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MATHEMATICS (SCIENCE)
Maximum : 80 Scores.
_ ‘Time : 2% Hours
| Cool off time : 15 Minutes
/ General Instructions to Candidates : | \
® There is a 'Cool off time' of 15 minutes in additibn to the writing time of 21/& hrs
® You are not allowed to write your answers nor to d1scuss anythmg with others
during the ‘cocl off time'.
® Use the 'cool off time' to get familiar mth questions and to plan your answers.
® Read questions carefully before answering.
® All questions are compulsory and only intermﬂ choice is allowed.
® When you select a question, all the sub- questlons must be answered from the
same question itself.
Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided. ‘
‘ ® Give equations wherever necessary.
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) IfX ={a,b,c,d} and
Y ={f,b,d, g}, thenfind
X-Y and XNY .

it} State whether the following is
True or False :

IfAcpB then AUB =B.

iii) Let 0 ={1,3, 5,7, ........} and

E ={2, 4, 6,8, ....}.
Let ;()_W_,E.bet_he-

function defined by f (x )=2x .

K-30

Prove that fis a bijection.

Consider the statement
P(n)l1+3+5+..... (2n-1)=n?
i) Verify P (1) is true.

if) Prove P (n) by induction.

Solve x = Log;3125.

Write the truth table for
- [ pv(~q )] .

Sinx

— :Tanx—
14+Cos x

1) Prove that

ii) Find the domain and range of
f(x)=Cos2x.

iii)State whether the following
is True or False :

 Cosx: IR > IR isinvertible.
OR

(2)

(1)

(2)

(1)
(2)

(2)

(3)

(2)

(2)

(1)

5.
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D X ={a,b,¢,d},

Y ={f,b,d, g }eowoet
X-Y , XNY agor vememd -

. e liSiend. (2)
i1) wdlswo amego ogm;
topoaileeys. A — B cowoed

AUB =B codidenp. (1)
iii) 0 ={1,3, 5,7, ..o} g0

E ={2,4,6,8,....} g0 aper

f :0 ——>E ogyMm a@dao

fx)=2x ogomy

ddoaliafdenmmy feqg
s)snerusece;n;:rf& agesmom exdlalome. (2)

P(n)1+3+5+...(2n —1)=n2.

_alBlnenionis:.

i) P (1) odaoeamm, sogdens. (1)

ii) P (n) edwsau o
oogaloem. - (2)

x =Log 3125 agm mmaso
midanooemo O.0IQjdh. (2)

~[pv(~q)] alod som esenih

af) eIy, _ _ (3)
. Sinx Tan®. -

1 1+Cos x 9 9y _

. omgalless. ' (2)

ii) f (x )=Cos 2x @ mowye -
BENBEINRo BerEafiSlee)de:. (@
iii) vodlews omERO agmy |
uapoafene: Cosx IR — IR
ag™ agdane maadglenild
BRI )
OR

-
{




6. i Calculate Cos75° and
| Cos 15° using the values of

Cos 45 and Cobs 30.
ii) Draw the graph of

" f(x)=8in 2x .

hid

; 7. Consider the quadratic equation
ax®+bx +c =0 where¢ 0. If
«, B are the roots of this
equation, then find the equation

1 1

whose roots are E:. E .

8.. i) State whether the following is

.. True or False : If the constant

term in a quadratic equation
is zero, then one root is 0.

ii) If a, B arethe roots of the

- equation x% 4 3x +6 =0, then

a B
find the value of E + o
- iii) Solve the equation
Vx =x -2

9, Solve |x|<5.'l '

10. Consider the points A (6, 2),
B(3,-1)and C (-2, 4).
i) Find AB, BC and AC.

ii) Show that AABC is aright
angled triangle.

K-30

(2)

- (3)

(2)

(1)

(1)

(2)

(3

(1)

(1)

10.

2188

ij Cos 45, Cos 30 og)n'(ﬂdJmsgas
afleisges manswemant Cos 75°,.
Cos 15° agomiicy @venggalidlones.  (2)
ii) f (x)=8Sin 2x agm
alea@rfle (dad QIBEa)S:. (3

ax?+bx +¢ =0; ¢ #0agm

aleom mone, ‘5(6\’65]6);@ OJ51H006rTY

1 1
0, B agmiad, B Osies

QiQm cladm meals:jo g, (2)

i) rdicws emage g
- admaailend: eo) ajaom
MOOCUIBAOTHIEHT SH06TINHE al@o
aygimeileymond arafla ey ,
- el 0 epaidiono. (1)

) a, B agmiicu x24+3x +6=0

ag)om qBQISE\ETe]

x B
opgegodiaymod g Y
6130 1Sl 06) 8. - (1)
i) fx =x —2 egmm meanso
aldavsremo simcgg,caa.' '(2)
|x| < O idavIBEMo Bl 3)

A(s, 2), B(3, -1),
C (-2, 4)ogor enfianeach

al@lerfdeyds.
) AB, BC, AC agmicu eoemye. (1)

1) llemoemo AABC ey ogl-
@B06mmoaeMaT! emelwlonss. (1),
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11.

12.

13.

14.

K-30

1) The point of concurrence of
the medians of a triangle is

-called ..........

ii) Show that the points
- (-1, -1), (_2, 3) and (8, 11)
are collinear,
Consider the straight line passing
through A (-2, 6) and B (4, 8).

1) Find the slope of the straight

line passing through A
and B,

ii) Prove that the straight line
AR is perpendicular to
y +8x =2.

i) The circle whose equation is

x? +(y'—1)2 =2 has the

i1) Find the equation of the
tangent to the circle

" x%?+y? =13 at the point
(2, 3).

iii) State whether the following
1s True or False : The line

x +y =0 intersects the circle

x?+y? =1 in two points.

Consider the equation

x2-y2

100 25

i) The above curveis.................
. (a parabola, an ellipse, a
hyperbola).

ii) Find the eccentricity e of the
above conic.

(1)

(2)

(1)
(2)

(1)

2)

|

(1)

(1)
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11. i) eq @iseosmasiod

12.

13.

14.

- dloflemesens mowns
enflogycudes ......

i) (-1, -1), (2, 3), (8, 11)
apmics smpeoauciionss
enfiiengoesmom’ emglafionss.

A(~2, 6), B(4, 8) g
onflogend aldluenilenss.

) A oegnswye B oilegesmye egdl
QRSO GORIMOS SFYoa]
o610 5106,

1) AB agm soe y +3x =2
agi CRIAWIS AloMIBOEEMIT
OmElians.

D) x®+(y _1)2=2 ag)m

i) x?+y? =13 agon ayomeriem
(2 8)ogym enfloyatd
Alee quAdURERELD QIEMD-
afled qUDCiOio @ema Ko
iii }edlews emero agmy "
{mru,)oojlmgce; x+y =0 ag)rm

GO6 x%+ y 2 =1 og)rm
ayemaem 2 emimeesed
oo alenymy.
x? y?
—t—=1
100 95 ag)Mm LaAQRe:jo
- al@ln6nSloa)s,.

1) oyeslad atoenm ‘@da]’ amy
............ teeer @D { AIDBRENLOE,
agelied, Haanejdeaog)

ii) ool uyalafle) eeomioeod
agyoGMSIniigll € @06,

D)

(2)

1

@)

(1)

(2)

(1)

1)

1)




16. Ifa =1,a,=qa, +2;for n>9,
then write the first four terms of
the sequence.

16.

39
of a G.P.is 7 and their product

10
is 1. Find the first term and
common ratio and the terms.

17. State whether the following is

- True or False : If each term of
an A.P. is multiplied by a
constant, then the resulting
sequence is also an A.P.

18. i) State whether the following is
True or false : e is irrational.

ii) The graph of y =¢* meets
the Y-axis at the point ............ .

iii) Assume that |x| < 1. Write
the series expansions for

Log (1+x) and (1+x)" in

powers of x.

Log (1+x.) _

Prove that (T+x)

K-30

The sum of the first three térms _

(1)

(8)

1)

(1)

(1)

)

15,

16.

117,

18,

218-8

a=1,a,=e,,+2; n22
ageiad s awaemiaiesl mmpmm 4

GW el ) ng)wgmgca, 1)

e, G.P. dnges epaeem 3
39

10 .
uemmanelo 1. glo e ag@idd
@A) alACyo, GH026M GOBY D@0
alBEImBRlo henajalislan;e.

A lOEIBYOS W) So @VCUWOS

(8)

wdlaw? amago gy (otpocaleeydn:
sy A.P. oo agigp cI1eamegosio eyes _
ae) mdlemioaly @glaid elgm

epenilage sy AP. cowideno. (1)

1) rdlaws emego agemy
(nlapoailenie: e agam mosyy By

@G NE06NT. 1)

1) y =e¢* o woad Y-axis em

motndileaym enfay) ........ . @ery (1)

111} |x| < 1. agemy exapene.
Log (1+x) o wpo (1+x)"
OB @ x o} eyeiageiss
il agyem)s.
Log (1+x)
(1+x)

25 :
ﬁ_x *oen agmy emgiions.

(1)
=y 3,2, 11 5

Fx ——x+—x°—

1)

P.1T.0.)




19.

i) Find the multiplicative
inverse of - .

ii) Which of the following is true ?

[z +24 [z | +]22 ),
|21-2,|<|2, |-z, |-’_

|21-2, | > |2, | +]2, |

iii) Find the product Z - Z, if
Z,=2+3i,2,=3+2i.

Represent the number ; =1 +;

_in polar form.

‘21,

) 10C, +10C, = evvvver. )

ii}) How many words can be
made from the letters in the
word MONDAY without
repetitions if 4 letters are
used at a time ?

i) Using Binomial theorem, find

an expansion for (1+x)".

ii) Obtain the expansion for

2 4
(x2+;_] where x 20.

Cohsider the following data :

(1)

Kes)

(1)
(2)

(1)

(2)

(1)

@)

3,9, 5, 3, 12, 10, 18, 4, 7, 19, 21

i) The median of the above data

~ ii) Find the Mean deviation

K-30

from the Median.

(1)

(2)

19. 1) ~i wes uemmalcdioo
6310 1518618,

i) @oey aosEmuIe ageoer
rdwouiges?

[12, 422 | <]z, [+]22],
[zl—z2|<[zl|-|z2|,
|21‘22|_>|21I+|32”

iii) Z, =2+3i wp Z, 3420
weemEIB Z, - Z , enren Idlonys.

20. z =1+ oM mrudlem ealoaod
Ganodl@d ag)niones.

21. i) 10C, +10C; = ... -

ii) MONDAY ogmm asnseeiad afome
apaudemmdigpes 4 erevomes
| ogim QOBMED SEMBOH600?

22. i) eesemodion al@oniewousaf
(1+x)" off allagelecemo
| gyaImnds.

2 4
T 2
x“+— i,
ii} [ o } ;x 20
flayeledleand..

23,  moevedIsERdeam anog
aidlwenions. 3, 9, 5, 3, 12,
10, 18, 4, 7, 19, 21

1) 00 awog@es AN .orevirveerinnee
BDDYTOY: '

ii) dafloied domes alod
Wl feweHmd EH06myds.

(1).

1)

(1)
(2)
(1)

(2)

SV

(@)

(1)

(2)

chy W‘ . .
U Y T i CE . b - . NPT R S bk b o gl




24

217,

i} Find the sum of the infinite G.P.:
1 11 o

oy ew
ii) Prove that _
3§x3*x3%x ......... =3. (1

i) State whether the following is

True or false : If (1+i) is a root
of a guadratic equation then

(1 ~i) also a root of the
equation. (1)

ii) Form an equation whose
roots are 3i and 4i. 1)
iii) Within the domain of

definitions prove that
Sin™(-x )=-Sin*x . (2)

Consider the following figure
A

B &~ C
a
i} Write Cos A in terms of
a,b,c.

)

i) If g =925, b =52, ¢ =63, then

find Cos A. (1)

i) Ifw is a cube root of unity
then 1+w +w? = 1)

---------------

ii) State whether the following is
True or False : '

lzlzzza|=|zl|"|22t'l"‘31 Bt

State whether the following is
True or False : Circle is a conic
section. | )

K30

erirenees (1

27.

28.

f

218-S

1) mo’m?wggg spdadlaie G.P. wes
| 111
@ SO T3 s g e (1)
i) g} 3t x3tx......... =3 oMy
omelalloane. . : 1

i) wdlso emERd oGy nlqpoaileand!
(1+i) sy alaom maaeoiod
opgoeieymoad (1—1) wjo.

| @RED® (OAOSEHIOR &0

- ogodidlaengo. _ )
ii) 3i, 4i agoriicn oygowlt cumy™ 8y
MBS0 HETROBENE:. (1)

1ii) @emomy H0ORMMEeed
~ Bin™ (—x)= —Sin'x wpesmomy
eoglafland. Lo (2)

@IS aosyErfidieaym afimo
alBlerlenys. '

D) CosA ow a b, c wyes _
asdamiledd agyLymEs. (1)

i) g =25, b =52,¢ =63

apesmelc Cos A eeraldiene. (1)
i) w e ayenl 05 &oad

openfilewesl el

l+w +w? = epwiden. (1)

1) codlews e®MERD g
falqgoafienies:

- lzlzz.za‘=lzl|'|zz|'123] | W
(Rdlewd OBSHD ng) TN (acpoa ey
AYEmo GBo) GEIaMIes O

OO, o Q)

P.T.0)
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29. Consider the L.P.P. . 29. ooy eeosemidienym L.P.P,
: - _ aldinendloane. .
Maximize Z : Z =x +y subjectto sogloeams Z 1 Z =x +y menked s
% +y —320 % +y 520
x -2y +1<0 _ x -2y +1<0
y <3 ' y £3
i) Sketch the graph. 1) 1) @oad soaioqs o L
i) Mark the feasible region. (1) ii) adloflenid dleflod W
ARSI o, .
iii) What are the corners of the ' RO -
feasible region ? . (1) iii Jadmflenicd eflwecg ageled
- . n(emELn0? _ (1)
iv) Calculate the value'of Z at ) , N
the corners. L iv) meeddd Z o alee.d
' B06MYDs, (D)
v) Find the maximum value
of Z. D V) Z ey oogloo. alle) 06Ny, )
K-30 | ' 8 | . 1,67,400




