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MATHEMATICS (SCIENCE)
Maximum : 80 Scores

Time : 2% Hours
Cool off time : 15 Minutes
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General Instructions to Candidates :

* There is a ‘cool off time’ of 15 minutes in addition to the writing time of
2Vzhrs.

* 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.

* 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 itself.

» 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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1. a) Find %, fy=logx, x>0. (1)

b) Is f(x) = |x| differentiable at x=0?

(1)
o dy ;
¢) Find e if x =sin® — cosH and
y =8in6 + CosH. (1)

2. Consider the matrices

2 -6 5 -3
bz andA+3B= _i:

1 2 -2
a) Find matrix B. (1)
b) Find matrix AB. (1)
¢) Find the transpose of B. (1)

. (ax X )
3. If a matrix A = —x 2 is a

solution of the matrix equation
x2—5x+71=0, find any one value

of x. (3)

4. Fill in the blanks : (1x3=3)

a) Ifl, m, n are the direction cosines
ofalinethenl?2+m2+n?=

b) The distance from the origin to the
plane2x—-3y +4z—-6=0is

c) If 6 is the angle between the
planes 2x +y —2z =5 and ,
3 x— 6y — 2z = 7 then cosO =
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1. a) y=logx,x>0r§@cmom%§—i

D06M)cB>. (1)
b) f(x) = x| gy x =0 e}

flanOMdanienlidd @peemo ? (1)
€) Xx=sin® —cos,y=sing +coso

@jo @YW %i—oeaoemg,cea, (1)
2%\{2 _6} A+SB=[5 _SJ
1 27/ -2 -1
ag)m] OEIERBRD alBleNle)os.
a) enElg B H06m)bs. (1)
b) eaElgy AB w:06mis. (1)

c) B wyes [sondmicatomy @xo6myds. (1)

3x X )
.A=|_o o ag)™m eaElg;

X2 = 5X + 7 1= 0 agym enESlgs
A JEHIOWR HAVOL) JJaud
@RRIM X’ O ao®mEslele 60}

afler #06mds. (3)

4. al@lafleeys (1x3=3)

a) I, m, n A B COAIMLNS WDO
BSHUMD HBOOAVIDM BRHWITD
P+m2+n2=__

b) edigaild alom egjeind
2x — 3y + 4z - 6 = 0 Qleaigias
@O0 @DH0MY.

C) 2X+y—-22=5,3x-6y—-22=7
ag)mm e llme-desiseleyss
G:06M 'Q @RWOE cosO=__
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5. a) Show that

1 1 41
-1—+tan ' —+tan™'—
tan 5 - 3 +

11 T
tan'—=—
8 4 (2)

b) Given that

3cot’0—1

cot30 =— :
cot” 6—3coth

Show that cot™’

2-—
fsx 31,|x|<J§ is
3 cotx. (2)

6. Considerthesets A={1,2, 3, 4, 5},
B={1,4,9, 16, 25} and a function
f: A — Bdefined by f(1) =1,

f(2) =4, 1(3) =9, f(4) = 16 and

f(6) =25

a) Showthat fis one-to-one. (1)
b) Show that fis onto. (1)
c) Doesf ' exist ? Explain. (2)

7. a) Consider the functionf: R - R

defined by
if x<
i a+Xx, .|fx_2
b-x,if x>2

i) Find a relation between a
and b if f is continuous at
K2, (1)

iy Findaandb, if fis continuous

atx=2anda+b=2. (1)
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1 a1 1
-1—+tan” —+tan —
5. a) tan 5 = 3+

11
8
BB, (2)

tan = %ng)rm Bl

3cot?0—1
b) cot360 = an
) cot® 0—3cot0 9

@mildleamy.

3x%—1

cot™
x3—3x’

x| <3 agmay

3 cot'x @oesmo emse
BB (2)
6. A={1,2,3,4,5},B={1,4,9, 16, 25}

ag)(m EMETBORWO,
f(1)=1,1(2) =4, 1(3) =9, {(4) = 16,
f(5) = 25 agym cfldu 2l 2 fldleeym
afoam f: A — B @o aidlmeni
B>,

a) f eend--g6m agom emeloi]

BEOND. (1)
b) f e0end- agm @&l
B>, (1)

c) f peneowyenn ? aladlens. (2)

ldad.ofl afldleamm anotaHdd

f:R = R aidlwendleads.

) x=2 @ f semdlmyny
@DeEMMBIE a8 @)o b Wlo
moleas enimo &-0emids. (1)

i) x=2ad faoendlmyonye
a+b =2 o mwost a
b @io H06myms. (1)



b) Find the derivative of

e[ 12X .
y = CO0S X2 0 < x <1 with

respect to x. (2)

. Consider a system of equations
which is given below :

g.{. .§+ E)_ =4
X y z
4.5 + 5. 1and
X y z
6,9 20 ,
Xy z
a) Express the above system in
the matrix form AX = B. (1)
b) Find A1, the inverse of A. (3)
c) Find x, y and z. (1)

. Aright circular cylinder is inscribed
in a given cone of radius R cm and
height H cm as shown'in the figure.
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AT

[ 1-x
b) ¥ =cos 1(1+XEJO<X<19@

eawdleniglal X eoqyEmoLs
BH06M)Bs. (2)

. MY OBOSYETIANHEMM B30 BrIF0

MDD ETBUWD al@lENHE)D:.

a) m&ngldd ©BsyEwIdleniom
aARBEmme8 AX = B agiom
NSy B BTIOLII®)H:. (1)

b) A~'@0emyss. (3)

C) X, Y, Z &06M)bs. (1)

. ofl@memlad  e0emlaflalenyma

catoerl @ao R equdglalnole, s@eo
H ecva@lidllqole e alyem aqiaflse
eslad ey mileflensd alafldlenomy.

i
i R, §
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10. a

11.

12.
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a) Findthe curved surface area S
of the circular cylinder as a
function of x.

@)

b) Find a relation connecting x and
R when S is a maximum.

@)

X+3

) Evaluate J m (3)

7% dx
b) Evaluate }J/ 1+ Jtanx ° (2)
Consider the Cartesian equation

zZ-5
-2

Xx-3 _y+1_
2 3

of aline

(2)

b) Find its intersecting point with the
plane 5x + 2y —6z -7 = 0. (3)

a) Find its vector equation.

Consider the vector equation of
two planes 7.(2i + ] +k) =3 and

r(i-j-k=4.

a) Find the Vector equation of any
plane through the intersection of
the above two planes. (2)

b) Find the Vector equation of the
plane through the intersection of
the above two planes and the

point (1, 2, —1). (3)

10.

1L

12.

a) adeneid miellemdled algenm
sonasflon aflgiidepe S, oy
afotIaHMd 60ad X @ Hoemyss. (2)

b) S moglmo @HEMI0R R-00
X -§o @odlenas enimbo

BrOEM) . (3)
X+3

a) | mdx ooams.  (3)

T ax )

b) %Hmc&om&o@;.

60} BOEUWYOS B0DGlaH 1B EDG:ja T
aldlnenle)ds.

x-3 y+1 _z-5
2 3 -
a) 07 GEEIWIOS O EDGE: T
06M) . (2)
b) evvemeuREsOYEX+2y—62—7=0
ag)Mm eg@ilaile@ie msn
enfla3) 06, (3)

ri+j+k)=3,F(i-]-k) =4
ag)0mn ©6nE) egJ@ilmyewd
al@lemlBeyds.

a) HEIM ©)B:05EflEloanM oens
e UIMIBH6S O RDOTVHHD
QU] BSMYGaI0BIM aRO®mEsIL)0
630} e JISO IR UMD, \o
Ben3la ISl Be)bs. (2)

b) meelad ©:05)ldleanm oens
6] UM HS ORDOAVHHD
audlyo, (1, 2, =1) agmm enflasy
afleeswio SHSMY Galddx)m
eI fled IR eDEH UMD
63 1Sl ae)ws. (3)



13. a) Evaluate [log x dx. (1)
b) Evaluate| x*tan™'x dx. (3)
2
¢) Find [ 1x*=x|dx 2)
2
14,

B (ob\

Using the above figure.

a) Findthe equation of AB. (1)
b) Find the point P. (2)
c) Findthe area of the shaded

region by integration. (3)

15. a) Form the differential equation
of the family of circles having
centre on y-axis and radius 3
units. (3)

b) Solve the differential equation.

dy _x*+y?
dx 2Xy

©)
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13. @) [logx dx &»6engjaflSloe)ds. (1)

b) [x2tan™ x dx @engaldese. (3)
2
c) I | X3 — x| dx ©06myebs. (2)

=1

14.

MNBET OB AN afli@o
aleouila]

a) AB @pes mumaiods o &xoemyds. (1)
b) P agom enflosy o:06myes. (2)
C) EDMRBIHTD O 160U 2 e’
621Qldleepom @owesiied aflmdl
@m0 H06M)bs. (3)
15. @) y-@oHu@sIad eo(Bal0, 3
el @O0 EDW B0} B)S0
QEDETBROS USlanOday \@d
E0C (D Y fleBlH6)d:. (3)

) dx 2Xy
oY@ E0GMJaUM (ildaLIdEMO

©.21Qs. (3)

ag)mMm lanom
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A bakery owner makes two types
of cakes A and B. Three machines
are needed for this purpose. The
time (in minutes) required for
making each type of cake in each

the machine is given below.

Types of cakes
Machine
A B
| 12 6
1] 18 0
] 6 9

Each machine is available for
atmost 6 hours per day. Assume
that all cakes will be sold out every
day. The bakery owner wants to
make maximum profit per day by
making Rs. 7.5 from type A and
Rs. 5 from type B.

a) Write the objective function by
defining suitable variables.
b) Write the constraints.

¢) Find the maximum profit
graphically.

(1)
)

3

16. 80} GMIHLOHO] HSH EENE) OO

BB A @jo B @jo 9ejodlal]l
#O)M).  o@Imicauensl  mymy
AR HaleOUsanymy.
B0GR0 OO GCdhdEo, GBIBMD
oaadlmldd  @eiodlafllanomes
oo (dlrlgliad) ey algle,

Q@ 6)2:08)ETIleNM.
B
et ndlod
A B
I 12 6 |
Il 18 0 |
1] 6 9

80) Glalmo 8060 Oaarlmyo

ale@oUdsl 6 aenleand Halcoud]
S/HM). 606 ElalMvalo ag)glo
B HNMHBl0 AU1QIGaldBOHDM
OO, BNUHHA] Osm, A Mo
edaell@d aflomy 7.5 @lal@le, B

®0o CBHSI@ ol 5 mlalw)o

gioRo 89600 GlaUavallo (ol

Hfleoennmy.

a) 9200w 2I6BR HaldWo
Ilaf 607 (I@oDlon smiz
AT anotiaHMd ag) Py,

b) @endoieesmaim)’ ag)Rmid:.

C) (oal BaliewoUila] afypnilo
BHSI0 AIOBO B0EM)d:.

(1)
(2)

©)



17. a) Find the angle between the

vectors

a=3i+4j+kand

b=2i+3j-k (3)

b) The adjacent sides of a

parallelogram are

a=231+A]+4k and

b=1-2j+k
i) Find axb . (2)
i) Ifthe area of the

parallelogram is ./42
square units, find the value

of A. (2)

OO

17.a)a =31+ 4]+k

b =21 +3]j-k agmi ey
DHEYOS EDSEURR GH0END HIEM)s.

(3)
b) 4 = 31+ A] + 4K
b=i-Aj+k agial em
OMITO@NB@YSIER Oaflal
QUUDETBEO6M).
i) axb ®oemym. (2)
ii) 0 o@OIM @1 O 6 W
aflfidepo f42 21300
el eR®O@ )\ es
aflel &:06myds. (2)
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