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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2022

Part — III
MATHEMATICS (COMMERCE) Time : 2% 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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PART-I
Answer any 4 questions from 1 to 6. Each carries 1 score. 4x1=4)
Let R be the relation in the set of Natural numbers N, given by R = {(a,b) :a=b + 2, b > 6}.
Choose the correct answer :

(@ (2,4 R (b) (3,8 R
(c) (8,6)eR (d @&,2)eR
R (2nj B
sin”' sin | — | = .
3

2n yis
(a) ? (b) E

T Sn
() 5 (d) 3
IfA= [aij]In « 18 @ square matrix, then
() m<n (b) m>n
(c) m=n (d) None of these

The area enclosed by the curve y = f(x) x-axis, and the lines x = a and x = b is equal to

2 dx

(a 3 (b) 2
c© 1 (d) Not defined

. . ) dzy dy 2 dy )
The degree of the differential equation dx_ +| = + ™ =0is

The cartesian equation of line T = Qi+j-k)y+Ai+2j+3k)is

Answer all questions from 7 to 10. Each carries 1 score. 4x1=4)
Let A be a square matrix of order 3 x 3, then | kA | is equal to
(@) k|A] (b) k*-[A]
(© K-[A] (d) 3k-|A|

dy .
If y=a*, then — is equal to
y dr q

(a) af (b) a*-loga
(©) ljg a (@ xar!



A.

PART-I
1 2)®@8 6 160 ¢alo3iBgElad agomsrlene 4 af)INOTIM 2OMOHAY)®)d>.
1 capod afloo. (4x1=4)
N ag)aM ag)sP@3 Vo6 VMG BB
R={(a,b):a=b+2,b>06}.
af)amn NITWETHIM NAIQOBIIND)

(A (2,4 eR (b) (3,8)eR
(c) (8,6)eR (d 4,2)eR
1 (2nj B
sin”' sin | — | = .
3

2n o
(a) ? (b) E

b 5t
(c) . (d) 3
A= [aij]m « n B0} MUBHIVA O (SIBHAV @RYWOT3
(a) m<n (b) m>n
(c) m=n (d) None of these

y = f(x) a)am @Bl x-@RaHANe X = a, X = b af)aT COUBBl GaIBAM AIG)IM
OVONOMG al0a|sal @RYH)AN).

2 ) 2
(d yJ +[gj +[ﬂj = 0 o AWlaDOMaHY@ TVAQNDITHNOWG  alda|sal

a? ) \dx)

_ coy@)an).

(@ 3 (b) 2

c© 1 (d) Not defined

T = (21 +j -k + Al + 2j + 3k) aan 00e1rlend $0A5larins VAo M0em

7 2)®@3 10 190 af)£10 Ga1dB8IBRBAN ) QAMONAL®)DH 1 capod all.. “@x1=4)
A 80) 3 X 3 @A 6n(SldHTV @RHY@I@3 | KA | =

(@) k-|A] b)) k*-|A]

© K -|A] (d)  3k-[A]

dy
= a"@RWIM3 — =
y @1y .
(a) a* (b) a*-loga

(d) xa*!
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9.  The direction cosines of x-axis is
(b) 0,1,0

(@ 1,0,0
(c) 0,0,1 @ 1,1,1
10. If E and F are independent events such that P(E) = % and P(F) = %, then
PEENF)= .
PART-II
B3x2=6)

A. Answer any 3 questions from 11 to 15. Each carries 2 scores.

1
11. Letf, g:R — R defined by f(x) = 8x3 and g(x) = x 3 . Find fog and gof.

12.  The total revenue in Rupees received from the sale of x units of a product is given by

R(x) = 3x% + 36x + 5. Find the marginal revenue, when x = 15.

13. Evaluatezj 2x dx
1+ x%

14. Using determinants find the area of triangle whose vertices are (3, 8), (— 4, 2) and

5, D).
15. Find the vector equation of a line passing through the points (-1, 0, 2) and (3, 4, 6).
2x2=4)

B. Answer any 2 questions from 16 to 18. Each carries 2 scores.

16. Evaluate : tan™! {2 cos (2 sin”! Eﬂ

1
17. Using elementary transformations find the inverse of the matrix L }

18. Evaluate: | sin?x dx

N‘;. —
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10.

11.

12.

13.

14.

15.

16.

17.

18.

X-BRAHUODTNOG WQODHHI OBHIODATVMBHBOGT
(@ 1.,0,0 (b) 0,1
(c) 0,0,1 (d L1,

1 1 o
P(E) = 3 oo P(F) = EQO @RVIgss HAUlea|Bag naId)id»aoem E @p F oo

af)@lad P(E N F) = @1RYH)aN).
PART-II
11 2)®@3 15 10 €213l ago®®slele 3 af)INOTIN 2OMOHAI®)d:.
2 capod afl®e. (B3x2=06)

1
f,g: R >R f(x) = 8x3 9o g(x) = x3 9o @R©@o@3 fog, gof ag)amlal HeMEE)D .

R(x) = 3x* + 36x + 5 oM@ 80) 2@BalMETIOM x @)NIQIBHWB ald3en)emIoud
2IEl9)AM QAIO)OMETIOHM dV)a lafleeaMealssl@d x = 15 @Ry )eMI09)38 M0@eAM @3
QIYAIMo BHEEBOIN) .

J 2x4 dx a3 allel Heaeom)d:.
1+x

wlgdalmaday’ galcwordla] (3, 8), (=4, 2), (5, 1) agarlal wBldauemzsowigss
(@IEHMODNOG al0a|BOT HOMEO)D .

-1, 0, 2), (3, 4, 6) ag)aril NIMBGOSIA H)S] BHSANICAIIAUAN CORIWOS HAUBHSA
TLAAIID Yo HEENBBIN).

16 2)®@3 18 190 2103308 aBo®®sILle 2 af)INOTIM 2ODMOOAI®)d:.
2 capod afleo. 2x2=4)

tan™! {2 cos (2 sin”~! %H aflel &e6memm)o.

1 1
apelloaadol  (S0mBIVOnNIBENHT  DalcWOUTla) L 2} oM OAESlHTO

SDMBCAUSTV HEIENROII ).

sin® x dx &3 aflel &:emeom)w.

N‘;. —
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19.

20.

21.

22.

23.

24.

25.

PART-III

Answer any 3 questions from 19 to 23. Each carries 4 scores. B x4=12)
Consider the function f: R — R defined by f(x) = 4x + 3.

(a) Show that f'is bijective. 2)
(b) Also find the inverse of the function. ?2)

(a) Ifxy<1,then
tan! x +tan! y = . 1
(b) Show that

tan~! L tan ! 2. tan ! 3 3)
2 1 4

Find the intervals in which the function f(x) = 2x3 — 3x2 —36x + 7 is :

(a) Strictly increasing 2)
(b) Strictly decreasing 2)
Evaluate :
1
(a) dx Q)
I x* 16
1
tan X
(b) [0 dr @)
o 1+x

Find the area of the region bounded by the curve y? = 9x, x = 2, x = 4 and the x-axis in

the first quadrant. 4)
Answer any 1 question from 24 to 25. Each carries 4 scores. (1x4=4)
Let * be a binary operation on the set Q of rational numbers define by
a*b= ab
4
(a) Is* commutative ? Why ? 2)
(b) Check whether * is associative ? 1
(c) Find the identity element if it exists. 1)

Using properties of determinants prove that
1 a bc
1 b caj=(@@-b)(b-c)(c—a)
1 ¢ ab
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19.

20.

21.

22.

23.

24.

25.

PART-III
19 2)®@3 23 190 €133 aBo®®lele 3 af)INOTIM 2ODMOOAI®)d:.

4 capod afl®o. Bx4=12)
f(x) = 4x + 3 o) FBala l096a]51588 £ : R — R aldlvenilo)s.

(a) fosmzmsglal @RYeMIN OGS BB ?2)
(b) a8 ABEAUILAV afoWaHM)o HAETBO)D . )

(a) Ifxy<1,then
tan' x+tan ! y= ) 1)

(b) tan’! % +tan™! % = tan™! % @RYOMAN OOSIV]E9) . 3)

f(xx) = 2x3 — 3x2 — 36X + 7 ag)aM aNoWaH® :

(@)  avElasel snadwslavlow) ?2)
(b)  avglesel al@ladlouy @R IAM WBAAILNGUD B»eTE)aISlee)D . ()
Evaluate :
1

(2) dx )

I x> 16

1 tan ! x
(b) [0 dr @)

I+x

0

¥2 = 9x af)aM »B0No x = 2, x = 4 x-axis ag)anlaI®)o B3)SlEa1BaM a0 quadrant @3
QIQYIN RIVATIONMG al0a|BAT HOMEOIN)D.

24 a®@3 25 AO0 €a13iEBElA3 aBO®BIENe 1 afIPOTIM DEMOOAPI®).

4 capoad. (1x4=4)
Q oM ElaING MV VEMBTIOLI * af)aN HEEUMO] 6300 |COHMOE
a*xb= ﬂ
4
(@) * smyesdlal GRHEEMI ? af)me®HoeNE ? ?2)
(b) * @Rcavomlcdlal @YEEMI af)aM al@lcUooWlHe)H:. 1)
(©)  ©a)WIGl af)LIOANT DHETEEHIGE HOTEO)D . 1

WlgBAMAGBHB)OS (ICDIDHDDHUD Dalc@IUTlaf OS] H9)D .

1 a bc
1 b caj=(@@-b)(b—-c)(c—a)
1 ¢ ab
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26.

27.

28.

29.

30.

31.

PART-IV

Answer any 3 questions from 26 to 29. Each carries 6 scores. B x6=18)

Using matrix method, solve the system of Linear equations :
3x-2y+3z=38
2x+ty—-z=1
4x -3y +2z=4

(a) Examine the continuity of the function :

3 .
-3  if x<2
fx) = , 2
X241 if x>2
(b) Differentiate cos Jx wrt x, 2)
. o dy .
c¢) Find — if 2
(c) 0 2
x2+xy+y>=100
(a) Form the differential equation representing the family of curves y = mx, where
‘m’ is arbitrary constant. 2)
(b) Find the general solution of the differential equation : “4)
dy
= =(1+x)(1+y?
i ( ) (1+y9)
%
Ifa=7+) +kand b =1 +27 +3K, then
- N
(a) Find a+banda - b. 2)
N N
(b) Evaluate:(a + b)-(a —b). 2)
N N
(¢c) Evaluate:(a + b)x(a — b). 2)
Answer any 2 questions from 30 to 32. Each carries 6 scores. 2x6=12)
. dy .
a) Find — ifx¥=y* 3
(a) i y 3)
2
(b) Ify=sin"!x, then prove that (1 — x?) - d_g/ - xd—y =0 3)
dx dx
(a) Using differentials find the appropriate value of +25.3. 3
(b) Find the maximum profit that a company can make, if the profit function is given
by p(x) =41 + 72x — 18x2. A3)
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26.

27.

28.

29.

30.

31.

PART-IV
26 m)@@3 29 Q190 €21034BEIa3 agomsrlene 3 ag)aMamIM DOMOHA ).

6 capod afloeo. (B3 x6=18)
O2ESlHaV GlG) 9alc@IUila] @I6Y al0W)IM coall® VAN EIBBINS alGland®o
GO :

3x-2y+3z=8

2x+ty—-z=1

4x -3y +2z=4

3 .
@ fx)= {x2—3 if x<2

x“+1 if x>2

af)aM aDoWaHOHF HNEIM NI a1BlCU0WIHe) . 2)
(b) cos Vx om x @RSITLOOMA0BE] AUlaDOMEH Y o 1Y) )
() x*+xy+y?=100 @G WOd3 % DHONROTND. )

(@) y = mx af)an QIBeBes (curves) dV)allafloman awlanomBauy@d ALACID Yo
0)all®a@lamd. ‘M’ af)N@ B0} Hald®) rusloauoeay (arbitrary constant) @em.  (2)

(b) % =(1+x?) (1 +y?) a0 Wla000Bau @B TVAQIGITTHNOG Oald®} aldla0000

DHOTEO)D. “4)
> A AN > A ) A
a=1+j+tkopb=1+2j+3k @p @woad
(a) §>+%, X—go@mﬂm OO, 2)
N N
(b) (a +b):-(a — b)alel®emeormm. 2)
N N
(c) (a +b)x(a — b)semeomsd. 2)

30 2)®@3 32 Q190 Ga1BEBEIEE ABOOBILNS 2 afIPOTIM DONODAPI®)b.

6 capod afl®o. 2x6=12)
(a) XY=y Gwomd % HOTROM) . A3
. ) dzy dy o
(b) y=sin"" x @@o@3 (1 —x°) - ? —xa = 0 ag)M 6@ S| H6))>. A3)
(a) 25.3 @S a@d»cRvo aflel WlanoMBaH (@AY Dalc@OUila] GHeOENSDIT ). A3
3 3 2] )

(b) px) = 41 + 72x — 18x? oM@ B0) HMUTIW)OS LIEHDTD aV)a flaflosyam
afoWaH(3 @BRYHEMEHITI BHMUMIWOS alORIQUIW] £I0RO HEIENRBIN):. A3)
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Consider the following lines :

32.
TG0t =)0
T=i = et + 5 20
(a) Find the angle between the lines. 2)
(b) Find the Shortest Distance (SD) between lines. (4)
PART-V
Answer any 2 questions from 33 to 35. Each carries 8 scores 2 x8=16)
33. (a) Construct the matrix A = [aij]2 «» Whose aj; = 2i—j. 2)
6 -2 2
(b) Express the matrix A = -2 3 4| as the sum of a symmetric and a skew
-2 -1 3
(6

symmetric matrices.

34. Consider the LPP
Maximize Z =4x +y

Subject to
x+y<50
3x +y<90
x20
y=>0
Solve this LPP graphically.
7 9 4
35. (a IfPA)= i’ P(B) = 3 and P(ANB) = i3’ then find P(A U B) and P(A/B). A3
)

(b) A random variable X has the following probability distribution.

X 0 1| 2 3 (4

PX) | 0.1 | k| 2k | 2k | k

Determine k and hence evaluate P(X < 3) and P(X > 2).

SY-57 10



33.

34.

35.

a)l GORIGOS alBlNETIBeG:.

(a) GOUBHUBANNSWIOL! BHITMBAT BHENBDIN M. 2)
(b) coaIRBINSTIRL! aBQQalle $HJOGTI GRGDELIo HEMBOIN)D. 4)
PART-V
33 m)@@3 35 a0 @21034BEIG3 aBo®Brlene 2 af)aMaMIM DOMOHA ).
8 capod afloeo. 2x8=16)
(a) A= [aij]2 « 2 A eASlBHMVI@3 a; = 2i — ] G@o@3 A Sl M2 H9)d>. ?2)
6 -2 2
b)) A =1-2 3 4| apam easSlamleom &0 flsle  eaaslaailond@)o
-2 -1 3
@)W af)QI®). 6)

Maximize Z =4x +y
Subject to
x+y<50
3x+y<90
x=0
y=>0
ag)a» LPP @)6)S a1@la0000 (D200 Dalc@ouila] @eenamrie)d:.

(@) PA) = %, P(B) = %, P(A n B) = % @RI P(A U B) @) P(A/B) @)
BOENBDTIN) . A3)

(b) X agan 0omawe caidlmilglond cniosmimilelgl allavslmnigauad @oey
alo@)aM) : 5)

X | o |1]2]3 |4
PX) | 0.1 | k| 2k |2k |k

k @pes aflel seeowl P(X < 3) ops allei@p P(X > 2) oyes alleio)p
HOETROTN) .
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