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SECOND YEAR HIGHER SECONDARY MODEL EXAMINATION,
FEBRUARY 2019
Part — 111
MATHEMATICS (SCIENCE)

Maximum : 80 Scores

Time : 2'2 Hours

Cool-off Time : 15 Minutes

(General Instructions to Candidates : N\
» 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 only internal choice is allowed.

» When vou 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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Score

Answer any 6 from questions 1 to 7.
Each question carries 3 score. (6x3=18)

1. a) Show that the function f: N> N
defined as f (n) = 3n + 2 is one-one
but not onto.

)

b) Write an example for a function
defined on N which is onto but not
one-one. (1)

2. Find the equation of the tangent to the
curve y = x> — 3x + 3 at the point
(3, 3).

3. Form the differential equation of
the family of straight lines having
y-intercept 3.

4. Using properties of determinants show
that
1 a bc

1 b caj=(a-b)(b—c)(c—-a)
1 ¢ ab

where a, b, ¢ are arbitrary constants.

S0 0

Score

1 ayonad 7 cueonw)gs c.ai0s)smgicd agemaleyo
6 agepREWIM} QEMEOBY)M)B. BIGRI

catosymimio 3 eapod allme. (6x3=18)

l.a) f: NoN, f(n) = 3n + 2 agam
afoUaH0d cuend-auend @eeemmmyo

Qo6nds) @og| agymio oogdlens.  (2)

b) N@ aldaiaflaflgias, aiend-aemd
@B G0} 636DS) afoUIaH)
HBaNMEMo ).

)

2. y=x2-3x + 3 agm cu@onieal
(3, 3) agm enllazallea emISICWIOS
MOBOBJ0 B:6n3lalIS1H6)B:.

3. y-oogdemaly 3 eow alesaes
Wia00May|@d en8ennad djatieBleanids.

4. a, b, ¢ agiilcu mudleavos jB:80womd

1 a be

1 b cal=(a-b)(b—-c)(c-a)
1 ¢ ab

o) OO B6)}E.
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5. Evaluate J'

-
<

x .
sin X
—dx

0

sin X +cos X

Score

6. A manufacturer has to produce two

items A and B. Two machines P and Q

are needed for this purpose. The time

required for each item on each machine

and profit from each item is given in the

following table.

72

sin x

5. [———
5 Sin X +cos X

allel @oemyds.

Time (in hours) Profit
ITEM | Machine | Machine | (in Rupees)
P Q
A 3 I 600
B 2 ] 400

Maximum availability of machines

P and Q per weck arc 60 hours and

50 hours respectively. Formulate a

Linear Programming Problem to find

the number of each items to be produccd

to get maximum profit.

Score

dx agyom oRwelog

6. a0y geosdat’ A, B agmiiemem oo’
gmemtd pejddlafeesmo. gafimoa P, Q
ag)MAlETBOM MENE W(THETRLD @YU DO,
630800 oMo Bl fleemMaiimoni 63800
o (udeflaflesnaz mawaye
80600 eomavaiiad diiomyo eidlesym aoeago
20016 GBI a5 EvHiidleanmmy.

ma®o (aemilen)clad) eldko
Mmoo (Mo QMo | (o}ntwiad)
P Q
A 3 1 600
B 2 1 400

P, Q agym wimemncd @y ool ateamdaiul)

DaeRIUilendaymM mawoe wwdwae 60

aelesyoie SO menfleainie @pen. aleaocuul

B1080 £IElH6M BIEAI HMALS agi® ag)Emo

almo eepdafenemean ewensamomaiiay

@R 00 80 elmlwd slowIdlowy

lntospjo Matleadleand.
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7. Consider the following graphs of the 7. acalwmoaleaes nemomid didaial.a)
functions f(x), g(x), h(x) and p(x). deeym f(x), g(x), h(x), p(x) agr
Defined on R. AfEREMBRINS (D00l LSS OGBSO

Bleeymmy. R adlrenianes.

9¢ :

To each statment given in column A, ¢80 A @il madeledlenam 83600
choose a matching function from (adPIQUIM@Pro @OMICVWIRIDOIW
column B. adolaHM (D 86080 B wilad ailemyo
A REETHSLOETHL W),
A B A B
i) Discontinuous at 2 a) f(x) i) 2 @ amisedmyains a) f(x)
ii) Continuous but not b) g(x) ii) 2 & eendlmyaioy eoeny b) g(x)
differentiable at 2 ag)(Momd UWlanOMay yeniiad
@&
iii) Rolle’s theorem is ¢) h(x)
applicable in [0, 4] iii) [0, 4] @ eoodm eflwoesfied c¢) h(x)
d) p(x) dlenuarwme:@d aldeflenea sy
d) p(x)
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Answer any 8 from questions 8 to 17.
Each question carries 4 score. (8x4=32)

8. Find the particular solution of the
differential equation.

:_y sin X +y €os X = sin X + cos X
X

given that y=2 whenx = %

9. Using elementary row operations, find
the inverse of the matrix.

1 2
A=22.

10. Consider the binary operation x on
Rx R defined as

(a,b) % (c,d)=(ac, b + d)

a) Show that * is commutative 1)
b) Write the identity element for x» (1)
¢) Write the inverse of (2, 2) (1)

d) Write an element in RxR which is
not invertible under the binary
operation x. (1)

Score

8 qyoad 17 cuenmyag c.abaymmgind agemelelo
8 agrEmEmim’ 9avmme ag)fmym. €060 @2 EYITIMe
4 ampod allao. (8x4=32)

8. a2pcues emosyedenm alanomdayyed
DG jade R aldgleead aavoeljyanad
B>613) 1S B6) .
dy

. . /4
—~ SINX+tycosX=sSmMxXx+cosx,Xx= —
dx 2

@M Y = 2 epwidlango.

9. agrlean e 20ae0aum Onleworils]

21AUOS OBISIABIBIHNIM MISIgKIONR
EDMEUSI Bren3a IS,

L

10. RxR & * agym eeerumdil 62 {60au6
Mldalaimo alaIes 66:05)@lldleaom).
(a,b) * (c, d) =(ac,b +d)

a) 607 eI 8q {80 ayegalal
@DOMATY OBE D HE)D:. (1)

b) g oM @g e0aued SagEe
ag)elad® agysymyes. )

) (2, 2) e mdenyy agyfm)o:. (1)

d) xagm eemMmMOl 89gjeOaUmd
@oMVA]., EHMBBOUYTY EDLJOED 630}
agellac RxR @ afllomio ag) ey,

(1
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11. a) If A is any square matrix, show that
A - A'is skew symmetric. (1)

b) Write the following matrix A as the
sum of a symmetric and a skew
symmetric matrix

Az [1 3} 3)
57
12. a) Write the adjoint of the matrix
A= 5 -3 )
4 2 ¢ ( )

b) Solve the following system of
equations by matrix method.
S5x-3y=-1
4x +2y =18 3)

13. Find the shortest distance between the
lines whose vector equations are

F=i+2j+3k+A(i-3j+2k)and
F=di+Sj+6k+p (2i+3j+k)

3
14. Evaluate I x? dx as the limit of a sum.
0

ORI

Score

11. a) A eqgood aode e A - Al ey
Ry MInEle; moEg; @aidkeanio agym
IO WIFIE 1

b) aynies ewogedidenm A agym oo

lom e ilagle aoSRlexiogo 6 1Ry
mlaEle aoElgloldwio @@
QGO
a=ls 3] o
5 7
12. a) aycues eeosyedidlenm aoElglog
@800 ag) ATYL
5 3
a=3 3 0
b) ajyues o»os;amlIelenl oM
VAN EIBRES alBlaN0ro BUSK, Gl
©a180Ulo] engin 1SkBEYH:.
5x -3y =-1
4x+2y=8 3

13. aynies eeogemidenm Qe maliepas
BYOBTITH GO0 EBEI0BEUB.

F=i+2j+3k+A(i-3j+2k)
F=4i +5j+6k +p (2i+3j+K)

3
14. jx’ dx agym encpeliend afler mye-wes
0
ellaloel BeMBE0HE Y.
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15. f(x) is a polynomial of degree 3. The
graph of its derivative, f'(x), is given
in the figure. Analyse the figure and
answer the following.

Score

15. f (x) agmad 3-00 Gyefiaieuss ey Gatog
smodflwennsm. ewdsaigial f'(x) o
(900" 21}AUOS OBISHNMM,. all(@o
Ml &sfl o ®OOY 68053 @ H6)}M

a) Find the intervals in which f (x) is
strictly increasing or strictly
decreasing. Justify your answer. (2)

b) Find the points of local maxima and
local minima of the function f'(x).
Justify your answer. (2)

16. Consider the vectors i=2i+j and
b=i-2j+k

a) Show that 3 and p are perpendicular
to each other. (1)

b) Find a vector ¢, which is
perpendicular to both @ and b. (1)

@.2103J63B(HE) A0 ag) TR,
Fn)
2 /3 4 i

a) () agym anotsaud fleiel ool
6950 (flgrlell auflietmiessso @peiom
ncdendd denggalislens. allemges
OBMOO MVIW]EBBE) do. 2)

b) f(x)agym anotinad aensed aoglmo,
a2H0@ diflac @RHEyM enfloaeandd
B6nm}a ISl e, MEIBEINS HEMDO
OIW] BB H6)b>. (2)

16. a=2i+], b=i-2j+k ag
OUZOBWD aldlieniHan..
a) a, bl eIy LloMiBIaEMMY
OIS H6)bs. (1)
b) @, bagm e eugOImBen0
Blosru@W] ¢ )M 8w HUyd
613l N1S| 06365, 1)
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c) Write the equation of the plane
perpendicular to a and passing

through the origin. a)

d) Write the equations of three mutually
perpendicular planes, other than xy,
yz, and xz planes, meeting at the

origin. 1)

17. a) Find the equation of the plane P,
through the line of intersection of
the planes 3x — y+5=0,2x—z=0
and through the point (0, 0, 1) 2)

b) Find the point at which the plane P
meets with the Y axis. (1)

¢) Find the equation of the line of
intersection of the plane P with YZ

plane. (1)

Answer any S from questions 18 to 24.

Each question carries 6 score. (5x6=30)
. dy
18. a) Ify =sin™' (2x), find dx 1)
b) Ifx=0-sin 6 and y= 1+ cos 0 find
dy, (2
dx
c¢) Ifer (x+1)=1, show that
d’y (dy )
A oA I 3
dx? \dx 3)

AN

Score

c) @agM euZA® eloeimd®l, BRWIE
enflazyfi@d 9181 S-Sy GatddxyM
ogjrflan maaiod:jo ag)Rims. (1)

d) Xy, yz, Xz ag)yml egJfimyed @rgjoem,
apwon mNmiaedeysl &smy
Calod M@0 alOqY®O AloMNINRAIW
QM g JRMHAUOS TVAOIIB:J0
) FROYb>. (1)

17. a) 3x—y+5=0,2x~z=0 gl egjal
MWD BFIm5IM Aewleyeswjo
(0, 0, 1) agm enfizyfleneswyo
BSMYBaldBM P-agymm egyaiiadleang
VA0 a8} fISlBe)s. ()
b) P agm egyeiiad Y @eesapmon oyg)
IO I3} BETBEBY . 1)

¢) P agm egyoimio YZ egjalimie oydl
@SN UO@ROS VANUIB;J0

B6)ENBOY . » 1)
18 qyovad 24 eSS @0 eI agexmElelo
S agepEmic’ 9EMEOQP}® 8. BICOI
c.asayemimio 6 eapod allme. (5%6=30)
. dy
18. a) y=sin"' (2x) eowod® — ®emsalil
dx
0. 4y
b) x=0-sin0,y= 1+ cos 0 eowod dy
B30 1S1e6) . dx(2)
2
¢) & (x+1)= 1, opwoad i{{ﬂ)
g eodalene. X \dX/ @3)
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Score
19. Evaluate the following :
1
a) J.)("'-}-4x+8dx )
b) Ix’ log x dx (2)
2
sec’x @)

) d
‘ thanzx +9 ’

20. a) Using integration, find the area
enclosed by thecircle x* +y*=n2,  (4)
b) Hence evaluate the area of the shaded
region given in the figure. Where the
curve given in the figure

isy = [sin (x)]

0)

SME 27 Mathemat

Score

19. aycues edosyemfidlenym paweys:k
oSl s,

I
a) Ixz +4x +8 dx

2

b) I x* log x dx (2)

0 J- sec’x i @
Jianix +9

20. a) @derndd agMm EPL®O Pale@ovila]

X? + y2 = 2 agm ayemeniecd aloganl
SEMHNIHN . @

b) pmyswousliyl aaues eeosyE
Beeym 2 @arioe) sasuy ea Kgkllaninm
BONEIOQ alda 8O HEMBNILNB:.
y= [sin (x)| agim cugeaoem’ 2 Jgxerid

el dleanma.

@
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21. Solve the linear programming problem 21, ayaies eeosEdesnmm eleied salbow

graphically. @lowd @latoepio (oal §alewouflyl ald
Maximise z= 600 x + 400 y an@ B B>.
Subject to Maximise z =600 x + 400 y

x+2y<12 Subject to

2x+y<12 x+2y<12

4x + 5y 2 20 2x+ys12

X,y 20 4x + Sy 2 20

X,y20

22. a) Ifsin~! (sin x) = x, choose a suitable 22. a) sin~! (sin X) = x EP@IR X oF

value for x from the following. @MEWIRIMOW 8ry allel aalies
_ e@s aldlenymauaiiad aflemyo
0)-1.6 WROTHSIA ag)Rym0.

i) 1.5 i) - 1.6

i) 1.6 w15

. iii) 1.6

b) Show that

- Sin™ (2x V1-x? )= 2sin™' x;
Sin"(2le—x2)=2sin"x;V%stj% b) Sin (x x) s X

(2 Tl ex < L agar omgdione.  (2)
V2

V2

3
¢) Ifsin~! ==tan™' x, find x N

3
5 c) sin~! 5= tan”! X ERWOM X-6)

aflel H:06MENIB . §))

d) Show that . 43 al -1
d) sin g+tan —2-=tan 2 agomy

sin”™' 3 +tan”' % =tan™' 2. (2) oSl e, ()
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23. a) There are two identical boxes. Box A
contains 7 red and 3 white balls. Box
B contains 4 red and 6 white balls.
One box is selected at random and
a ball is taken from it. If it is found
that the ball taken is red, what is the
probability that it is taken from
box A. A3)

b) Anunbiased die is thrown. A random
variable x is defined as follows. (3)

n.. .
—2-,1fnlseven

—w,ifnis odd

Where n is the number on the top of

the die.

i) Write the probability distribution
of x.

ii) Find E (x).

24, Consider the vectorsda=i-2j+2k,
b=2i+2j-k and c=i+2j+k
a) Find the angle between Zand b. (2)
b) Find the area of the parallelogram,

whose adjacent sides are represented
by the vectors aand b. 2)

c¢) Find the height of the parallelopiped,
whose adjacent sidgs are represented
by the vectors 3, band C. 2)

Score
23. a) 86ECIHRIES ANE Aaldlea1ens.

A agym eaigll@ 7 2paiom atomesio

3 eugem alomsglo o6nd. B agom
oallN@ 4 aaum alameslo 6
OUROD alOTYSERMOMARM. BEMNS.2)
OH06NE B0} OS] ag)SyE @i
aflomyo B} Al ag)SIBMMML. 0D al(Dy
agaImmesmeld eoaeinas;eme A
ag)(M SISO MVOWI®
ag)(@oerT ? A3)

b) 8} @ede@ MW’ aow ag)ol
@}enUo¥8s 0oMdwo saudl@enlld X
o afldcuaimo 2IOS e:083®SS
@leeenmy. A3)

121-, N &0} §HOS (Vo6

n+l
5 N 80 8g MVos}
N af)M® OOWDLOS M) &]dd
B6MlB6M Vo6 JRIE),
1) X o srosuenflelgl adlmigl
6 oD ag) PL®)Hs.
i) E (X) ©:6me066)d.

24. 5=§—Zj+212, B=2‘i\+2j_12,

¢ =1i+2j+kagom ecugoed
aldlnemlea)ss.

a) i, b agm ecugOE-Reslsullens
BB06ND B>EMBHIBO)Bs. 2)

b) 3, b M) UK OIHB aval
alQUINETREO®N QUMMM MVIBITNES
@HeXP al0a]BOT B6MHHIBED:. (2)

c) @, b, ¢ M OUGOBRB Mdlal
QBRI QM atoreieeidadla]
AWOR OWAO HEMHHIBEB:. (2)

SME 27 Mathematics (Science) 11/11





