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MATHEMATICS (SCIENCE)

Maximum : 80 Scores

/Geneml 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.

All questions are compulsory and dnly 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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(b)

(c)

2. Prove that

Prove that

(b)

(©

7018

Jeus 7]
1 anc = 10

]
Choose the correct statement related to the matrices A = [ 0

(Score :

A’=A B #B
(i) A'#A.B*=B
(iii) A’=A,B*=B
(iv) A’#A.B'%B

(1)

75
IftM =[ ] then verify the equation M2 — 10M + 111, =0.

) 3 (Scores :

(Scores :

o o N

0 1
Inverse of the matrix| 0 1
1 0

1 x X ‘
Ly ¥ |=@+y+2)(x-y)(y-2)(z-x) (Scores :
1z Z2° ‘
OR
120 3
20 30 4l -4 (Scores :
31 4! 8!

3. Solve the system of Linear equations

x+2y+z=8
2vty-—z=1
X-y+z=2 (Scores :

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

On the set R of real numbers, S is a relation defined as
S=1{(xy)

Find a € R such that ‘a’ 1s never the first element of an ordered pair in S. Also

xeR,ye R, x+y=uxy}.

find b € R such that ‘b’ is never the second element of an ordered pair in S. (Scores :

3x+4

X # 2. Find a function g(x) on a suitable

Consider the function f(x) =

domain such that (gof) (x) = x = (fog) (x). (Scores :

3

2)

3)

3)

3)

1)
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L. #(a)
(b)
(c)

2. 7

(8]
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=

x+2y+z=8
Ax+ty-z=1]

X—y+tz=2

(@)

10 0 1
A J,‘ib | J B —{ Lo { a1 2ISIBTVBHe8 ToemuMwla] alwow®)
DD BAEONS )] . .
(iy A’=A,B'%B (i) A'#A.B'=B
(iii) A =A,B'=B (iv) A'#A.B'#B (Weaod : 1)
R
M :[ >3 20 SIS M2 — 10 M+ 11 1, =0 aym quaaiodio aleflaaamaaiam)
PN -

21160 UI @9 . (miemadav : 2)

01 2

0 1 1 |apam ooElssavlond sadeaidmd @osm)d. (aSedaday : 3)

1 0 2

3

XX ,
y ¥ | =@+y+2) (- y) (y—2) (z-3) oim) ooglolons. (eaadad : 3)
7 73

. BROLIB:1E3

2! 31 '

304l =4 af)am) @@g_ﬂd)ﬂoemg@;. (mem03av : 3)
41 5! '

a7 2I1NIVE MEDHIHMHBYHS Mlquo MIGRLIBMO &) aly)dh. (nemadav : 3)

N @RV B0} VEMOWIGE VVIMIDLPOT  30) o%ﬁga?m’ldj oleeiaad
M1BQY2llBn0M aBQalo 2BV af)(@® (H2 6RIAUIHW calemo 7 (MeHIB : 1)

(b)

(©)

R of)am GoLTW TVoELLHE10S DM G

S=i{(x.y)[veR ye R, x+y=uxy!
af)a oleeianad MBa ailaflgiens.

AO®MO0) (M2 ¢ROWIWILNe BMOROOT @OoNRIUIM algoom &0} a € R

SOOI,  GRORGAIOLR  aROMO) (»H2  cRoWlWlelyo
@AM alQOOm B0} b € R HaMRom)d:.

Ry 3x+4 .
fx) = o ¥ %2 af)M aoWaH al@lNEMIoN)d:.

@61130D6) O

(abemaday :

(gof) (x) = x ='(fog) (x) ERAYM QWO G@RMEWIRINIW 630) BATWELICHIGI

2(x) aIM afoPBaUM &6 NROM)d:.
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(a) What is the value of sin™! (sin 160°) ?

(1) 160°

(i) 70°

(iii) -20°

(iv) 20° : (Score : 1)
(b) Prove that 2 tan™! ';‘Jr tan™! ;l;= tan~! %;‘  (Scores : 3)
(a) Find a and b if the function

=E 220
f9=Y2.2¢  osgxgi
b+x 1<x<g2

is a continuous function on [-2, 2] ~ (Scores : 3)
(b) How many of the functions f(x) = lx L g(x)=]x ]7' and h(x) = | x |3 are not

differentiable at x =0 ?

i o0

(i) 1

(iii) 2

(iv) 3 : : (Score : 1)
Find %‘% if
(a) X3+ 2%y +3xy2 + 4y =35 (Scores : 2)
(b) x=2cos’0, y=2sin’0 (Scores : 2)
(c) y=sin" (2.\*\[:2) —1<x<1 ~ (Scores : 2)
(a) Which of the following functions is always increasing ?

(i) x+sin2x ‘

(il) x-—sin2x

(i) 2x+ sin 3x

(iv) 2x-—sinx : {Score : 1)
(b) The radius of a cylinder increases at a rate of 1 cn/s and its height decreases at a

rate of | cn/s. Find the rate of change of its volume when the radius is 5 cm and

the height is 15 cm. _ (Scores : 2)

If the volume should not change even when the radius and height arc changed,

what is the relation between the radius and height ? (Score : 1)
(c) Write the equation of tangent at (1, 1) on the curve 2x + 3y2 =5 (Scores : 2)

4
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(a) sin”! (sin 160°) alelwo@ ?
(i) 160° (i) 70°
(iii) -20° (iv) 20° (ne»0od : 1)
NS U S S
(b) 2tan 5 Ttan T =tan” 75 aan) oomS11en)d:. (esadav : 3)
sin x
- -2<x<0
@ 0=, osxs1
b+ux l<xg2
a)am anoWaum [-2, 2]-08 @medslmiay @Ry@Imd a, b agmmlauwes ailel
G0N >. ' (MicHadav : 3)
by )= |x ,g(x) = |x 2, h(x) = ix|3 af)aMT aloWlaHMHEIT af) [ @oWeRoe ¥ =0
apan eilm)alod awlanomauymicd @eepam@osy ?
i O . Gy 1
(i) 2 (iv) 3 (e3¢ 1)
dy
§30G6oavIm)o dy DO
(@) X +2%y+3xy’ +4y’=35 (medaday : 2)
(b) x=2cos’Q, y=2sin’0 (Medaday : 2)
(¢) y=sin! (2nf1-2?);-1<x<1 (rSedm:oday : 2)
(a) omigss oﬂo(ﬁoﬂﬁ@@@h& a)Gajo9)o DMGIMVIEE ERHVE ag@eT ?
(1) x+sin2x (1) x-—sin2x
(iii) 2x+sin3x (iv) 2x—sinx ‘ (Wead : 1)
(b) &) avleilemolead @reoe 1 cni/s Wloaslad &)S}d®)e e 1 cni/s mlees1o3
HH)0W)BHDY)o Halgan).
@yoo 5 cm, 9Weo 15 cm apan Ao @M mlellarclend aiydai®o
200)0D@NOB DIODS B EDHNHD) . (eadoda : 2)
@O SVEOo @0Qo m'mgnngs)er@aaﬂelgo milefleeolaag  aljoaimo  @0Qo
alRomldldesomeaimnsl  @r@land  @Reale 2WoNe ©eLss eNIMWo
0BT D> (avedad : 1)
() 2x2+3y* =5 agan asmomlal (1, 1) agan enflm)allenss smos)aie (soadmag”)
DS QLA Y0 af)PIB) . . (miewodav : 2)
5 : P.T.O.
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Integrate the following :

(a)

(b)

x—1
x+1

sin
sin (v —a)

]

What is the value ofj (1 = x) dx

8]

1
M 7o
ST

L
(111) 90

o
V) 1710

Find J (2x + 3) dx as the limit ot a sum.

|
(

)

Consider the tunctions :

(a)
(b)

(a)

(b)

f() = |x] - 1 and g(x) = 1 ~ |x]
Sketch their graphs and shade the closed region between them.

Find the area of their shaded region.

(Score :

(Scores :

{Scores :

(Score :

(Scores :

(Scores :

{Scores :

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

equation of the tamily.
Write the corresponding difterential equation.

Write the integrating factor of the ditterential equation

dy
COSAd

— a1 . <.<_7E
LTy =sing ;0 <x >

(Score :

(Score :

(Scores :

1)
2)

3)

b

2)

1)
1)

2)
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9.  2300S 9:IS)OMIGBBA MAREWFT H21G)d :

r—1

@ T (n0es23 : 1)
b sin x . ..
(b) sin (x — a) (M56HIBAY : 2)
1 \d \ 4
© T (rea3av: 3)
3—2x—x

?1

10. (a) [ (1 =) dx -6 ofleivo® ?
‘()
1L R
QT T

“ra . LR l - L d
() 53 (1‘\_%)Z 110 - (a%em0d : 1)
/
!
(b) J (2x +3) dv ayam®) 80) @)20)6s 2ilald el ;:emeom)e:.  (MeHHIBaV : 3)

0

[ fx)=|x] =1, g) =1 —|x| e anodiar1m}ad aidlnemlen)s.
(a) DAUWOS (NIaL)BUE QIR 2] EPAIVOSISVIRNBE BOU0 GaUM 6 21G)d:.
(edadav : 2)

(b)  GauW §210® BINOEWIOM aleq|Bal (arca) &06M)d:. (aScdadav : 2)

12, (a) (1,2) apap mils) ca (2001 0Ie)aID A EMEBROS 0002el o ldlwamlond.
0 aNOBIRNlWIHS TVAAUIDLO af)PIB)dh. (ed»ad : 1)
D VAU OMIMMCWIRYAIVW WlnNOMau§©3 DCHH UM af)P}®) db.

(de®ad : 1)

d . n v
(b) cosx E\Y ty=sinx; 0 <x <5 o) AWlanOMaH@3 MEdIaHOHA] MaFangless
a0 &I6M)d. (mSemadav : 2)

7018 7 P.T.O.
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13. (a) Ifa,b,c, d respectively are the position vectors representing the vertices A, B, C,
D of a parallelogram, then write d in terms of @, b and <. ‘ ~ (Score: 1)
(b)  Find the projection vector of b = /1\ + 2? + 12 along the vector a = 2? + 3\ + 21?:. (Scores : 2)
Also write b as the sum of a vector along @ and a vector perpendicular toa.  (Score : 1) |
(c) Find the area of a parallelogram for which ﬂlme vectors 21 + _/]\ and 3 + JA + 4k are
adjacent sides. (Scores : 2)
OR
(a) Write the magnitude of a vector a in terms of dot product. (Score: 1)
(b) Ifa banda+b are ﬁnit vectors, then prove that the angle between a and b is
%E' | ‘ (Scores : 2)
(c) If 2? + 3\ - 31A< and m/i\ + 3? - 1?: afe perpendicular to each other, then findm.  (Score : 1)
Also find the area of the rectangle having these two vectors as sides. (Scores : 2)
14. (a) Write the Cartesian equation of the straight line through the point (1, 2, 3) and
along the vector 3iA + 3\ + 21/2. ’ . (Score:1)
(b) Write a general point on this straight line. (Score: 1)
(c) Find the point of intersection of this straight line with the plane 2x +3y—z +2 = 0.
(Scores : 2)
(d) Find the distance from (1, 2, 3) to the plane 2x +3y -z +2=0. (Score : 1)
15. Consider the linear inequalities
2x+3y<0,2x+y<4,x2>20,y=0.
(a) Mark the feasible region. ‘ (Scores : 2)
(b) Maximise the function z = 4x + Sy subject to the given constraints.: (Scores : 2)
7018 8
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14.

15.
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(a) a. b, ¢ird apavial N0  60) quomamdleo A, B, C, D-aos
018auEBG}OS OaTVIaUMD HAUGO)HBICMEIG  a, b, T af)mMal 9alcwouila]
d agey®e. (Wedad : 1)
AT EANANEA
(®) a=2i+j+2kapan eagdload lool@ b =1+ 2j +k o eaigpdle
OAORAHUM HOUREB HOETN). (rSe®a3av : 2)
&S00® a s FlleNssmo 2 PEd LloMIROVMPIY OTE) HAUROLHSBINS
O BH IV Bn@@;@g@). (Weod : 1)
S |
© 2i +j, 31 + j + 4k apan] 008 aualal mumm/gomﬂ QUM B3@)
MI20mERmIOaR allav@I@se d:06mMyd:. ‘Aedadav : 2)
’ @RS L1013 '
(@) a o~ 80) ealGR0le) acuTigyas aWog ODWESF DaleOWla] af) 9.
(em®»93 : 1)
(b) a, b,a+b agyarial °Qc»;sm'k§ AU HBOOTINBIT a, b @mem?asﬂsmﬂom
2 -
G061 3 @Resman) oMS1N 99 . (rdeaodav : 2)
ARSI
() 2i+j-3k.mi+3j-k afavlal aloqalto £loaIEBSOWIEGE M-003 Qflel B:06m)d.
(niedod : 1)
DY BN} HAUGO)GHUB UWEBSIW 2IMOOmIHG Al 1G6Mo &I .
{aSesaday ; 2)
(@) (L. 2, 3) apan milm@)ailenns &»san) Galddh)anam)o 3+ ? + 2k oI HAURCIOMQ
AUIeNSs®)R00 COMIDNS KHOAEZHULM MEDIUM af9;Md.  (AVGHB : 1)
(b) @Y ceaIoel 80) Hald® MM of)PIO:. ' (Wedad : 1)
(¢) @ eral 2x +3y -z +2=0aaan ®eiaN200] QVoMETIHNAD 6NilMB) $H0M)d:.
7 {memadav : 2)
(d) (1, 2,3) agon milmoncd wlmie 2x + 3y —z + 2 =0 apan oeiowlecidon)ss
@OMHLIC HOEMYdh. ’ , » (a3 : 1)
2x+3y<6,2x+y<4,x 2 O y 2 0 appam? emAdiogIgled alBINETIH0) @,
(@) DATHOMEWIRINIW anTINIlW 01V EPSWOBH|S)ODD:. '
(aSe®adav : 2)
(b) ©mMig)as MINNMWMSWBHE allewrow] Z =4y + 5y af)aD afoCaHOM
20SIMOHATY H21Q . (e 0BV : 2)
9 ' P.T.O.
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17.

1
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In a factory, there are two machines A and B producing toys. They respectively
produce 60 and 80 units in one hour. A can run 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
12 hours a day. If the total cost cannot exceed T 25,000 per day and the total daily

production is at least 800 units, then formulate the problem mathematically.  (Scores :
(a) For two independent events A and B, which of the following pair of events need
not be independent ?
(i) A.B
(i) A.B
(1) A'.B
(ivy A-B,B-A . (Score :
(b) IfP(A)=0.6, P(B)=0.7 and P(A w B) = 0.9, then tind P(%) and P(‘E} (Scores :
X = 1 2 3 4 5
Py | 3G e P
The probability distribution of a random variable X taking values 1, 2, 3. 4, 5 is given
(a) Find the value of P \ (Score :
(b) Find the mean of X (Score :
(¢) Find the variance of X (Scores :

10

2)

1)

3)

1)
D
2)
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HF12[05EBBMB0NO)IMN B0 alIROIVIGE 2aMI0n0le8 WLNAGDe 00-g0 80-90
;M1 MHBTBOLNIQANAN ANE) ORaUIM»HUd A-wio B-wjo 9. maicwosram)o
80 3lave VINIMRe 10-80 7-80 2emlendaie (taidomlaflaeds. MAUW)OS
Latadommeajeial emlemolad wd@ae 2,000 o)alw)e 2.500 6)alwmoe). &)
dlaimus MAIWINS HROOMo [aty@m! quao 12 2eMleolad &alloo)®. ryed:
(atBmmmegjeiol  (ai@ldimo  25.000 @0l sallesem@)e  BlMolaimlw)as
9@3jo3mMo 800 @emlg)degmslene @R @calwole MD Lal@MHO® VMG alonIW]
Gan0dNGeI) ©alg)d. (roe@:aday

(@ A.B agpanla mmdalag@ana” aimd)t8i06mssiod @onP §@0S)0m GE2oW-
Bl MBUW1eadaad” Mandd:8001008 TVIRLYGOWILCDEM®Y 7

1 -ALB (i) A, B
(i) A, B ‘ (ivy A-B,B-A (ae®od :
(b) P(A) = 0.6, P(B) = 0.7, P(A U B) = 0.9 apml@nemwowom P(A/B), P(B/A)
Al &H0eMd. (mWesodav :
X = 1 2 3.1 4 5
1 1 1 | ~
PX=)1 3135 |76l P
1,2, 3, 4 5 apam1 alleidegsiamam oomave satoymicd X-0m@ clalomimileld]
alavsleniy)aum algle:@lod manlg)ens. ,
(a) P-oyes aflei &:06m)es. (es03 :
(L) X-008 21 06m)dh. _ (nem®ad
(€) X-908 caIo MM 9:06m)d:. (rOgenadat :
1
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