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Part — II1
MATHEMATICS (COMMERCE)

Maximum : 80 Scores

General Instructions to Candidates :
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There is a ‘Cool-off time’ of 15 minutes in addition to the writing time.

Use the ‘Cool-off time’ to get familiar with 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.

Give equations wherever necessary.

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. Consider the function f: R — R defined by f(x) = 3 — 4x
(i) Prove that f is one-one and onto. 2)

(i1)) Find the inverse of F. 1

2. Construct a 3 x 4 matrix [aij] such that aj; = 2i—j.

3. Using determinant method, find the area of the triangle with vertices (0, 3), (2, 0), (4, 5).

4.  Consider the function f defined by

{kx2 , x<2
fx) =

3, x22
(1)  What is the value of f(2) ? 1
(i1) If fis continuous at x = 2, find the value of k. 2)
. dx
5. (@ 2+a — 1)
. dx
(i) Evaluate Jx2 “ox—7 (2)
6. (i) Ifdand b are perpendicular vectors, then @ - b is . 1)
(i1)) Find the angle between the vectors /1\ — 3\ + 31A< and 3? — JA + 1/; 2)

7. Find the shortest distance between the lines T = (/i\ + JA + 1/;) + A (/1'\ + j) and

T=Qi+j+20)+u(+k)
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1 a)®@3 7 219088 ¢a1034mST3 a@E@EIEls 6 afFANATIN 2OMOo af) )@

3 capod aflos. (6 x3=18)
1.  f:R—>R®@3, f(x) =3 —4x ag)aM afoWaHM alGlNEMIEe)H:.

(i) faend-algmo, B30eM3s)ane @YHEMAN HOSEIV V). 2

(i) fead nmeaIav dene)ailslas)s. §))

2. a;=2i-j eoaemeaallwe 80) 3 x 4 a0Ele:v [a;] Mldelae)s.

3. avlgddlmad” el @alec@oudlaf (0, 3), (2,0), 4,5) agavial BlAaHUEBBOS)I

(@IERHMODNOM al0a|BOT BHeNe)a 1S186)8.

4. fag)aD aDot)aUM alGlNEMIBe))d.

{kx2 , x<2
f(x) =

3, x22
() f(2) a3 aflel agy@@oem” ? §))
(i) x=2 @3 f deElmyaITy eReMe@3, k @es allel @ane)allslen)d. )
. dx
5. (@ fszraz:i 1)
. dx
(11) 2 _6r_7 &eNB)a 1S9 2
6. (i) @ oo b ©Jo alOAYo LIoENINOW OAIGOBHBINNENGI, 4 - b= @

(i) i —3 + 31A<, 31 —} +k o)l HQAIHO)DHUB @i LSS CHO6MD DHeNe)alSIae)d. )

=G+j+aieg,
T = (2Ai + j + 21A<) + u(} + 1A<) ol cOaIBHUd eSS aBQQAlle GO B)0o

&eNB)a S0 .
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Answer any 8 questions from 8 to 17. Each carries 4 scores. 8 x4=32)

8.  Let * be a binary operation on R defined by a * b=ab? a,b € R

(i) Find2 =3 1)
(i1)) Check whether * is commutative (1)
(ii1)) Check whether * is associative 2)
. o (N3
9. (1) The principal value of cos 5 )is 1)
T T T T
@¢ ®L1 ©3 @35
. . 5 ) 3 56
(ii) Show that sin! (E) + sin”! (gj = tan™! (ﬁj 3)
10. (i) If any two rows of a determinant are same, then value of the determinant is
(1)
(i1)) Using properties of determinants prove that, 3)
x+k X X
x  x+tk x =k?(3x + k).
X X x+k
11. Consider the function f(x) = x2 — 4x + 3 on the interval [1, 3] :
(1) Find f'(x). 1)
(i1) Verify Rolle’s theorem for f(x) on the interval [1, 3]. 3)
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8 2)®@3 17 2100388 21033313 ago@@slenoe 8 af)anOTIM 2BM0 af) @)D
4 capod aflos. 8 x4=32)
8. axb=ab% a b e R agmm alwowicd R-a3 ml3g)allafldleman 80) essnimal

6300 |COaH @YEM * af)MIClO6

(1) 2 * 3 @ene)ailslend. @
(i) * soayesdlarl BRHEHMI af)aM al@lEUUS B §))
(iii) * @pcavomilcdlal @RHEEMI af)aM alGlcUooWlHe)H:. ?2)
. (A3 o
9. (i) cos ) 03 (afladavla @3 afleiosm 1)

@ ®F ©@3F @3

5 3 56
(i) sin™! (B) +sin”! (g) = tan™! (g) o) OS> 3)

10. (i) &0 algdalmadleond oee’ aIdlawd ®elymIemMelcs, @R allgdalmadlend

afleiosm’ : (0))
(i)  algdaAIMPHEOS VEMWAIDEBUB DalEWIUTlaf 3)
x+k X X
x x+k x = K2(3x + k) ag)am) 6 & 06
X X x+k

11, [1, 3] apam snaddeaieflas f(x) = x* — 4x + 3 af)aM aDoWaHB alGlVeHe)E.
(1) f'(x) dere)ailslon)s. 1
(i) [1,3] agam paddeaiel@d f{x) M coowday @lwoe KEIIEEMI af)aM aldlcuoowl-
H9)D>. 3
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12. (i) Iffisan odd function then f f(x) dx is 1

(@1 (b 0 (©a (@ 2J f(x) dx
0

/2
B cos™ dx i
(1) Prove that J—sin‘lx cosy 4 (&)
0

13. Find the area enclosed by the circle x* + y? = 4 using integration.

d
14. Consider the differential equation axz + % = x2.
(1) Find the order and degree of the given differential equation. 0}
(i) Solve the given differential equation. A3

15. Givena=3i+]+4kandb=1i—j+k

Find : (1) A x f; (2)

(i) unit vector perpendicular to both a and l_)> 1)

(ii1) area of the parallelogram with adjacent sides a and f,) 0}

16. (i) IfP(A)=0.6,P(B)=0.5and P(A UB)=0.8 3)

Find P(A n B) and P(A/B)
(i1)) IfE and F are independent events, then P(E) - P(F) is 1

(a) PEUF) (b) PEF)  (c) P(F/E)  (d) PENF)
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a
12. (1) f&0)800 afot)aH(d @R)QOM3 J f(x) dr &3 ailleiosm’ 1

a

(@ 1 (b 0 () a (@ 2f f(x) dx
0

/2

cosx dx T .
Sin"x + cosx 4 DM oS D H0)D. 3)

0

13, DBEWaHM alc@ouila), x2 + ¥ =4 af)aM YOO ol BT G06mM)d:.

d
14. ExX + % = x? o) WlaNOMBaH @3 TVAAIB o alBlWETIE9)D .

()  @mlgss AWlan0Bat @3 MLAAG OO B0BAO)0, AWlUIW)o Bl ilSland. (1)

(i) ©@aMIx88 Wlan0aBaH @3 MVAAD OO al@la0d®0 HOEM):. A3)

A A A

15. a=3i+]j+4k, B>=;—3+IA<@mﬂaﬂoeog<mg.

6)) axb &6n8JallSlan)ds. 2)
(i) a, b a)aMIAIQY LloMIAIDH)AM @FMIQ OAIHA BHeNB)a 1S198)H. @

(i11) a )0 b @)o qVoflal QIKEBBIBHIAM AVLOAOINEIBHATNOW A0 BT BH6NE)-

allslend. 1)

16. (i) P(A)=0.6,P(B)=0.5, P(A U B)=0.8 arensms;lad P(A N B) @ P(A/B) @)
&N_)allSlee) . (&)
(i) E, F gnaid gpadauflenliadawad” snaidav’ aeemeslad P(E) - P(F) @ryem. 4))

(a) PEUF) (b) P(EF)  (c) PF/E)  (d) P(ENF)
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17. A dietician wishes to mix two types of food M and N in such a way that the vitamin
contents of the mixture contain at least 9 units of vitamin A and 11 units of vitamin B.
Food M costs T 50/kg and food N costs I 70/kg. Food M contains 3 units/kg of vitamin
A and 5 units/kg of vitamin B.

Food N contains 4 units/kg of vitamin A and 2 units/kg of vitamin B.

Formulate the problem as a linear programming problem to determine the minimum

cost.

[No graph or solution required]

Answer any 5 questions from 18 to 24. Each carries 6 scores. (5 x6=30)
2 01
18. ConsiderA=| 2 1 3
1 -10
(i) Find AT 1)
(i1)) Express A as the sum of a symmetric matrix and a skew symmetric matrix. A3
(iii) Find A - AT (2)
323
19. IfA=| 2 1 -1
4 3 2
(i) Find |A] €))
(i) Find Adj A 3
(ii1)) Hence solve the equations 3x —2y +3z=2,2x+y—z=3,4x—- 3y +2z=0. ?2)
20. Find %xz for the following :
@H =y 3
(i) x=2at? y=at* 3)
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17.

18.

19.

20.

830} WQHloHM EME)MQo HMMEBSOW M, N ag)arlal &5l HLIAGIHI B3)0aTm@
9 @emilg allgalad A-)e, 11 @emig aillgalad B-@)o S15iam @oeomil@d 6o allgalomo
DENBOSN)AINMB MODaldiea|SIAM). M o) aHUMETIIM Hleen® S50 0)nl®)o,
N ag)am eauemaBIM Hleen 70 0)alw) Grem ailel. 30) &leeio M eauemores
3 @pmlg allgalad A-@p, 5 @pmilg ailgellad B-@) 26ae:ilcd, 60) @leeln
N eamem@dil@d 4 @)emlg allgalad A @)o, 2 @emig allgalad B-w) @roemsso.

Al P3l@o DENBOGNAIOMIBH aBQAI}e HJONT HalLlal HMe)ailslenond 6oy ellallwad
choJoLwo%m"cnggmom D@IOM 0)alld@l00)0.

[(1oaD)o, al@la0d0al) @RQICDLIE]]

18 2)®@8 24 10O ¢2108BSIG3 aBo@EIEN S afANODTIM DOMOo af) )@

6 capod all@o. (5 x 6=230)

2 01

A=| 2 1 3 |aidlnemlees.
1 -10

() AT @ee)ailslens.

(i) A apan 20Elaflom 80) aflansle: aoElamilondw, 80y apy avloasls’
20S1HIOBW)0 @)DHIV] af) 9)®).

(iii) A - AT @ene)ailslen)s.

323
A= 2 1 -1 |creemslcd
4 -3 2
(i) |A| @eejaislens.
(1) Adj A &eR)ailslan)d.
(iii) D® QaleoUlla] 3x -2y +3z=2,2x +y—z=3,4x -3y + 2z =0 agyam

LRI YEEBUBBE) alGla00D0 BIEM)D:.

d
axz &ene)aflSlan)d :
(i) =y

(i) x=2at? y=at

Oy

©))
2

1)
©))

2)

©)
3)

SY 51 9 P.T.O.



21. (i) Find the equation of the tangent line to the curve y? = x at the point (1, 1). 3)

(ii) Find the intervals in which the function f(x) = 2x3 — 3x? — 36x + 7 is increasing or

decreasing. 3)

22. (1) If 2Ai — JA + 1/;, 3? + JA + 21A< and /1\ + 7»3 — 31A< are coplanar, then find the value of A. 3)

(i) Provethat[2+b,b+¢,c+a]=2[a,b,<] 3)

23. Consider the linear programming problem :
Maximise : Z=10x + 4y

Subjectto: 2x+y>6

3x+4y <12

x>20,y=>0
(i) Draw the feasible region. “4)
(i) Hence solve the given linear programming problem. 2)

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

X 0 1 2 3 4

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

(1) Find the value of k. 2)

(i1)) Using the value of k, find mean and variance of the random variable X. “4)
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21. (i) y* = x ag)am Sdalload (1, 1) agam milmjaileoel H@S)0I0WIOS TLACI Yo
D) NS156). (&)
(i) fx) = 2x3 — 3x% — 36x + 7 ag)aM afoWaHm@, MBIV, WlGIalocu0

@YD) DWBABOAULNDHUB DHeNB) 1S106)). A3

22. (1) 2? — JA + 1A<, 3Ai + j + 21A<, ? + 73 — 31A< o)Al EH0CeJMOA @RYWITS, A WS allel

&N_)alSlBe) . A3

(i) [a+ _b>, b+ ¢, ¢+a]=2]a, l_;, ¢ apam omeloen)s. 3)

23. 21165 6305)emIGleman elmlead er1oWoalow) (0190 alBlWEMIE9D :
2x+y>6
3x+4y<12
x20,y20 ap)amlaien@ @RSIuOomadsas
Z=10x + 4y 201010020V 6)210Q))d.
(1) adlnilnilud Gleflad alo). “4)
(i) @) Dalcworily @aiges elmled EnloWodlo) EIYOIIM  al@la0d0o

OGN, 2)

24, X agyam 0oadawo caidlmiglond calomimnileild adlavisleniauad o naies emanldleaam; :

X [o]1[2]37]4
PX) | k | 2k | 2k | 2k | k

(1) k ops aflel seme)allslen)s. 2)
(i) k-@s aflel Palcwodfla), X agan 0omwo coidlmigdond woondlw)o,

GBIV HeNe)ailSle)d. )
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