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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2022

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

~

General Instructions to Candidates :
e 15 minutes is given as ‘Cool-off time’.
e Use the ‘Cool-off time’ to read the 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 Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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PART -1

A. Answer any five questions from 1 to 9. Each carries 1 score. B x1=5)
1. f:x— yisontoifRange of f=

(@) x (b) y

() R (d N

2. tan~lx + cot lx =

(a) g (b) }
(o 1 (d 0
;]

3. =
3 2 —
@ 5 (b) 4
() 3 (d)

4. f(xx) = sin x is increasing on which of the following intervals ?
(@ (0,7 (b) (0, n/2)
() (2, m) d (m2m)
5. The area of the region bounded by the curve y = cos x between x = 0 and x = /2 is

(a) %sq. units (b) 2 sq. units

(¢) 1sq.units (d) %sq. units

2
6.  The order of the differential equation (%) +(%j —sin” y=01is

() 1 (b) 2
(© 3 (d 4

7. If a and b areparallel then @ x b =

-5 y+4 z-6

8. Find the vector equation of the line al - 5
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PART -1
A, 1 @@ 9 Q190 @2103§BSEI3 aBo@BILNe S af)INOTIM DODOHAYL®)D.

1 ¢mpod all@o. (5x1=5)
I f:x—>yagano® 8306ns) GRr@oas f a3 cosami =

(@ x (b) 'y

(c) R (d N

2. tan~lx + cot lx =

(a) g (b) }
(o 1 (d 0
;]

3. =
3 2 —
(@ 5 (b) 4
() 3 (d 1

4. f(x) = sin x ®20% a10@)IM aB® HABAOAIL{LI106M OB (HITUIE @Ry )M ?
(@ (0,7 (b) (0, n72)
© (2, m) (d) (m 2m)

5. x=0,x =12 ag)anlaiae)e, y = €S X af)aM AlGHOWIM)o DSOILNSs al0a|s0l

(a) %sq. units (b) 2 sq. units

(¢) 1sq. units (d) %sq. units

2
6. [QJ +(%j—sin2 y=0 ag)am AWlan00day@3 ALACISOBI6E B0BWAE

dx
(@ 1 (b) 2
() 3 (d 4

7. 2, b agamlal UANEAIWIE3 @ X b =

x=5 y+4 z-6
3 7 2

af)aM AIOW)OS HAIGB TVAQIID Jo BB 1S1Ee).
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9. If A and B are two independent events with P(A) = %, P(B) = %, then P(A N B) =

3 3
a) — b) =
(a) Y (b) s
1 1
c) — d -
(c) s (d) 3
B. Answer all questions from 10 to 13. Each carries 1 score. @4x1=4)
10. cos™! 1.
2
s s
a) — b) —
(a) 5 (b) 3
T s
c) — d —
(c) 1 (d) 0
11. Let A be a square matrix of order 2, then [3A| =
(@) 3A] (b) 4[A]
(c) 2[A] (d)  9IA]
d
12. —(logx)=
dx( gx)
(a) logx (b) ¢*
© = @ loge*

X

13. The direction cosines of the plane x + y+z =1 1s

@ 1,1,1 (b)

1
(c) ' (d)

1
2

2

1
2
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9. A, B agamial eene’ padleniadawad enaladisae P(A) = %, P(B) = % Do @RI
P(ANB)=
3 3
= b >
(a) Y (b) s
(c) — (d) 1
5 3

B. 10 2)®@3 13 0160 af)Lld ¢aldBi5Brdan)o 2OMO0A9)®d. 1 capod allmo.

@4x1=4)
10. cos! % =
i i
(a) E (b) E
i
(c) = (d) 5

11, A ag)an® 830800A8 2 GrRy© 60) WA 6ASlg @RWIE3 [3A| =
(@)  3A] (b) 4[A]
(c) 2[A] (d)  9A]

12. % (logx) =
(@) logx (b) ¢

© @ loge"

X

13, x+y+z=1 ) @LIOTIHG WROSHUE HHIOHOHTLABAY’

@ L1,1 (b)

1 11
(c) 595,5 (d)
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14.

15.

16.

17.

18.

19.

20.

21.

22.

PART - 1I

Answer any two questions from 14 to 17. Each carries 2 scores.

4 3 y z
If = , then find the values of x, y, z.
x 5 1 5

Find the equation of tangent to the curve y = x? at (1, 2).

Consider the function :
f(ox) = e
(1) find f'(x)
(i1)) show that f(x) is increasing on R

Solve the differential equation :

g_ler2
dx  1+x?

Answer any two questions from 18 to 20. Each carries 2 scores.

dzy

If y=x?+3x+2 find y

Solve ﬂ+zy:x.
X

Find the distance of the point (2, 5, —3) from the plane 6x — 3y + 2z = 4.

PART - 111

Answer any three questions from 21 to 24. Each carries 3 scores.
Let f: R > R defined by f(x) = 4x + 3. Show that f is one-one and onto.

8 0 21
Let A = B=

301 32
() FindA+B

(i) Find 2A
(i) Find A’

SY-51 6
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14.

15.

16.

17.

18.

19.

20.

21.

22.

PART - 11
14 2ay@@3 17 190 2103488 ago®@sslene 2 af)gNOmm 2oMOOAY)®)d:.

2 capod afl®e. 2x2=4)
4 3| |y z
51711 s BRHYWIMB X, ¥, Z af)aVIAUW)OS Qe 3:06M)d:.
x

(1, 2) apam nllB)all@d y = x*  af)In QIBODIOM H®OSIAIOWINS AVAAIOD o
&NB)a 1106

f(x) = €2* af)aM aDoUIaUMB alBWEM D).

(1) f'(x) ®ene)ailslee)d. 1
(i) R-@B f(x) eB@lailesns Gyeeman oS, §))
dy 1+y?

o i o) WlaDOMBaH @3 TVAQIIDOTIONF alBla0000 HIEM)dD.

18 2)®@8 20 160 @2108yMSG8 ago®BsIENe 2 af)ANATIM 2ODMOOAY®)>.

2 capod alloo. 2x2=4)
d’y

y =x?+3x + 2 @ry@omd 2 61180 15109) .

dy 2
al@lan00®o HIM)dH —+—y=X.
dx x

6x — 3y + 2z = 4 ag)an @eiesl@d mlano (2, 5, —3) ag)an mila3)ailcelan)ss Grd:elo
&6n8)a 1Sl

PART - 111
21 m)@@3 24 Q100 €2103§@BSEIG3 aBo®Blene 3 af)INOTIM D2OMOOAY) ).

3 capod afloo. B3x3=9)
f: R = R @B f(x) = 4x + 3 agyan MBuailafl@lasmm,. f alend-aiend, 8oends) Gryeeman’
OS5 .

[ o

(1) A+ B ®g)ailslen)d. @
(1) 2A &eng)ailSlend.. @
(iii) A’ ®me)ailslee)w. (1)
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23.

24.

25.

26.

27.

28.

29.

30.

Let a=i—j, b=i+]
(i) Find a.b (1)
(i)  Find the projection of a on b. 2)

A Random Variable X has the following probability distribution :

X 0 1 2

P(x) k 2k 3k
(1)  Find the value of k 2)
(i) Find P(x <2) (§))
Answer any two questions from 25 to 27. Each carries 3 scores. 2x3=6)
Let * be a binary operation on N given by a * b = ab.
(i) Find5*7 (§))
(i) Is * commutative ? 1
(ii1) Find the identity element of * in N. 0}

-1 , :
Find the inverse of the matrix A = {2 3 } using elementary transformations.

Two balls are drawn at random without replacement (one after the other) from a box
containing 10 black and 8 red balls. Find the probability that first ball is black and
second is red.

PART -1V
Answer any three questions from 28 to 31. Each carries 4 scores. B x4=12)
(i) tan'x+tanly= . 6))
. 41 42, 43
(i1)) Show that tan~' —+tan' —=tan " —. A3
2 11 4

Find the value of k so that :

2 o
f(x) = ko, i x<2 is continuous at x = 2.
3, ifx>2

Find the intervals in which f(x) = 2x2 — 3x is
(1) increasing 2)
(i) decreasing 2)
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23.

24.

25.

26.

27.

28.

29.

30.

a:f—j, b:i+]' @RI
(i)  a.baemeislene. @

(i) a Q@3 mlanye b ONCLIHNSS ) I10RBHD HeNR)allSlen)d. 2

X  a)am  00adaWo (smco’lm)e;mg’lmg (S(pJOGT)_IGT)_ﬂEﬂg] aukcrg%m(ggosmﬁ 21)Q16S

OBHOS)HN)IN

X 0 1 2

P(x) k 2k 3k
(1)  k wes allel @aelailslend. 2)
(1) P(x <2) @eng)ailslen)d. 1

25 m®@8 27 Q190  ¢a1ByEBSEIE agomBslene 2 ag)dROIIM 2OMOHAH;®)D:.

3 capod afloo. 2x3=06)
* af)am ©6MIMA] B32a|c0aua8 N @3 a * b = ab agyam @aricleeam.

(1) 5*7 @»ee)allslon)s. 1)
(i) * somesglar@resmo ? 1))
(iii) N-@3 * 68 Oag)awadldl ag)L1OAF BH06M)>. 1)

-1

5 3} a)M NSl

af)e1oagol (SMBAVENIBEAHMBIV Dalcworfla] A = {

EDMCAUSAV 36eNE)aNS1H6)0.

10 &0 )0 8 aljalajio aldHUB OB B0} HalISIVIGE MlaN)o 2 alm)d03 @dBlaflSoo®
(BMIM) a0CH BAMOW]) a))S)HN)AN). BRYBIODAD ldD HOJajlo OMEIACOND®
21)Qla]jo @RYBIM)BH TVOWI® HeNB)a1S]He)D.

PART -1V
28 my@@3 31 a0 €2103§@BSEIG3 aBo®BleNe 3 af)INOTIM D2OMOOAY) ).
4 capod afloo. (B x4=12)
(i) tan'x+tanly= . 6))
(i) tan’! % + tan~! %= tan‘I% AN OO H6) . 3)

3, ifx>2
af)aM aNoWaHM X = 2 @3 HNEIMHNAITY @BRYEEMERI@3 k @16s allel dane)allSles)w.

2 .
) = {kx , ifx<2

f(x) = 2x% — 3x aBO®06056 gnaddalensglensm’
(i)  enaESlnVlens @RY@IAM@® ?2)
(il)  AWl@lmilens @R )MGY

a)aM H618) allSlan)d ?2)
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31.

32.

33.

34.

35.

36.

Find the shortest distance between the lines :
T=1+]+A(2i—]+k)
F=2i+]-k+p(3i-5j+2k)

Answer any one question from 32 to 33. Each carries 4 scores.
Prove that :

xX+y y+z z+x
z X y [=0
1 1 1

A fair coin is tossed 5 times. Find the probability of
(1)  Exactly 4 heads.
(i) Atleast 4 heads.

PART -V
Answer any two questions from 34 to 36. Each carries 6 scores.
Consider the following system of equations

x—ytz=4
2x+y-3z=0
xty+z=2

(1)  Express the system of equations in the form AX = B.
(ii)) Find A7l
(ii1) Solve the system of equations using matrix method.

tan_lx

dx .

(1) Evaluate Ie 3

1+x

(i) Integrate x sin x with respect to x.
1

(iii) Evaluate j fx
X +1

dx.

Solve the L.P.P. graphically
Maximise Z=3x+2y
Subjectto  x+2y<10

3x+ty<l15
x,y>0

SY-51 10
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31.

32.

33.

34.

35.

36.

T=1+]+A(2i—]+k)
t=2i+j-k+p(3i—5j+2k)
o)l QIR0 ®22leNSs aBYQIle HI0EOID BRDHLIo BB 15109 .

32 )@@8 33 Q190 a103yBEle8 aBE®BILle BOCANTTIM DOMNODAYI®)b.
4 capod. (1x4=4)
X+y y+z z+x
z x y |=0 apam ooms&lon)o.
1 1 1

80] MIMWo 5 @AM  GSOAV  §alQaM). @Y  al0W)AN  TLIWDHUB
&6n8)a 1Sl

(1) SO 4 OaOWIBHUB B1G)H. 2)
(i1) 4 ©a0W)HUB af)Brlel)o H1G). 2
PART -V
34 2)®@3 36 Q100 Ga1BEBSEIG aBO@BILe 2 af)FROTIM DOMOOAYI®)c:.
6 capod afl®o. 2x6=12)
@I RHIS) NG HHNAM TVAAUIBYEIBUD alBlNEMI BB
x—-ytz=4
2x+y-3z=0
xty+z=2
(1)  avaademes AX = B ag)an 0)alG0I@3 af)9)®)d:. 1
(i) Al @me)alllee)w. (©))
(iii) eaElg AT DalcWIUTla] TVANIGIEBBIOS alGla0dB0 HOEN)D. 2)
tan "Ly
(1) J 5 dx &eng)ailSlee)a. 2)
I+x
(i) X sin x OM x @RYWIOABH NWBAENQ B 1Y) 2)
1
(iii) j fx dr o) Sa9)0, Q)
+

L.P.P. 1000 ®alc@ouila] al@ladd®o &-06mM)d:.
Maximise Z=3x+2y
Subjectto  x+2y<10
Ix+y<I15
x,y>0
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