SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH - 2024

Part — III
MATHEMATICS (COMMERCE) Time : 2'5 Hours
Maximum : 80 scores Cool-off time : 15 Minutes

~

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 Calculations, 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 7. Each carries 3 scores. (6x3=18)
1. (a) A function f: X — Y is onto if range of f= . 1)

(b) State whether the function f: R — R defined by f(x) = 3 — 4x is bijective. 2)

2. (a) If A is a matrix of order 3 x 4 and B is a matrix of order 4 x 2 then AB is a

matrix of order . 1)

(b) Construct a 2 x 2 matrix A = [aij] whose elements are given by aj; = 2i+]. 2)

cos® —sin®
3. (a) Evaluate| . . 0}
sn® cosHO
(b) Find the area of the triangle whose vertices are (1, 0), (6, 0) and (4, 3). 2)
4 lim X -8 _ 1
. (a) x>2 T, 1)
. ody ., _
(b) Find — ifx*+ 6y=c¢e". 2)
dx
5. (a) Iex secx (1 +tanx) dx = . 1)
tanfl(x)
) e
(b) Find dx 2)
'[ 1+x2
-5 A A A N AA
6 Let a =1+ j+tkand b =—j+k
Find
> -
(a a+b 1)
-S> -
(b) Find the unit vector along a + b 2)
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3 capod aflos. (6x3=
(@)  80)anowaud f: X — Y 8306mQ) Godemeamslad f &g cosmi =
(b) f:R —> R @3 MBQJailaflg)88 anoianad f{x) = 3 — 4x eesmURSSSIQI @RYEHMO
o) (@ IMOANH6)B.
(@) A apam 62ESleM0 308WA 3 X 4 9o B af)am eaSlamilomd 808awad 4 x 2
9o @RYOMBI@ AB af)am 62 (Slamlo0 30303 @RI Blo)o.
(b) eaEle:Mlerl GRoWEIRUD a; = 2i + j af)m Al 80) 2 X 2 6nESla:av’
A= [aij] 0)afl@106)0.
cos® —sin0
(a) aller ®oem)sd | | .
sin® cos©
(®) (1, 0), (6, 0), (4, 3) ol UBlBeuMBEHS (TIECHIINTNIOW alOa]|BOT
&>6N8)a 1Sl
3
lim x -8 _
@ x52 5 T
2 — aX dy
(b) x°+ 6y =e" @resmslad I @>6N_Ja 15106
(a) Iex sec x (1 +tanx) dx =
etan_l(x)
(b) I 5— dx o) lSles)d.
I+x
- A A A N A A
a=1+j]+keo b=—j+k 0o c@Rwoa3
- -
(A a + b ®oame)allsSlon).
- - . .
(b) a + b croess @Ml HalbSA dHane)allSles)d.
3 P.T.O.



7.  (a) Ifl, m, nare the direction cosines of a line, then /2 + m? + n? = . 1)
(b) Ifa line has direction ratios 2, —1, —2, determine its direction cosines. 2)
Answer any 8 questions from 8 to 17. Each carries 4 scores. 8x4=32)

1
8. (a) Iff(x)=8x3andg(x)=x3.Find gof. @
(b) Show that the relation R in the set Z of integers given by R = {(a, b) : 2 divides
a— Db} is an equivalence relation. A3
9 (a) Find the principal value of cos™! (?j . 1)
(1 S . (1
(b) Showthattan™ |—=| —tan™ |—|=tan | —|. A3
3 5 8
10. (a) A square matrix A is said to be Skew-symmetric if A’ = . 1)
1 4 -1
(b) Express the matrix A = | 2 5 4 | as the sum of a symmetric and a
-1 -6 3
Skew-symmetric matrix. A3)
a
1. (a) If(x) dx = . 1)
0
a
(A) 0 (B) j fla — x) dx
0
2a
(©) fla) (D) [fx) dx
0
2 cos® x dx
(b) Using the above property of definite integrals evaluate J.ﬁ 3
o SIn"x +cos” x
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7. (a) 80) AIOW)HS WROBHHUI HBHOOALMAY [, m, n @YW 2 + m? + n? =
1)
(b) 80 QIEVPS AWDODHHM EOCHUPIV 2, —1, -2 GCRHWIG GRGIN
WQOWaH BHIOOHAVMAV BH6eN.)a 1S1a6)>. ()
8 2)®@3 17 2190088 ¢21035BSE1G8 aBO@EILN0 8 af)INOTIM DCNOOA)®)d>.
4 capod aflos. B8 x4=32)
1
8. (a) f{x)=8x> g(x)=x3 9o @IS gof »eme)a 15109 1)
(b) R = {(a, b) : 2 divides a — b} g andgnIVRIPVEMEDTIOL! Z Oleelatd
DD NAIRIABIY GlGEIaHM @RYSEMAN HMSIVHE6)B:. 3)
(B
9 (a) cos B 03 (@Bl @3 afler &H0em)d. (1)
(1 (1 .
(b) tan 3 — tan 3 = tan 3 af)MM OS] H0)B>. A3
10. (a) &0} VYA OHAESIGHIV MV -TUlonSle: GR@Meesl@d A’ = §))
1 4 -1
b A=|2 5 4] easglamion 8oy rlansls oaslarilemp 6o)
-1 -6 3
MU Y-Vl Sldy OASIHIVIO @)o @) @RI af)9)®). 3)
a
1. (a) If(x) dx = 1)
0
a
(A) 0 (B) I fla — x) dx
0
2a
(©) fla) (D) [fx) dx
0
(b)  eavadlmly”  @Bweload  NHETWa |0  E0ldalB5]  DalcOUla]
3 6
I C6OS de6 o3 aller :00m)d. A3)
o SIn"x +cos” x
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12. (a) Draw a rough sketch of the curve x2 + y> = 9.

(b) Find the area bounded by the above curve using integration.

13.  Consider the differential equation % + Y =52

X
(a) What is its integrating factor ?

(b) Find its general solution.

A\ AN = A\

- AN VAN AN
14. Consider the vectors a =1 —-7j +7k, b =31 -2j +2k.

(a) Find Z : _b)

- -
(b) Find the area of parallelogram with adjacent sides a and b .

15. (a) Let A be a square matrix of order 3 x 3, then | kA | is equal to
(A) k[A] (B) K*[A|
©) KA (D) 3k|A]

y+k oy y

(b)  Using properties of determinants provethat | y  y+k y |=k*(By+k)

y y y+k

16. Find the shortest distance between the lines
%
T

A A A A A RN A A A A A A
=(i+j)+A2i —j+k)and r =i +j -k)+pBi -5j +2k).
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12. (@) x*+y>=9agam SBaO 0ad MODa] QIOV D). §))

(b)  OWEWHM Da16IUTla] M @Ba 061D BN al0a|BOT G llSloe)d. (3)

13. ay + L=y af)aM WlaNOMBaH @3 EDGB:0HMB alBINETI B9
X
(@)  @load HBEWGloss andHB Heme)alSlee) ? 1)
(b)  @IOd 2MOT HAVOLIYAHB BHENB)a 1S106). 3)
N A A N> A A A
14, a=1-7j+7k, b =31 -2j +2k aga7fl ©QISHSO)DHURB al0)NEM1E6)S.
- -
(@ a - b &ereilslend. 1)
— - .
(b) a @p b @ aLAlalQlveR8s0W alooeIceIWI2lnd al@a |80l
H6TR)a NS08 (&)
15. () A&0)3 x3aualwd eaEler @rwids | KA | Q) @eIR0Q® aB@o6Mm. 1)
(A) klA| (B) K*|A|
€) KA (D) 3k|A|

y+k vy y
(b)  WIgdAlmaFe ¢nl10ald3] Dalcorla] | y  y+k y =k 3y + k)

y y y+k

OSN3 A3

A A A A A AN

- A A\ A - A A
16. r =(i+j)+A21 —j+k)® r =21 + j —k)+uBi —5j +2k) agail
QIOHNHUB ®ALNSH aBQQIo HIOEVID BRDLIo BB 15106 .
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17. (a) IfP(A)= > P(B) = 0, then P(A/B) is : 1)
(A) 0 ® =
2
(C) not defined (D) 1
: 5 2
(b) Evaluate P(A U B), if 2P(A) =P(B) = e and P(A/B) = rE A3)
Answer any 5 questions from 18 to 24. Each carries 6 scores. (5x6=30)

18.  Solve by matrix method :

19. (a)
(b)
20. (a)
(b)
21. (a)
(b)
SY-555

xty+z=2
x—-2y-z=1

2x—-y+tz=5

Using elementary operation, find the inverse of A = { _3 } if it exists. A3
3 -2 1 0

IfA= and I = . Find k so that A2 =kA — 21 A3)
4 -2 0 1

. dy . .
Find — ifx=sint, y=cost. A3)
dx
Verify Rolle’s theorem for the function y = x? in the closed interval [-2, 2]. A3)
Use differential to approximate +36.6 . A3

Find two positive numbers such that their sum is 8 and the sum of their squares

1S minimum. 3)



17. (a) P(A)= % P(B) = 0 @)o @oy@0w3 P(A/B) = . 1)

1

A) 0 (B) B
(C) not defined (D) 1
(b) 2P(A)=PB)= %, P(A/B) = %@T@@oma P(A U B) &6m8)allSlon)d. 3)

18 2)®@8 24 210OWBS ¢a10B84BEIA3 aBO®EILI0 5 afINOTIM DODMOOAY) ).

6 capod afloo. (5x6=30)
18. x+y+z=2

x—-2y-z=1

2x—y+tz=5

OAESIHIV HACNW DalCIN s alGla0GHe)B.

1 -1
19. (a) ageloaadol 30qjcoaud Dalc@IUfla] A = {2 3

} af)aM oA SlGHavlm’

EDMCAUYAV DOETRESIMS BR® B6N8)a (1S1660)d. 3)

3 -2 1 0
(b) A=L 2},I={0 Jo@goAzzkA—ﬂ@omwomkwgasm”lelos;oemgos;. 3)

20. (a) x=sint, y=cost @RQoa3 % &>6NB)a 151060 3)

(b) y=x%in[-2, 2] ag)aIm aNoUIaHB OBV aUIBLIMMO Dalc@IWla] HAIGIOeAN

a1} . (&)
21. (a) +36.6 08 aB»euoailel Wlan0MBaH @8 Ralc@OUla] &6 3)

(b) @ 8 Do ERAIWES AIBYEBEOS B> AlMIAANC BRI AllWEENSS EsTE’

calomdiglal MMIO)UB &eM8)a 1Sl 3)
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22. (a) Show that the points A(1, 2, 7), B(2, 6, 3) and C(3, 10, —1) are collinear.

A N = A A A RN A

VAN VAN
() Ifa =27 +2] +3k, b =—i+2] +kand ¢ =3i + ] are such that

— - . , -
a + A b isperpendicular to c , then find the value of A.

23.  Solve the linear programming problem graphically :
Maximise Z = 250x + 75y
Subject to
S5x +y <100

x+y<60

24. A random variable X has the following probability distribution :

X 0 1 2 3 4

PX)| 0 k | 2k | 3k | 4k

(a) Find the value of k.

(b)  Using the value ofk, find mean and variance of the random variable X.
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22.

23.

24.

(@ A(l, 2,7),B(2, 6, 3), C(3, 10, -1) agari mila3)eoud e@0slallod eresman’

OS99 A3
- A A VA A A N A A N N
(b) a =21 +2j+3k, b =-14+2j +k, c =31+ j@a +Ab agamn
%
OOIBHSA € @ LloNINNMOMEI@ A @)6S aflel &em)d. 3)

anotes @aldlee)m eldled celowddlo)  Galdlo el  ©alcIUla]
al@la0d00 B061M)d.
Maximise Z = 250x + 75y
Subject to
Sx +y <100
x+y<60
x=20,y=0

X af)am  02mabo czmo’lwam’lg’lac@ cz(oJoauameﬂg’I aslausleniYauad  anaIes

@aNIG@len)aM).

X 0 1 2 3 4
PX)| 0 k | 2k | 3k | 4k

(@) k @es aller 306m)d. )
(b) k @ps aflel galcorla] X agan 00m@awo caidlomiglond wdualw)e

GGV BdheNe)allSlHe)d. 4)
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