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& ' MATHEMATICS (SCIENCE)
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General Instructions to Candidates :

(7\/
\ﬁ o ® Thereis a ‘cool-off time’ of 15 minutes in addition to the writing time of 2 hrs.

® You are not allowed to write your answers not to discuss anythmg with others
during the ‘cool-off time’.

Use the ‘cool-off time’ to get familiar with questlons and to plan your answers.
Read questlons carefully before answering.
All questions are compulsory and only internal choice 1s 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.

m’l@mquasmuﬂ _

* mddlay RO aljoan 15 m‘lm"lg ‘@B B0ah 9650’ OMBOWIBIAN)0. WD
il o G203 \6IBUdS OOV0 af)PIMICMI, o blelllilel]
@RUAIlMmIaoe MSOMIGMI aldSlel.

® HAMOMBUD af)P)OONDIM BIMI G21033633U3 (VVRLIaNAQJe AUIWIBHEMO.
af)Jo emoegmcﬁm;o DOm0 af)P)MEMo. ' ,

® @0 CaRIMMIA  DOMEADN®IV  HMONMMS)O  HFlaTmOT3
DaiG2idB6338)0 ADE G2l MMIGIE3 WS ®OAD HD OO EVINS) GHNETRMIETD.

® 5MHS SeNGHB, 2B, (WIAN)GHW afaVIal DEMECAIR0IG @O
2620 1@lanEeMo. '

® (21036303 2e1VISOmILNe ME3alwlg)Mms.

@AM IMBS TLOLIAD TVDAIIDY6BBUB 6 RHIS)HNEMo.

o 'chnJoLmqm;ce;u& 6)21QOMODICIT ce,om‘aeeo;eelgo;cem RFlOHU88  80)

DLINHE(SINMIS Daldh@emMAalo ald13:H0an281M8 DalcWOUIHBN)AIIM aldSIE).

7018 T P.T.0.




!\J

Prove that

e
L]

(b)

(c)

Choose the correct statement 1'¢late_d to the matrices A = (l) (1) and B = ? (1) '
o | (Score : 1)
i) A’=A.B'#B
(ii) A'z2A.B =B
(iii) A'=A,B =B
(iv) A'#A. B'#B
751 _ _ .- -
[fM = . then verify the equation M> - 1OM + 11 1,=0. (Scores : 2)

01 2

2
Inverse of the matrix| 0 1 1
' 2 J

L1 0

(Scores :

l 1 x A | |
Provethat | 1 v y' |=(x+y+2) =¥ (y-2)(z-x) (Scores : 3)
N1z 2 ' |
OR
A 2!1 31
2131 4|2 g (Scores : 3)
31 4! 5!

Solve the system of Linear equations

(a)

(b)

x+2y+z=28

(Scores : 3) '

What is the minimum number of ordered pairs to form a non-zero reflexive
relation on a set of n elements ? (Score : 1)

On the set R of real numbers, S 1s a relation defined as
S={(x,y)|xe Rye R x+y=xy;.

Find a € R such that ‘a’ is never the first element of an ordered pair in S. Also
find b € IR such that ‘b’ is never the second element of an ordered pair in 5. (Scores : 2)

3Ix+4 _ . , _ L
- # 2. Find a function g(v) on a suitable

-2
(Scores : 2)

Consider the function f(x) =

domain such that (gof) (x) = x = (fog) (x). |
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(b)

1 0° 017 - _
[. +(a) A = b * B = . DT DISIBTHHB TomIBWla] wElLIw®)
ODODINS) N . -
(i) A’=A.B %B (i) A2A.B’=B
(il)) A =A,B' =B (iv) A'#A.B 2B (nedd : 1)
7 5 . _ '
(b) =15 4 290 ME =10 M+ 111, =0 agymm avaoioso atoeilamameaion)
. 23 R
nIB1GUIW09) B>, (e300 : 2)
01 277
(¢) O T T Japmm moLs”ice‘;’cm’laﬁg SDMEAIBTY ;esosmgca). (MVedHo3aV : 3)
L1 0 2 ,l
] \ ;';,\*3 .
, o - - v s
2. Ly v | =Xty tz)(x—y)(y—2z) (z—x) af)aM) OBV 6) . (VEd:23aV : 3)
- @Rl ol
|2 31 \ '
23 =4l agyam) @@g‘l@m@;@. \( (e®o3av : 3)
- 31 40 5! | %ﬁz o N
T " -
%'V | y )
3. x+2y+z=8 Xﬁ% . - \
2xty-z=] _ )
N—y+tz=2 _
)1 eNMIVE DEGIHMBEHs lquo MI3aLIEEMo §a1Q))d:. (NWedodm : 3)
(@) n ERoMEBYIBS BO) DIMAOMIT  WYMIDLIOD  B0) Sladasavial dleeiaua

DIBQY 219900 afgano 2ROIEVD af)(® (B2 EROWIRHW calemo 7 (Medod : 1)
R op)am coasl®@ qvoay:8)9s wanomlad
STy yeR ye R y+y=uxy|

af)am oleeiaum M3 allajlgiens.
AfOMI0) (HhD GROWIWIANS SaMIROOH @RI alQ0Om 80) a € R

OB . QENZO26) O

BRMECAINOHL]  afOMOR) (Hd  emIWlWleno

@BRoWDINIIM AlQIOD® 630) be R @65mzom)o.
- - (avedaday : 2)

. 3x+4 N '
f{x) = T _ 5 X #F 2 af)IM afoWaHM aldlnemlos) .

(gof) '(x) = X =(fog) () @yanam alwomas @amgewoaémo@ 630) DEMW RIS
g(X) a0 aLoU)aHM H6)ENOIOY) s, (edaday : 2)
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‘ 5// (a) Whatis the value of sin~! (sin 160°) 7
_ (i) 160° '
(i) 70°

(i) -20°
(iv) 20° ' ' (Score : 1)
_ ' 1 1 31 - '
(b) Prove that 2 tan™" 5+ tan™! 5= tan™! 5‘{"5 o _ (Scores : 3)

6. Find a and b if the function

Sin X
- ' .:I.
t(_l‘) o q - P | 0 ﬁ X Sl
b +Xx l<x<?

D<x<0

s a continuous function on [-2, 2} (Scores : 3)

)~ [+ and by = are o

(b) How many of the functions f(x) =
differentiable at x=07 N

1 O

Giy 1 _

Gii) 2 - _ - _

(iv) 3 | D (Score : 1)
- 7., Find Ix it

/

(Scores : 2)
(Scores : 2)
(Scores : 2)

(a) x°+2x%y+3xy 4y3 =5

(b) x=2c0s'0,y=2 sin"0

(c) Y& sin™! (23*\}1 - xz) -1 <x=s1

8. (3 Which of the following functions 1S alw
(i) x-+sin2x '
(ii)) x-—sin2x
(iii) 2x+ sin 3x o _
(iv) 2x—smnx | - ' (Score : 1)
- (b) The radius of a cylinder increases at a rate of |
rate of 1 em/s. Find the rate of change of its vol

the height 1s 15 cm.

if the volume should not change even
what is the relation between the radius and height ?

nt at (1, 1) on the curve 2x~ + 3_y2 =J

ays increasing ”

cm/s and its height decreases at a

ume when the radius is 5 cm and |
| (Scores : 2)

‘when the radius and heighf are changed,
(Score : 1)

(¢) Write the equation of tange (Scores : 2)
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(b)

(a)

(b)

-’7/ eo&momﬂmgo o DM

(b)

7018

(a)

X0+ Z,r*y + 3;\"}7“ +- 4y3 =

sin”! (sin 160°) alleipo@® ?

(i)  160° (i) 700
(iii) ~20° - (iv) 20° (Ve®3 : 1)
2 tan™! ':fl)_"+ tan~! %-: tan™ ?; af)M) OS]V H0) D>, l (ed23av : 3)
LR
=142 o<
| b+x | <x<£2
af)M  anoad [-2, 2]-63 »erdslmiay @@@)omﬁ a, b ag)cm"lmcn);s)s ailer
061N . | - | (Weadav : 3)
L g() = |x]%, hx) = |x|° agam1 aﬂomoadm;ce@’lcaﬁ af)@OWeMo X =0
af)am mﬂm;m’lroa an’lomoaﬂoaﬂ(gmuﬁ @RI ?
i 0 | o (i) 1 _ _
- (1) 2 - (iv) 3 | (VEHHIB : 1)
o - -

dy

(GEHIBAV : 2)

v =2 cos’0, y=2 sin’ _ - (NVBBHIRAV : 2)
y = sin™! (2;\'\. /1 -.1.'3) -l Sxsl o (S aday : 2)

}z/ MaN1G) 88 oﬁocﬁoﬁm;ﬁ)@mﬁ af)Ga 090 MM(HHIVIEE BRHWD aB@I6eMm 7

(b)

(¢)

(1) x+sin2x (i) x—sin 2x

(iii) 2x +sin3x (1v) 2x-—sinx | (Ve:od : 1)
830) avleilenzolond eryeo | cm/s loosa3 3)S)H W)Yo DWEo 1 cm/s MOHSIG3
)0 HW)o 6)alQan).

@Roo 5 cm, 9Woo 15 cmn oM AVAVOED MY frmeﬂmgo'lsmg mcgoo_scmo
200)aN@HMR M10H6 ce:smcemoaagce: (aed»a3avV : 2)

BRYOQ)o 2WOARC 20Qo mmgmgam&?m;o mﬂeﬂmo’]m@ QI§0al®o  BIQo
aleoolcloencaealmsl @pdiland @Al 2WOORe ®MIENS8s  MIMWLo

56T . | , '  {aVCHID : 1)

2x? + 3y? =5 a)am QSO (1, 1) apam enilm)ailenss omosyaue (somdead )

WHS TVAQND 0 af) 93D ' (ned»odav : 2)
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10.

1 1.

Integrate the following : _ -

(b)

(Scorxe : l})

(Scores : 2)

(Scores : 3)

l

0
b
H T
]
() 77
Lo b
(111) 66
(V) 770 - - (Score : 1)
1' - -
Find J(z.x + 3) dx as the limit of a sum. - (Scores : 3)

0

Consider the tunctions :

(a)

(b)

(a)

(b)

70138

) = || - 1 and g() = 1 =[]

Sketch their graphs and shade the closed region between them. (Scores : 2)
Find the area of their shaded region. (Scores : 2)

Consider the family of all circles having their centre at the point (1, 2). Write the

“equation of the family. _ - : (Score : 1)

Write the corresponding differential equation. - - (Score : 1)

Write the integrating factor of the differential equation

d . s _
COS \—c% +y=smnx;0sx<73 - ' . (Scores : 2)

.o




9. apaes oca;ds;m”lggggm MG 2l :

P I ' '
52— . ' _ (063 : 1)
' sSiIn.y . ' y .
®) Sin (x —a) _ \J!?/ (Weodav : 2)
C e , MUCHIAM0: 3)
(€) \/ 3 -2y -7 o | 6(7(7 ' ( ' )
| ! '
10. (a), J (1 = x)7 dx -0@ aileivo@ ? | e N
' 0. - _ | N
| N -
A D S T
o1 | . I - | o
(1) 5o . B M T - (Wesdd : 1)

/
l

(b) J (2x + 3) dx af)an® 80) O)@H@es 221 RO ;emeom)d:.  (MNSEHIBaY : 3)
0 | '

11, f(x)=|x| =1, gx) =1~ ]3| oM anoBartm)d0B aIdlNem1an)d:.
(a) OUWIOS (N2aD)DHUB mé_g @OV HHSWENBS B0 GaHAD 6 2l D:.
(VE3I3a : 2)

(b) GaHW &21Q® bl tlbln nJ@cHQOj (area) &06rN)ds. (VCHIATV : 2) '

1%,/ (@) (L, 2) apyam enilm) ea(@nowi QIE)aD QAILOMEIBRYOS aNOFIE) oJmmm’lcas);eé).

0 aNOBILIIONHS TLAQIID:L0 af)PID) . - . (Ve»Hod : 1)

DD VAU M IMNMCWIRY DIV WnNOMBaH @3 DEHHIaHUM af) P} b,

(ed03 : 1)

d . 8 y
(b) cosx = 4 y=smux;0<x <73 of)anN AWlaNOMaH @3 HCHIaHNNY DMRGLNQ6E3
| d. - 7 ) . A 0

-
'

gYablioNG cs:osmgcéa. ' ' | ' (MOE»HIBMV : 2)
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13.

m—daar

(a)

(b)

(c)

(a)

()

14.

15.

(c)

(b)
(c)

(d)

If a, b, ¢, d respectively are the position vectors representing the vertices A, B, C,

Dofa parallielogram, then write d in terms of a,bandc. o - (Score : 1)

| — A AA AA A
Find the projection vector of b =1 + 2j + k along the vector a = 2i + j + 2k. (Scores : 2)
Also write b as the sum of a vector along a and a vector perpendiculartoa. (Score: 1)

. N\ N AN . N AN
Find the area of a parallelogram for which the vectors 21 + j and 31 + j + 4k are

‘adjacent sides. ~ (Scores : 2)

OR
Write the magnitude ot a vector a in terms of dot product. (Score: 1)

Ifa, b and 2@ + b are unit vectors, then prove that the angle between a and b is |

2T \“‘?’

| - PR
i » |
3 S \(K,C)é’ L_U-/ . (Scores : 2)
PURAREEA AN A . o ‘
It 21 +j — 3k and mi + 3 -k are perpendicular to each other, then find m.  (Score : 1)

Also find the area of the rectangle having these two vectors as sides. (Scores : 2)

Write the Cartesian equation of the straight line through the point (1, 2, 3) and

A AN A\
-along the vector 31 + | + 2k. - _ ~ (Score: 1)
Write a general-point on this straight line. = (Score : 1)

Find the point of intersection of this straight line with the plane 2x + 3y -z +2=0.
(Scores : 2) |

Find the distance from (1, 2, 3) to the plane 2x + 3y -z + 2 = 0. - ~ (Score: l) '

Consider the linear inequalities

(a)

2x+3y<0, 2x+y<4,x20,y20.

Mark the feasible region. . - ' (Scores : 2)

(b) Maximise the function z = 4x + Sy subject to the given constraints. (Scores : 2)

7018
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13.

(a) a. b, €~d apamlal OINIHBo O} quomaamalsoe A, B, C, D-anes

R1BaUEBBYOS aldTUlaHd chagogce)goammﬂ@ a, b, ¢ aamlal DalcoUila]

d ag©1m) 6. ' ' ' (D :

AN N

| A - A A |
(b)y a=2i+j + 2k apam 90O ANolm b=1+2] +k afam o000

14,

15.

HIORGUMD OAURB BN, - {a0e @B

5500 a @)ps Blralenssmp a GO CloMIDOVWENDIW Q6NE) OQURNHBINS

1)

: 2)

2)

®) QI Eag)wgmg@) . ' . ' - (Wed03 & 1)
A A |
(C) ’?1 + 7, 31 + )+ 4k ag)mﬂ OG0} HUI amoalal muaaafgoq»’l QIRIOM smg,
T2 AIHOmIOM allv@i@egpo e ‘“m(geasoém) : 2)
‘”‘ @6 18,103 '
(3) T oD B0} HAURGIOMR HUTIQLAS G BLAWE] 9aIcWoUTla] af)P)O) .
(VC»HIAB : 1)
(b) @ b, a+ b agavlas @gsn’ﬂo Qm@gogﬁagoemmm b ag)crmm@cﬁmsmﬂs)e;
2T -
B 06113 3 (m@c-;)smcmg 5)@@'1@1@@;:93 (0CHIBAV : 2)
N f\ AN z’\ /‘\ AN
(¢) 2i+j-3kmi+3)—k apanial 2 IOMOal00 LloMIMERBSOWIB3 NM-003 el 3h06m)h.
(VCHIB : 1)
DD O6NB) HAUR0}H U AUNEBBIW 2 1) OO 1903 m’lcm@’kﬁeggo 506N H.
(a0CHH03aV : 2)
(a) (1.2, 3) apam enil@)ailends &»sany GalddhlaN0)o 31 i+ j + ’?k AN HAUROIHD
FlROENSEm20V CEIDOS $0AEZaULMD MEHIUMW afPMS. (eaad : 1)
(b) oY cealwlnel 80) Hald®) MM} af)PIO .  (a¥edad : 1)
(c) @D goal 2x+3y—z1t2=0apam ®e1a)200] CVoMEIBNAD NIIMBY HIEM .
_ _ _ (NedIBaV
(d) (1,2.3) af)am mmc'fagoﬂ(o‘a mlomyo 2x + 3y — 7+ 2=0 o) OLICMIGLIVHN)BS
@OHLIC HOTNId. - -  (ne@od : 1)
2+ 3y <625+ y <4, x20,y20 apam) mleoggled D109 .
(@)  MaITesMmEoRyAV anlMiMm@ 01e1WEME ERSWIZNYS)O ) |
(m.acaemoém, 2)
(b) mmﬂgggg (TﬂGT)_lm(Dmcﬁ)UacBG) alcwoaw) z = 41 + 5y af)ON aLoUZaUOHM |
 pogavlesams 5 21Q)) . (m)e;e;oc&cm 2)
9 | P.T.O.
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10.

produce 60 and 80 units in one hour. A can run

In a factory, there are two machines A and B producing toys. Tﬁ%}}i“ti*especti\fely
a maximum of 10" hours and B a
maximum of 7 hours a day. The cost of their running per hour respectively amounts to
2,000 and 2.500 rupees. The total duration of working these machines cannot exceed
[2 hours a day..If the total cost cannot exceed < 25,000 per day and the total daily
production is at least 800 units, then formulate the problem mathematically.

(Scores : 2)

(a)  For two independent events A and B. which of the tollowing pair
not be independent 7 \‘i}\(

of events need

(1) .Aiﬂ B’ <’
L N2
(1) A.,B' . | \;g
(i) A" B @L) _
(tv) A-B,B-A \5‘ (Score : 1)
v ' (A ‘B _
(b) IfP(A)= _0.6,5 P(B) = 0.7 and P(A U B) = 0.9. then find P(E) and P(X‘J (Scores : 3)
X= | 1] 2 31 4 |5
N IR I O
AT T s e p

The probability distribution of a random variable X taking values |
(a) Find the value of P
(b) Find the mean of X

(¢) Find the variance of X

. 2.3.4,51s given
- (Score : 1)
(Score : 1)
(Scores : 2)

10




1o. 8312 56EBBNBIHN) AN 63D) ahlsNelwlan n il letlor @moue)mfj 60-90 80-8a

W6 Q) BYMROGHOQNAD QNE) HRaHUTMHUd A-Djo B-0)o HENE. HNIGWIGAIMM)0
530, 3lairvo oo 10-00 /-0 269 Rainn  (aloidomlaflendo. @m@g@s
aluBammeajelnl nevlomolad wo@ae 2,000 oaiwo 2,500 ®)al)D06T). B0)
FAAITUs MHAIWNS ORI (alalEm] qvawe 12 2emlen)olas $H0OO)D). @YHD:
aladommeajela  (aiedlme  25.000 0a10iad  »allwiemye  BlMoln®IV)8s

9@3a]03Mo 800 WeMIg)deseniene ARd)callwoRo M LAIBMOOD NEMIDaleno]

BaLOBMEGEIQ ©alQ))d:. , (VCHIAAV : 2)

’I,r‘

17. (3 A.B af)anial @qﬁw’lagnﬁw@” DI HBIOEM BT MOHP HHIS) B GLRIAWI-
280 @dwleoaimawm” mandiea001008 TLIRLIMVILNTHEDD '

(i) -A", B’ _ (i) A, B’ o _
(i) A,B ' (iv) A-B,B-A - (e3¢ 1)
() P(A) = 0.6, P(B) = 0.7, P(A U B) = 0.9 apmilamamwowacd P(A/B), P(B/A)
AV HOEMd. , (e o3av : 3)
18 | X= {1 |23 |45
11| |
PA=)1 3 13153 16! P

[, 2. 3, 4, 5 apam] alleixess)ae)an poMdAo  GAIRYENTU3 X-008 elatoaumileigl

v e

Al (SN auMd algla@lad manig)ene. , . ,

- (a) P-ayes allel &06md. _ - (Ved2d @ 1)
(b) X-003 27ad ca)osmgce); 1 : , (NVGe»23 : 1)
() X-9a3 GQIGLMAV %H06MNYd:. ' ' . (0eaadav : 2)
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