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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2023

Part — 111 Time : 2 Hours
MATHEMATICS (SCIENCE) Cool-off time : 15 Minutes

Maximum : 60 scores

~

General Instructions to Candidates :

e There is a ‘Cool-off time’ of 15 minutes in addition to the writing time.

e Use the ‘Cool-off time’ to get familiar with questions and to plan your answers.
e Read questions carefully before answering.

e Read the instructions carefully.

e (alculations, figures and graphs should be shown in the answer sheet itself.

e Malayalam version of the questions is also provided.

e (Give equations wherever necessary.

e Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Answer any 6 questions from 1 to 8. Each carries 3 scores. (6 x3=18)
1. Let A={1,2,3}
B=1{2,3,4,5}
and f: A — B defined by f(x) = {(x,y) : y=x+ 1}.

(1)  Write f in roster form. 1
(1) Check whether ‘f” is one-one and onto. 2)
. . 7 0]
2. Find the matrices X and Y sothat X +Y = 5 s and
X-Y= 3 0] 3)
0 3]

3. Find the equation of line through the points A(1, 3) and B(0, 0) using determinants. 3)

4. Find the value of ‘a’ and ‘b’ if
10 if x<3

fx)=9 ax+b if 3<x<4
20 if x>4

is a continuous function. 3)

. . .. . . T
5. Find the local maxima or local minima of the function f(x) = sin x + cos x, 0 <x < 5

if it exists. A3)

6. Consider the vectors :

- A A A
a=1+2j +3k
—> A A A
b =3i+2j+k
> o
(i) Find a - b. 1)
N -
(i1)) Find the angle between a and b . 2)

SY-527 2



1 2)®@8 8 a160 ¢alo3yeBgElad ago®msrlene 6 afINOTIM 2OMOHAY)®)d>.

3 capod afl®o. (6 x3=18)
A=1{1,2,3},

B=1{2,3,4,5}

@RWO®S 1 A — B agyan@ f(x) = {(x,y) : y = x + 1} ag)am ail@Q)a lo96a|5I@loe)am).

(i)  fom eooaga candal@d af)$))d. 1
(ii) fag)aM@ QIM-QIeN3 Do 63061M3-S) ANAOEEMOI af)aN al@lCUoOUSIHEeN) . ?2)

x+y=|’
2 5|

0
X-Y= ; @YD ANAUNWBH@E X, Y af)aril 6D (S1SHaT0IHUB 3H6NBGIN)G:. A3)

WlgBdlmad)ud @alcoutla] A(l, 3), B(0, 0) ol calolad)aalad @Sl &»sam)

GaloQnaM QAIOWHS TVLAAIID o BheNE)allSlH ). A3

10 if x<3
f(x)=9ax+b if 3<x<4
20 if x>4

80} HNEIMHNIV aNoUIaH( BRHYWIM ‘2’ WSV ‘b’ WSV aflel »emeamd.  (3)
. n
f(x) =sinx+cosx, 0 <x< 5

af)aM afoWaHM 60) CRIIGHT NN @RELIBIT cLI0seE3 AlMlae DeMEI3

OO, 3)

_)
a
—> A A A
b

- -

(i) a - b ®Hemeom)D. 1)
— —

(i) a VPSP b WESW HSVILNSSB CHEMBAI BHEMEDOIN)H. )
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7. Find the Vector and Cartesian equation of the line passing through (1, 2, 3) and parallel

A

A A
to the vector31 +2j —2k. A3)

8.  If A and B are two events such that P(A) = % , P(B) = % and P(A' UB') = % .
(i) Find P(A N B). 1)
(1)) Check whether A and B are independent events. 2)
Answer any 6 questions from 9 to 16. Each carries 4 scores. (6 x4=24)
9. (1) LetR be arelation on the set Z, set of integers defined by
R = {(a, b) : 2 divides (a — b)}
Choose the right answer :
(A) (2,4 eR B) (3.8 R
(C) (7,6)eR D) (B, 7)eR 1)
(i1)) Check the above relation R is an equivalence relation. A3
10. (i) The principal value of sin”! (%) is . 6))
(i) Find tan™! {2 cos (2 sin”~! %ﬂ 3)
11. (i) Which among the following is not true ?
(A) (AY=A B) (A+B)=A'+B'
(C) (AB)=A'"B (D) (kA)'=k-A 1)

1 5
(i) If A = L 7}, then verify that (A + A') is symmetric and (A — A') is

skew-symmetric.

[A' denotes the transpose of the matrix A] A3
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A A A\
7. (1,2, 3) o) cald@IQl@8 &)Sl $SaN) Calda@m®o 31 +2 j — 2k af)aM 6aISHSOIM

LAOMEANAIW  AUEWIOS  HAUBSQ  ALAQVGIAo  HIBGlAHIMB  AVAAIIBQYo
OO, 3)

8. P(A) = %, P(B) = %, P(A' U B') = %Qo @RWIg88 06NE NAINBBEM A @) B
)0, af)®1@3
(1)  P(A N B) ®66meorm)s. 1
(i) A @) B @) onadauflen]adad enaladiaud @esmd ag)an al@leuoowlee)d. )

9 @@ 16 Q100 €a1034BEIA8 aBo®mBslele 6 afANOTIM DTNOPAI®)b.
4 capod aflo.. (6 x 4=24)
9. (1) R={(a,b):2divides (a—Db)}
af)@M oleelatd al)dam Moalid8)9S HTVQI® Z @8 MdQ)a lleeea]sialesnan;
af)B@3, DOY HBHISITHIGBHHMAIRI @3 VOBV 0.

ODOEEITNS)HN)D
(A) 2,49eR B) (.8 eR
©) (7,6)eR D) @ 7)eR 1)
(ii) 2>SAB 62H0S)MNBNENM R ag)an dleelarad 630) sndlaleiday” dleelauad
@RYEEMI af)aN al@lEUodUlEN)B:. 3)
10. (i) sin! (%) o0 (ladala @3 aloely @RYH)AM). )
(i) tan”! {2 cos (2 sin”! %ﬂ 03 aflel &eMedm)w. 3)

1. (1) ©00% 630S)IAleeIMAIRIGE HGQOVD B ?
(A) (A)=A (B) (A+B)=A'+B
(C) (AB)=A''B (D) (kA)'=k - A’ (1)

I 5
(i) A= {6 7} @ROIM3 (A + A'") milan©le, @yeeMam)e (A — A') aud)-avlonsle

@1YereIMAaMo lell{ 7 Na) 6)21Q)1dd.

[A" af) M@ 2OESIHTV A @)OS (SOBAVETVIOHM V)2 la losyam. ] 3)
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2 2

12. Using integration find the area enclosed by the ellipse % + YT =1.

2 2
13. (i) The degree of the differential equation (%] + (%) + (ﬂj +1

A) 1 (B) 2

) 3 (D) Not defined

(i1))  Solve the differential equation % =(1+x»)(1+y?.

14. Consider the vectors :

>
a 1

A\ N
-7j +7k

—> A A A
b =31 -2j +2k
- -
(i) Find a x b.
- -
(i1))  Find the unit vector perpendicular to both a and b .

%
(i11) Find the area of parallelogram whose adjacent sides are a and b .

15. Find the shortest distance between the lines :
- A A A A A A
r =(i+2j+k)+XA(i + j+k)and
—) A
r

A A A A A
(27 —j+4k)+pQi +j +2k)
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2 2

12, enWeoH® Dalcouila) % +y7 = 1 ag)am af)eflaiy aleio algam 0VEIONG

al0a |BAT HEMEDOIN)D . 4)

2 2
13. (i) (d YJ +(d_yj +(%) + 1= 0 ag)am AWlan0Ba @3 AL OBI63 AUll(WS]

d? ) \dr
A) 1 B) 2
) 3 (D) Not defined 1
(ii) % = (1 +x) (1 +y) e Wlan0MBaH|@ AVAAOSIOTNOMB alBla0000
BOENBDTIN) . A3)
- A A A
14. a=i-7j+7k
—> A A A
b =31 —-2j +2k ag)arl ©6QUBS0)HUB alGlwemlee)d:.
-5 >
(1) a X b HeNEROIM)D. 2)
-5 -
(i) a , b ag)aril e OAUBS0)BRHUBEN)o LloMINIWIFBS HAUBSA BHOBTIN)>. §))

N
(iii) a, b aparlal audlal  QIEEBBI®  ALIAXMABIBHTTIIOW  alda]Bal

OO, €))

- A A A A A A

15, r =(i+2j+k)+A(i + j +k)
- AA A A A A
¥ =21 —j+4k)+pRi +j +2k)

o)l QIO U3 SHISWIOLI aBQAl)o 0TI BRI HEEBDOIN)D. “
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16. Bag-I contains 3 red and 4 black balls, while Bag-II contains 5 red and 6 black balls.

One of the bag is selected at random and a ball is drawn out of it. If the ball drawn is

found to be red, find the probability that it was from Bag-II. ()]

Answer any 3 questions from 17 to 20. Each carries 6 scores. 3 x6=18)

17.  Solve the following system of equations using matrix method :

18. (i)

(i)

(iii)

19. (@)

(i)

(iii)

SY-527

x+ty+tz=3

2x+y+z=4

2x—-y+z=2 (6)
d

If y =x* find Ey' 0))

If x = at? and y = 2at, find % 2)

The radius of a circle is increasing uniformly at the rate of 5 cm/sec. Find the rate

at which the area of the circle is increasing when the radius is 8 cm. 2)
j L = 1)
x*—a’ ‘
. 1
Find : .[2— dx (2)
x“+4x-5
by
Evaluate : I 5 dx 3)
S1+x



16. mpw-1 @ 3 andla] alBSl 4 HOYTD alM)BS, NIOW-II @ 5 analan
aldBlo 6 SO alMDdB)o  @RSEBIVIAENMM). 0OMWBAWNOWV] B30) 6NIOY)
ODOVOETNS)HNDHW)o BRMIG3 MWIAN B0} aldD al)DCANEN af)SIENGDlo B2l @).
a)OCEDEH af)S)O® al(® al)Qlaf} TOGTIENSBB®IM of)BHIE3 @@ NION-II @3

Tlamye @RYHAMBS Clnlomisnileildl »eemeorm ). )

17 2y@@3 20 Q190 ¢210340BEla3 oa@o®msslene 3 af)aPOTIN 2OMOOALI®) M.
6 capod afloo. B3 x6=18)
17. ©06¢ 6&0S)MIAlENMM  ALAQGIEIBBIOS al@la0d®o OAGSIGHATV  DalCWIUlaf
BHETBOIND ©
x+ty+tz=3

2x+y+tz=4

2x—-y+z=2 (6)
. dy
18. (1) y=x" @@oad ™ EINEQWITER 2)
. R dy
(1)) x=at", y =2at ag)amial GRyo®3 . OO, 2)

(i) ®0) ayEODOM @Yo 5 cm/sec af)dM MlEASIG3 AIBRLINHIM). @YD 8 cm

@RYSMEMIDB  AEPOTION  aloajgailengmeoanmm  a0Qoilead  Mlose

DHOTERO)D. (2)
19. () j L . ¢))
x2 — 32
(i1) J‘; dx &6eNsETe)d:. 2)
x> +4x-5
3
(iii) j * dvoad allel @emeam)e. 3)
I+ x

2
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20. Solve the LPP graphically :
Maximize
Z =250x + 75y
subject to
S5x+y <100
x+y<60
x>0

y=>0

SY-527
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20. LPP @)6)S al@la00@o (N0a0 QIQa] &H66NB@IN)® :

Maximize
7 =250x+ 75y
subject to
S5x+y<100
x+y<60
x>0

y=>0
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