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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2023

Part — 111
MATHEMATICS (COMMERCE) Time : 2% Hours
Maximum : 80 scores Cool-off time : 15 Minutes

\

General Instructions to Candidates :
e Thereisa ‘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. (6 x3=18)

1. Letf:R — R be a function defined by f(x) = 4x — 1. Prove that f(x) is a one-one

function. Also find inverse of the function f(x).

) ) 2 5 0 3
2. Find Xand Yif X+Y = and X-Y = )
7 0 3 0

. .12 4 2x 4
3. Find the value of x if = .
5 1 6 «x

loc2
5

2

<2. )
1S continuous at x = 2.

4. Find the value of k so that the function f(x) = { )
x>

2

5. () j%wz .

1-sin x

(i) Fmdj dx

COS2 X

6. (i) If/ m,n are direction cosines of a vector then /> + m? + n’ =
(@ O (b) -1
() 1 (d 2

N N N
(i) Find a unit vector in the direction of sum of the vector a =21 +3j — 5k and

N

_ AN A
b=3i -2 +k.

7. Show that the lines :

x+l y-2 z-5 x+3 y-1_ z-
-1 2 57 -3 1

are coplanar.
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1 @@ 7 190 ¢a1siElad ago@Hilee 6 ofINODIN DOMOOHA®):.
3 cmpod aflow. (6x3=18)
1. f:R— R af)an aneBauom f(x) = 4x — 1 ag)am MBQaflafldlenmm. f(x) 80} e

QM aNEBauM @AM oOEIWBND. H)S® f(X) )M  aneBauO0d
NABEAUBIV aNEBaH A8 B3>618)a (15160 6. 3)

25 0 3
2. X+Y= {7 O} X-Y~= {3 O} @RYOMBIG3 OASkH X, Y af)arilal derelallslond.  (3)

2 4
5 1

2x 4
6 x

@RYWO@3 X O Afle] »eNe)allSlee)d. 3)

2
4. f(x)= {kx , ¥s2 af)aM aN6BaHA3 X = 2 @3 BHENEIMYAINY @ReeMesI@d k wyes aflel

5 x>2
306N >. 3)
. 1
5. ) j ~ o= . 1)
(i) j 1 Sizn * dx @oamye. Q)
COS X

6. (1) [ m,napadlal 80} OAUNMSTOR WDOBHHB OO TVMBBIEM. af)&Hcs

P+m?+n%= . 1))
(@ O (b) -1
() 1 (d 2

AN N N _ AN N N
(i) a=21i +3j-5k,b=31-2j+k
ol HAUNSO)BBOS @R HGHAN eaIdSAlend dluoalenss Mg’
OUBSA B6e1R)a N1S186)6. )

x+1 y-2 z-5 x+3 y-1 z-5
-1 2 57 -3 1 5
af)aT QIOB:UB GO @EIGITIENSBAIWIEMAN OS] W E6)d:. 3)
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Answer any 8 questions from 8 to 17. Each carries 4 scores. (8 x4=232)

8. (1) Which among the following is correct if a relation is an equivalence relation ?
(a) reflexive and symmetric but not transitive
(b) reflexive and transitive but not symmetric
(¢) symmetric and transitive but not reflexive
(d) reflexive, symmetric and transitive

(i) R ={(x, y): yisdivisible by x} is a relation defined on A = {2, 4, 6, 8}. Show

that R is reflexive and transitive but not symmetric.

. . -1
9. (i) Write the value of cos™! [7} .

(i) tanlx+tanly=

2 7 1
(iii) Showthattan! — +tan"! — =tan!—.
11 24 2

10. (1) If Aissquare matrix of order n x n, k is a scalar | kA | =

(i1)) Using determinants show that the points (2, 4), (3, 3), (1, 5) are collinear.

11. Find dy in the following :
dx
(i) y=sec (tan (x*))

(i) x=a(® —sin0)

y=a(l +cos 0)

12.  Find the intervals in which the function f(x) = 2x* — 8x + 7 is strictly increasing and

strictly decreasing.
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8 m@ad 17 Ao ca3imSEIa aBE®BIENe 8 af)IROTIM POMOOAY)®)d:.

4 capod aflo. 8 x4=32)

8. (1) & oleelarad DRaIIBay’  oletlauad @1 @3 @06y

®aTIBlEMAIDIG3 VOBIWIW DBTHO af® ?
(@)  dlagglane floaESleacem af)anoasd sommilglal @re)
(b)  dlagglane soadaiiglanaosm ag)amoad allonSles @oe)
(©  oaElde Somdavlglanmosm ag)anamd dlageplai @oe)
(d) dlagglane floaElene somaviglanacsm.
(i) R={(x,y):y 0@ X 63N MGU0aHo aOBIEN} a)an® A = {2, 4, 6, 8}
apam  oavdlad  dldglailleasals @0y dlcelaumosm. R dlagdlaip,

somdaiiglale @resmaNe MlzaE]d: @ROLIAM0 HO@SIWE) .

9. (i) cos! [_71} o allel ag)e1m)d:.
(i) tan'x+tanly=

2 7 1 -
(iii) tan’! o +tan! % =tan*15«3T@6)6m<m OO B9 M.

10. (1) A s0)nxnaodauwad 988 onsSlaa @Reemeldd | KA | =
(i)  algddlmainflond AVaodWeET™ISS (2, 4), (3, 3), (1, 5) agya7il nil3)enud sco

cOEUWILI6EMAN HASI W H9)H:.

11. o6y @mﬂaﬂmgm@ﬂm&% M

(i) y=sec (tan (x?))
(i) x=a(®—sin0)
y=a(l +cos 0)

12, f(x) = 2x? - 8x + 7 ag)am anedauad lasslel snadilmilens @rolges saddaalg)o.
el avl@lavlen @ igas snaddaaigfo &oem)d.

(1)

)

(1)

(1)
2)

(1)

)

2)

2)

4)

SY-555 5 P.T.O.



13.

14.

15.

16.

17.

18.

19.

COS4 X

dx 4
sin? x + cos* x

Evaluate :

O Cmm—— 0[S

Find the area enclosed by the circle x> + y? = 4, using definite integral. 4)

N N

N
The position vectors of the vertices A, B, C of triangle ABC are 21 —j + k,

N N N

AN AN AN
i —3)]—-5k,31i —4j —4k respectively. Prove the triangle is right angled triangle. (4)

Find the shortest distance between the lines : 4)
AN AN AN AN AN AN
r=021i-j-k)+M2i +j +2k)

A A A A A A
r=( +2j+k)y+tuti -j+k)

12 cards are numbered 1 to 12 and placed in a box. One card is drawn randomly and it

is known to be more than 5. What is the probability that it is an even number ? 4)
Answer any S questions from 18 to 24. Each carries 6 scores. (5 x6=30)
(1) Construct the matrix A = [a;] of order 3 x 3 such that 3y = 2i—]. 2)
(i) Express A as the sum of a symmetric and a skew symmetric matrices. 4)
Solve the following system of linear equations using matrix method : (6)

x+2y-4z=3

2x-y—-z=3

x+ty—-2z=3
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13.

14.

15.

16.

17.

18.

19.

COS4 X

sin? x + cos* x

dx &g afler 506m)d. 4)

O 2|

OWanmlg NBWENSB Ma00WETINS X2 + y2 = 4 af)IM AUYCHOHO G alda]sal

BN C))

@lea06mo ABC @il@d A, B, C af)a7il 13l@auamns)os e1a1domlauad 601550)30d

N N VASEVAN N N N N N
OO 21 —j +k, 1 —=3] -5k,31 -4 ) —4k agarlaioem.

(@I1GB306Mo 630) AF(@] GH6MAIOEMAT OSB3 “)

N N N N N N
r=Q2i-j-k)+M2i +j +2k)
N N N N N N

r=(1 +2j+k)+wi—-j+k)

a1l @ENE) AOBBSFSVID ! CaudB5IY WITLABIV dene)a lSlee)d. “4)

830) GNIIZ@ 1 M®@3 12 aloo MMIOES 12 H0GAIdS)NE. cenIo@@d afllan)o
00BNV 2SI B0} BHIBUIE! MMUAB 5 @ BH)SIMEIOEMAT @RAIWIE AR @3

@R® B0} ENOSF TMVo6Y BIRYBGHIMBE TVoERIAILD® af)(@WIET ? “)

18 2)®08 24 Q160 a3 aBO®BIEN S af)IFROTIM DOMOOAN)®)D.
6 capod aflo. (5x6=230)

(1) ay; = 21 — ) cepyigss A = [2;] e B0BWA 3 x 3 @R oaElg; Mldozlend.  (2)
(i) A apan eaglglom avlonEla oaslgloidpe qppailoasls aaslgloadwle
@) DHWI] af) 91D, “)

0aElE; OACEMW alcoUflaj @0y @®aldleman elrled aVANIBEBSOS
lguo AlB@RLOVEMo 2 lQYd>. : (6)
x+2y—-4z=3
2x-y—-z=3
x+ty—-2z=3
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2
If y = (x> — 1), show that dy :d_y+2_y 4)

20. (@ —
M dx? dx x-1
(i) Find the point at which the slope of the tangent to the curve y = x* — x is 5. 2)
21. (1) Find the order and degree of the differential equation :
2
2 3
222 -(2)-
dx? dx dx
(i) Find the Integrating Factor of the linear differential equation :
xdy—(2x*+y)dx=0
Hence find general solution of this equation. 4)
AN AN AN _ AN AN AN
22. (1) Findthe projection of the vector a =1 +2j + k onthevector b =21 +3j +2k. (2)
AN AN AN
(1)) Find area of the triangle whose adjacent sides are a = 1 + 2] + k and
—_ N A A
b=2i +3j +2k. 4)
23.  Constder the following LPP : (6)
Maximize
Z=4x+5y

subject to the constraints
2x+3y<6
2x+y<4

x>20,y>0

Draw the feasible region of LPP and find the solution.
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20.

21.

22.

23.

(i)

(i)

(i)

(i)

(i)

(i)

d2y dy 2y .
— + —— @RYOHEMAN HOSE VL) >

=e"(x*> -1 WM —=2- =
y=ex —1)en 2 de xl

y = X2 — X o) &B0f0el 80) H®OS)AUCWNS CIWOal 5 @M a)BI@3 @R

BISINUO HSANGAIIB®H)N HAQ[eel i) afg@® ?

®06¢ @MElENIM Wla00MBat}i@3 AVAIIBHIODBIOMG 3030} W™

)9} |

(2 () {2

xdy — (2% + y) dx = 0 apam elalod Afan0mBaui@d VAN OBO3

SDABEUNGIAB aN0BSO HMN) .

@R®)a1CWIUTa] DD AVAAIIDIBIBIANF EMOGE H@OAVILINAUB HOGTN)D>.

N N N _ N N N
a=1712j] +k appam ouasdlm b =21 +3j + 2k af)am auSAIM)

2)DSET3 DSBS 6 (A IIRBaH A HIEM)B>.

N N N N N N
a=1+2j+k,b=21i+3] +2k oaf)l 0ae} a0sH50)H08 30)

2

((zsﬂcsoe)osm(om%)c@ @6NB)]  QIUDEIBBIWIMI ((zsﬂcsoe)osmmoﬂe)c@ Qﬂo;g]@smo

BTN .

@oay @aTdleeam LPP aidlweilon)d :

Maximize
Z =4x + 5y
Subject to the constraints
2x+3y<6
2x+y<4
x>20,y>0

afladleniid dledlod aies] LPP @165 a1@land®oe ¢3:06mM)d.
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24. A random variable X has the following probability distribution :

X 1 2 3 4 5

PX) | k [ 1|1
4 | 8 | 16 | 16

(1)  Find the value of k.
(i) Find mean of random variable X.

(ii1) Find variance of X.

SY-555 10
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24, X  af)an  0208Wo

caldlomiglond  cnlomisnileid

6 3IS)OTN @ BN :
X 1 2 3 4 5
POO [ k| Lo L]
4 8 16 16

(1) kaes aflel @06m)d».

(i) 0omdwo caidlomilglond X ool @:06m)d:.

(iii) 0omawoe caidlmiglond X eaIGlABIV @06 d:.
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