MSlae) s,

a) Find the point of intersection P,

a) X&+y2 =32 QGYM QUU@DQRo Y = X
of the circle x© + y2 = 32 and the

Qg)(M @60 HHSImsim P
line vy = x. (2) | gy enflo3y eensiallens. (2)

D) Express the area of the shaded b) el nigfigiss comowiam
portion as a sum of two definite Qllldemo @eng’ oawadlaflg enad
integrals. - S m (D@D EB@OW) ng)9)enes.

C) Find the area of the shaded ' o o (1)

_ % , .
bortion. (3) C) (BoﬂquQ)@ 6.21Q) BON®BIONM ol ]
- . - 80T 6Nz a IS ds. (3)
14. Consider the differential equation I Py -
' d2y+ /= - . _ | . ' 14 dXzﬁ -y = 0 QgYam (LLS](LDOO%OE:B(G%
dx* 7 EDCH UMD o IBl6ENlse) 8.
Wit . | a) eoaflen sodawad, awliwd agrmiad

a) Write its order and degree. (1) 091N (1)

b) Verify that y = acosx + bsinx, o ~- . b)f Y = acosx + bsinx; a, b € R
where a, b€ Ris a solution of OMIges Wlonoay i e
the given differential equation. (2) R B STV YorMOBEMAT _

L el OO H6) . | (2)
5018 6-
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. , . . ]
5. Given the Stralgh‘t lines > ~ " ~ 2R ~ |
15 r=(Bi+2]-4k)+ Mi + 2] + 2k),

b
rE
]

i Y ‘]
2 a A

r=(31+2] - 4k) + A( + 2] + 2K)

™
E

?z(ﬁj —-2R)+u(3f+2]+6!2)

-

o) BOEUBW ®OTISIeNE.

and 1 = (5] - 2K) + (31 +2] + 6k) 2) 60 coalEREIsDenas

| § irs
a) Findthe angle betweenthelines. (2) G06MBOS drengialiSlend.  (2) es
b) Obtain a unit vector b) 061E G0 DBSOR0 LlogInID )
B0 WIeMIQ OUBHO d6enaflS)
perpendicularto both the lines.  (2) . A :
c) Form the equation of the line c) ®OTISI8E 06 COAIBBHN
perpendicular to the given : ploeniao®@] (1, 1, 1) agom
ines and passing through the ?* endlozaflenes #sam Galosymm
point (1,1, 1), (1) | COGUWYOS MDA, |0 BN
HEN . _ (1)
T X T X
-= o)
16. a) Evaluate: !XQ o (2) 16. a) ixg 1 aXx e allal @06, (2)
) Evatiate. f X dx f X dx
o) zvaluate ) 1+ sinx - (3) 1 D) )1 sinx e adlal ®oemes.  (3)
, , . '. J , _
17. Consider the differential equation _i 17 xa_z(ﬁ + 2y = x_2, X # 0 agm aflano
X_g_}f_ +2y=x° x#0 | DA |08 D@ UMD aIBleNleos) .
. a) @PEOM HMEUEIER anddhd
a) What is its integrating factor ? (1) = Qg6 ? (1)
b) Qbtain its general solution. (2) | b) @e@la BmOd emuoeoudd
N3l S] B . (2)
»

o018 - 7.




SCORES
18. a) If A and B are two events such

that P(A) = 0.8, P(B) = 0.5 and

- P(B/A) = 0.4, then find P(A/B). (2)

b) Find the mean and variance of

the number obtained on a throw

of an unbiased die. (3)

OR

~a) Two events E and F are such
that P(E) = 0.6, P(F) = 0.2 and
P(EUF) =0.68. Are. Eand F

independent ? . (2) |

b) A die is thrown 6 times. If
‘getting an odd number’ is a
success, what is the probability
of getting ?

1) 5 successes ?

i) atleast 5 successes ?

i) at most 5 successes?  (3) |

A A

SCORES
18. a) P(A) = 0.8, P(B) = 0.5,
P(B/A) = 0.4 e oens)
OOV @em A, B ag)es @
P(A/B) oemiafiSlen . (2)

D) &3y @remeru@omiol’ een ey
(10U 0 ag)AlemmOmd slg0m
mmidlen dlmye saudl@ndmuo
613 llS| 06 . (3)

OR

a) P(E)=0.6, P(F)=0.2,
P(EUF) = 0.68 @ow o6
DM He06m E, F. E@io F 60
DB DU @rEemo ? (2)

D) 81 6 6 (a10CUw Jo ag)ermTy,
B8R Motd) &151d’ e
VBAVAV @D af)SLETDIED

1) 5 aqvaesorua.
1) 2yl 5 qvesquay.
) adooocuul 5 qoesauay’
ag)yMIl alElenlomes

Glatoentendlallgl agyormoem ?
- (3)
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