S SY-S551

SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2023

Part — 111
MATHEMATICS (COMMERCE) Time : 2 Hours
Maximum : 60 scores Cool-off time : 15 Minutes

General Instructions to Candidates :

15 minutes is given as ‘Cool-off time’.

Use the ‘Cool-off time’ to read the questions and to plan your answers.
Read questions carefully before answering,

Read the instructions carefully.

Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided.

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. Construct a 2 x 2 matrix whose elements are given by aj; = 2i +] 3)

3 5
2. LetA=
1 -1

(i) FindA+A'and A-A' (1)
(1) Express A as the sum of a symmetric and skew symmetric matrices. 2)
) ) 12 4 2x 4
3. (1) Findxif = 1)
5 6 x
(1) Find the area of the triangle with vertices (2, 7), (1, 1) and (10, 8). 2)
. . Jkx+1 if x<5
4. Consider the function f(x) = { 3r—5 if x>5
. . lim lim
F fi f(x). 2
@ Find T . f)and T, flx) 2)
(i) Find the value of k if ‘f” is a continuous function. 1)
5. The radius of a circle is increasing uniformly at the rate of 3 cm/s. Find the rate at
which the area of the circle is increasing when the radius is 10 cm. 3)
. 1
6. () j = dy= . (1)
x
(i) Find j S dx Q)
I+x
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1 2)®@8 8 60 ¢G2S oBO@BIEN 6 Af)INOTIM DOMOOHAY)®).
3 cmpod aflow. (6x3=18)

@oUEIRUD 3 = 2i + ] @Bomes Allwo@3 60) 2 X 2 6ASlaaV MI1dzaeed:. 3)

3 5
A= L J @1R)WITI

1) A+A, A-Aagarial $6me)allSles)d. (1)

(i) A agan eaElamilom 80) alagls e)m(s%e;(mkgc@q»go TU)) VlaEls

0ASlHMICAEW]o @HOIW af)9)®)d. 2)
' 2 4| |2x 4
1) s 1 = 6 @RYWO@3 X O Afle] »eNe)allSlee)d. 1)
x

i) (2, 7), (1, 1), (10, 8) apavial :eisHsowigss (@I1eHemasilod aloajgal

BENB)af1S1B9) . )

kx+1 x<5 .
f(x) = 3x_5 x>5 CHIDaRBGo (function) al@WEM &6
@) xlins, fx) , xlin5+ £(x) ag)amlal dsarejalslone. @)
(i) ‘f af)IM® SHMEIMHAUINY aNoWaH (B @M @3 k WeS afler B3:06m)ds. (1)

830) AEMOTIed @Yo 3 cm/s afIM OB  AUIBRUL)OMMEITIH9AM).

Al omolend @yoe 10 cm  @RYDEMINB  aloqjsal AdRUlEMAN  C®I®

BENB)af1S1B9) . 3)
. 1

Q) j == . 1)
(11) I . +xx 3 dx @6n2)allSlon)d:. 2)
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VAN VAN VAN _ VAN
7 Leta=i+3j+7k,b=7i —j+8k

(i) Finda - b (1)
(i) Find| b | 1)
(iii) Find the projection of @ on b. (1)

6 5 7
8. IfPA)=—,P(B)= —andP(AuUB)=—
(A=, PB)= = ( )=
(1) Find P(A N B) 2)
(1) Find P(A/B) (1)
Answer any 6 questions from 9 to 16. Each carries 4 scores. (6 x4=24)

9. Letf:R — R defined by f(x) =1 + x*

(1) Find f(2) and f(-2) (1)
(ii) Is f one-one. Why ? (1)
(111) Show that f is not onto 2)

10. Match the following :

A B
@) sin’! G} @ (1)
(ii) tan!(-1) o 1)
3
(iii) cos™! [%j (c) g M
(iv) sec!(-2) @ = (1)
3
T
(e) Z
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VAN VAN VAN VAN VAN
+3j+7k,b=7i —j+8k epwom

A
1

7. a=
(i) a - b drepNslens (1)
(i) | b | ®me)alslen)s 1)
(iii) a B wlan)pe b CRIMES OEIRGUMB BHENE)a IS99 (1)
8. PA)= E, P(B) = el and P(A UB) = 7 @1R)OGI
11 11 11
(1)  P(A n B) #ng)ailSlen)ss. 2)
(i1) P(A/B) ®6ne)alflSlen)d,. (1)

9 2®e8 16 A0 ¢a13iBS08 aBO®BILNS 6 afINOTIM DOMOOAN;®)H>.
4 capod afl@o. (6 x 4=24)

9. f:R—>Rapan® f(x) =1+ x? agyan aldalaafi@oeam).

1) 1(2), f(-2) agariial Here)allSlen)d. (1)
(i) fauend-a1end @REEMI ? af)TM)eI6ME ? (1)
(iii) f e300 5) @ROLIAN OOV D). 2)

10.  Gal®)palS] Gal@He)d

A B
@) sin’! G} @) ‘T” (1)
(i) tan! (1) o 2 (1)
3
Gii) cos! [%j © = o
(iv) sec!(-2) @ = (1)
3
T
(e) Z
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11.

12.

13.

14.

15.

16.

3 -2
IfA =

-
() Find A2,

(i) Show that A>—~ A +2I=0

Consider the function f(x) = x> + 2x — 5
() Find £'(x).

(i) Find the intervals in which f(x) is increasing or decreasing.

1
(1) Evaluate : I
0

1
— dx
\/l—x2

(11) Integrate x sinx w.r.t. x.

Find the area enclosed by the circle x> + y* = r? using integration.

2 3
(1)  The degree of the differential equation [jx—yJ + [d_yJ =0is

(@ 0 b) 1
() 2 d 3

(i) Find the general solution of the differential equation

-1y

Find the shortest distance between the lines :

VAN VAN VAN VAN VAN VAN VAN VAN VAN VAN VAN VAN
F=(i+2j +3k)+Mi -3 +2k)and F=(4i +5] +6k)+u2i +3j + k)
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11.

12.

13.

14.

15.

16.

3 -2
A={ }@T@@O«fo’

4 -2
(i) A% 2ne)ailslen)d. )
(i) AZ%-A+20=0 af)an oOSIE9) . ()

f(x) = x> + 2x — 5 ag)aM afd3o (function) a1AWENIH9)H.

i) f'(x) >ee)allSlo)d. (1)

(i) f(x) MBIV B21gIN@)0. 3)
(1

1) I dx en2)allSlen)d. 2)
0 1- x2

(i)  x sinx OM X @RYWIASS NWEWQ 210> 2)

NBELHNB DalcIWlafX? + y? =12 af)aD AIEDOTIN NG alda B0l ®:ene)aSlen)d:.  (4)

2.\ 3
1) [d yj + [d_y} = 0 af)aM AWlan0Ba @3 AVACI0B IO U]

a2 dx
(@ 0 b) 1
(© 2 (d 3 (1)
dy

(11) ™ = (1+x%) (1 +y?) af)am Wlan00Bau (@3 MLAQIIBLBDINO G O lO®}alBlan00o

306N >. 3)
N N N N N N
r=(1+2)] +3k)+A(i —3j +2k),

A A A A A A
(41 +5j +6k)+w2i +3j + k) 4)

T

a3 AIOBHUWBBH NSLNGES aBQQljo B0 BRDHLI0 BNl 15186
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Answer any 3 questions from 17 to 20. Each carries 6 scores.

17. Consider the system of linear equations :

3x-2y+3z=38
2x+y-z=1
4x -3y +2z=4

(1)  Express the system in the form AX = B.
(i) Find Adj A.

(ii1) Solve the system using matrix method.

18. (1) Find%if2x+3y=sinx

. dy
ii) Ifx=at? y=_2at find —=.
(i) y i

d2y

(ii1) Ify=2sinx+3 cos x, prove that ? +y=0

19. Solve the Linear Programming Problem (LPP) graphically :
Maximise Z = 3x + 2y
subjectto x+2y <10
3x+y<15

x>20,y>0
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17 2)®@3 20 Q190 2108yl aBo®@BIEe 3 af)gNOTIM HOMOORYI®)d:.

6 capod afl@o. B3x6=18)
17. 3x-2y+3z=8

2xty—-z=1

4x-3y+2z=4

af)amil eflafld AVAAING:|EtB3UB aIBIWETIBE)d>.

(1) qvaadEmes AX = B af)an 0)alOTNG3 af)91))d:. (1)
(1) Ady. A &aneailslen)d. 2)
(i) oNEIBHIV BlGI DalcWIUila] AVANIIB BRSNS alBla0d®o B:061M)d:. 3)
. . dy
18. (1) 2x+ 3y =sinx @RQow3 ™ 36N 1S1H6)d>. 2)
. o dy
(1) x=ats, y=2at @Tge)smaﬂ«fo’a B6eNe)aflSIen) . 2)
42
(1i1) y=2sinx+ 3 cos X @XI@3 dx—g +y = 0 a)am) DS D566, 2)
19. a0 9a16woUile] el er1ow s (@lvdMo al@la0dl B> : (6)

Maximise Z = 3x + 2y
Subjectto x+2y <10

3x+y<15
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20. (1) Given two independent events A and B such that P(A) = 0.3 and P(B) =0.6
(a) Find P(A and B) 1)
(b) Find P(A and not B) (1)

(1) Bag — I contains 3 red and 4 black balls and Bag — II contains 4 red and 5 black
balls. One bag is selected and a ball is drawn from it and it is found to be red.

Find the probability that it is drawn from Bag — L. 4)
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A, B agyarilal esne’ snadauleaiadanad snaiadiddd @rem. P(A) = 0.3, P(B) = 0.6

@RYWITI
(a) P(A and B) &eng)aflSlen)s 1)
(b) P(A and not B) ®»nejaflSlee)as (1)

avefl-I @3 3 andlajio 4 H0Jajio ald)®HUB Dene. avel-Il @3 4 analajo 5
SH0Jallo alMHUB Qene. 30} Vel GloeaTIMSIE™ @@IE3 WMo B0} al0e)
a)SIEMNAN). @D al)0la| @HVIO)AM). af)@B@8 @@ aqveall-I @8 alanpe

@1 3H)AIMBB TVLIWID DHNE)ANS] B8 ()
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