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Second Year — JUNE 2017 Time : 2V Hours
SAY/IMPROVEMENT Cool-off time : 15 Minutes
Part — 111
MATHEMATICS (COMMERCE)
Maximum : 80 Scores
/General Instructions to Candidates : \

e There is a ‘cool-off time’ of 15 minutes in addition to the writing time of 2% hrs.

e You are not allowed to write your answers nor to discuss anything with others
during the ‘cool-off time’.

e Use the ‘cool-off time’ to get familiar with questions and to plan your answers.
e Read questions carefully before answering.
e All questions are compulsory and only internal choice is allowed.

e When you select a question, all the sub-questions must be answered from the same
question itself.

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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(i)

(iii)

(i)

(1)

(i)

(iii)

(i)

The condition for a function f from x — y is an onto function,

(a) range of f=co-domain of f

(b) range of f=domain of f

(c) range of f# domain of f

(d) range of f# co-domain of f (Score :

Iff:R — Rand g: R — R are defined by f(x) = x + 1 and g(x) = x2. Find fog and

gof. (Scores :
Let f: R — R be a function defined by f(x) = 3x + 2, show that f is a bijective
function. (Scores :

The principal value of cot™! (\/3) is

T T
(a) 3 (b) 7

(©) % (d) % (Score :
Solve : tan~! 2x + tan~! 3x :% (Scores :

If A is a matrix of order 5 x 4 and B is a matrix of order 4 x 7, then the matrix AB
has order

(a) 4x4 (b) 5x7
(c) 7x5 (d 5x4 (Score :
[ . 3 - 0 [
IfA = 1 2 and B = 1 2 then find (A + 2B) (Scores :
. . -2 1
Find A=, if A= ’ 3 (Scores :
: [ 1 3 } , :
The matrix ) ¢ |isa matrix.
(a) Symmetric (b) Skew-symmetric
(c) Singular (d) Non-singular (Score :
x+y+2z X y
Prove that z ytz+2x y =2(x+y+z)? (Scores :
z X z+x+2y
2

2)

2)

)

3)

)

2)

2)

1)

3)



L. (i) x @ aflanp y CRIISs 80) afoWaHd f B06MIS) aNoUIeH(B G@RYGIINTIMBS
mleniawm
(a) range of f= co-domain of f
(b) range of f= domain of f
(c) range of f# domain of f
(d) range of f# co-domain of f (eapod : 1)
(ii)) f:R — R, g:R — R agarlal madgjailajlgiesaiosm f{x) = x + 1, g(x) = x?
a)®1@3 fog W)o gof Do BH06M)B>. (capodav’: 2)
(iii) f:R — R ag)m atoiattad M1AQ)allafldlecmym@ f(x) = 3x + 2 agyanosm. f 80}
OONIRGIOT aNoWeUMOIOIMAT OS]V 99)D. (copodav’: 2)

2. () cot!(/3) 00 (aNlBalaj@d aloelnaIosm’

n T
(@) 3 (b) 5
n T

(c) 6 (d) 1 (eapod : 1)

(i) tan!2x+tan! 3x= % af) M@ TBRLOVEMo B1a Q). (capoday’: 3)

3. () Aapmm® 5 x4 808wolenss 630) 20Slgo B ag) @ 4 x 7 808awdlenss 6o)

20(S1HTV)A6MBI@ AB ag)an 20ESlaalong 8308aA@

(a) 4x4 (b) 5x7
(c) 7x5 (d 5x4 (eapod : 1)
.. -2 3 -1 0
i) A'=| ;1 5 [,B=| | , | cpmlai@oesmesl@d (A +2B)" &ensjailslond.
(capodav’: 2)
2 1
(iii) A =[ ) 3 } B8 A~ Beng)a NS1ae) . (capodav’: 2)
i 1 3 . v . v o
4. () [ 6 J af)an AI(SIHAV B30) DO(SIHAV @RyeM.
(a) avlom@Eley (b) audy -avlonSlse
(c) aUlomeld (d) emoemd-avloneld (eavod : 1)
} 3 1
x+ty+2z X y
(ii) z y+z+2x y =2(x +y *+2)? ag)am) OS5
z X z+x+2y

(capodav’: 3)
7053 3 P.T.O.
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(1)

(ii)

(i)

(ii)

(i)

(1)
(iii)

sin 80°  —cos 80°] .

The value of sin 10° cos 10° | 18

(@ 0 (b) 1

(c) -1 (d) None of these (Score :

Using matrix method, solve the system of equations

2x+3y+3z=5

x—2y+z=-4

3x—-y—-2z=3 (Scores :

Examine the continuity of the function (Score :

f(x)ZXJr5 , xe R, x #-5

Find the points of di tinuity of the functi CH6ctS S :
ind the points of discontinuity of the function "3~ (Scores :

2x+1 dy
Ify=e>*7'8* find dx (Scores :
d2
If x = at?, y = 2at, find o (Scores :

dxz

Verify the mean value theorem for the function f(x) = x(x — 2), x € [1, 3]. (Scores :

If a manufacturer’s total cost function is c(x) = 1500 + 30x + x2, then

(1)
(1)
(iii)

(1)

(i)

Find the cost function when x = 5 units. (Score :

Find the marginal cost function. (Score :

Find the marginal cost when x = 20 units. (Scores :
OR

The function f(x) = x? in (— o0, 0) is :
(a) increasing
(b) decreasing

(c) neither increasing nor decreasing

(d) constant (Score :

Find the equations of tangent and normal to the given curve y = x3 at (1, 1).

(Scores :

4)

2)

2)

3)

3)

3)
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sin 80°  —cos 80°

M) sin 10° cos 10° | @° ofler_____ @wem.
(@ 0 (b) 1
(c) -1 (d) enale@oOMAE] (eapod : 1)
(il) 29ElBHIV A DalcoUilaf
2x+3y+3z=5
x-2ytz=-4
3x-y—-2z=3
ag)avlal MIBELOEMo )2 1Qd>. (copodav’: 4)
(1) fx) =L +5°%€ R, x #—35 af)am aDoat®)@ :enElmYaigl a1@lcwdouslke)s.
(eapod : 1)
. X*+6x+8 . . .
(i1) 2 _5¢ 1609 afoWaH3 AWITVGHEIMRIV @YD) afLJO CaloAB)DHB)o
D612 1S106)d>. (capodav’: 2)
(i) y=e*"logx graemslcs dy H6N2)a1S100H> (capodav’: 2)
y @) dx 3 3. a :
&y
(ii) x=at’, y = 2at a)anlaIoeeme@s 2 @Tepelslens. (capoday’: 3)
(ii)) f(x) = x(x — 2), x € [1, 3] ag)aD afoaHM Al Q0L GO0 EPMIVEIB)-
MYEENEO )M al@lCUOUSIBe)d. (capodav’: 3)
830} DEJOBHOMG ESOFB3 EHIAY aNoWaH™ c(x) = 1500 + 30x + x? ag) @3
(i) x=35 Mg GRY?EMIINSBB CHITY aNoNaHB HOGTN). (eapod : 1)
(i) 2082M@3 CHITY aNoWaUMB BD6NE)aIS]H6)d. (eapod : 1)
(iii) x =20 @)emIQ @B IEMINHS N0BHI M@ CHOAY BBl fISlan)d.  (capodav': 2)
@ROLIE@3
(i) f(x) = x% a)M aDoWaUB (—w©, 0) ag)am sn3dea1e@d @1RY6M.
(a) eMB@laflowy
(b)  awl@lavlowy
(©) enmdlaicemno awl@lavlesno @og)
(d) audleauosy (eapod : 1)
(i) @amdenm y = x* apan alooien (1, 1) apan mimelenss a®os)ole-
WHSW)o EMIBALNHFW)o AMVAAIIDEEBUB D68 1S199)B>. (capodav’: 3)
5 P.T.O.
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11.

12.
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1
(1) I @dxis .

(a) ﬁm (b) 2A[x+c
© Ax+ec (d) log|x|+c

(ii) Evaluate I sin3x dx

(ii1) Evaluate J- x log x dx

OR
@ Jerde=__
(@ e (b) e+l
(c) e-1 d o0

(i) Show that j cos’ x dng

0

1
(ifi) Evaluate [x e*dr

0

Consider the curves y = x and y? = 8x

(1) Find the x co-ordinates of points of intersection of the given two curves.

(i) Find the area of the region enclosed by the given two curves.

d
Consider the differential equation x Exx +y=xlogx

(1)  Write the differential equation in linear form.
(i) Find the integrating factor of the differential equation.

(ii1)) Hence solve the differential equation.
(1) LetA(l,2,4)and B(2,-1, 3) be two points
(a) Find AB
(b) Find a unit vector in the direction of AB.
(i) Provethat@-(b +¢)x(8+b +¢T)=0

6

(Score :

(Scores :

(Scores :

(Score :

(Scores :

(Scores :

(Score :

(Scores :

(Score :
(Score :

(Scores :

(Score :

(Scores :

(Scores :

1)
2)

2)

1)

2)

2)

1)
3)

2)
3)
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9. (i) j%dxz @y,

1
@ 5t (b)
(€ Ax+c (d)

(ii) j sin’ x dx @6m8)alSlee)d.

(iii) j x log x dx @ene)alSlen)e.

@ROLIBG3
(1) j[ex dx =
(@) e (b)
() e-1 (d)

n/2
(ii) j cos” x dx :g OGN .
0

1
(111) jx e’ dx @»ene)ailsla)d.
0

2\/)_c+c

log|x|+c¢

e+1

10.  y=x%,y? = 8x af)a7il @6NE QI alBlNEM96)d.

(eapod : 1)
(capodav’: 2)
(capodav’: 2)

()  @mlaleean OME AIBGEBSOSWIo MVona MAMANO X TVl TVoaIMHU3

BeNe)aflS1on)d. (eapod : 1)
(i) (I® 0. Alangle @Al 21)90algl5ENed dlElem aloa|sal
B618)a 151060 . (capodav’: 3)
dy
1L x g ty=xlogx afan aflanom@au@d LRG0 alBlNeM 9.
(i) 0D WlanOMBat @3 CLACIIBIODTD ENTIVA O I ag)I®)B>. (eapod : 1)
(i)  AWlan0MBaH @3 VAN IOTIOG EDBEWFloU) aNIBHSB BeNe)allSlHe)d:.
(eapod : 1)
(1))  AWlanOBaH @3 ALAAIID o MIBBLIVEMO 121D (capodav’: 2)
12. (1) A(L,2,4),B(2,-1, 3) agyaril 0sne’ enl 310003 alGlnemlee)a:.
(a) AB &6nB)allSlee)d. (eapod : 1)
(b) AB oS Glvaienss @EMIQ Oalgpa dHene)allsles)d. (capodav’: 2)
() - (b+S)x(@+b+2)=0 af)an O SV EN)B>. (capodav’: 3)
7053 7 P.T.O.
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14.
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(1)

(i)

(i)

Show that the acute angle between any two diagonals of a cube is
1

cos‘l(g). (Scores :

Find the equation of the plane with intercepts 2, 3, 4 on the x, y, z axes

respectively. (Scores :

OR

Find the shortest distance between the lines

AN A AN LA
T=1+2j+k+A(i—j+k)and

AN A AN LN
T=2i—j)+k+pu?2i+j+2k) (Scores :
Find the distance of the plane 2x — 3y + 4z — 6 = 0 from the origin. (Scores

A cloth manufacturing company produces shirts and trousers. Three machines A, B, C

be used for the production of these clothes. Machines A and C are available for

operation atmost 12 hours, whereas B must be operated for atleast 5 hours a day. The

time required for construction of one cloth on the 3 machines are given in the following

table :
Cloth Hours required
A B C
Shirt 3 2 1
Trousers 4 3 2

Company sells are the clothes and get a profit of T 150 and X 200 on a cloth of shirt and

trouser respectively. Company wants to know how many number of each item to be

produced to maximize the profit ?

To formulate a linear programming problem,

(1)
(i)

Write the objective function (Score :

3)

2)

3)

:2)

)

Write all constraints (Scores : 3)



13. (i) &0 aymiled goo®le oame’ aladgnand @oalenss MmMEHas
1
cosl(g) @RYOIMAN OS] B6)B>. (capodav’: 3)

(1) x, y, z Goaueslend @(@(ﬁamofggoe)u’é QIR0 2, 3, 4 @RV &0)
oo DT1O8 AVAAID Jo HENBY IS0 (capodav’: 2)
@ROLISIG3
G) T=i1+2]+k+ai-j+5),
T =20 3\ +k+ u(z? + JA + 21A<) o)l COaIBHUB @SS aBQQIle GHJOGTID
8)00 MR} 1S10e)M. (capodav’: 3)
(i)  aeinilm)aied mlanie 2x — 3y + 4z — 6 = 0 ag)aM oD T CLI0NBR B)00 HeNs)-

allSloe)d. (capodav’: 2)

14. &0 alay Mldamoemaomiail auBg)d8)e (SPAVO)dEle d@alddlaflemyam). A, B, C
o)l 3 62aHIMBUB DalcoUilajoem @eml®ud mMIdale)m@. A, C agarl
2Hlm)»HB Elairve 12 aemlee)d@ ad@ea (a1aIdelaflenoad aLouilee)dHSs).
a)MO@8 B o) e@eHlad 5 asmleseoslene (alaidomilaledd@i calemo. 3

eaelrilens sl 630) Al@e MIBrleHIMBE TVAW GIOY alGldea|SIOTIWIdIeeM; :

@YUV {MEs3 AeTIH6A
QI(MYo
A B C
ou®g 3 2 1
SMaLA3 4 3 2

SHMIM] M1B22AlE9)aM ag)e]o AAVEBGIe AlE |00 |S)®)0 aHASIHBW)o (SDAVOIETR®)o
QMBS G3CAT3 OG0 150 01l 200 0)IW)e 10O LIEIGNM). LIOES
2OBHIOOHAMV H2IGM@IM B30¢00 QW AUANEBBIOSW)o af)gPo af)(@afl®o

M3l 09MEOAaN BHMUM]H6) BRAICRMEG)ENE.
830) £llMAd ¢@1WAlow) ¢ I06RIo )alHa]S)TTNAI0NT
() smIRGIOl aDoUIHB af)$)®) (capod : 1)

(i) oLl HEMAVHSVIMBG)0 af) P)®1 (capodav’: 3)
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16.

17.
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Consider the linear programming problem :
Maximize Z = 3x + 2y
Subject to
x+2y<10
Ix+y<I5
x,y>0
(1) Draw the graphs of the lines x + 2y = 10 and 3x + y = 15 in the same plane.
(Scores :

(i) Solve this linear programming problem graphically. (Scores :

Two students A and B appearing an examination, such that the probability of passing

3 5
the examination of A is 7 and that of B is 7

(1)  Find the probability of A and B not passing the examination. (Score :
(i) Find the probability that exactly one of them passing the examination.  (Scores :

(i11)) Find the probability that both A and B passing the examination. (Scores :

A random variable x has the following probability distribution :

X 0 1 2 3 4
P(x) 0 k 2k 3k 4k
(1) Find the value of k. (Score :
(i) Find P(x <3). (Scores :
(i11)) Find the mean of the random variable x. (Scores :
10

1)
2)
2)

1)
2)
2)
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®96% 6»IS)OIAlE9MM LIMIWAE ¢ 10NIAloW) ¢ 106DIo alBlVMIBND :
Maximize Z =3x + 2y
Subject to
x+2y<10
Ix+y<I5
x,y>0
(i)  x+2y=10,3x +y= 15 af)arl cCOAIBBOS (N0 BEO OIVITI@B QIOD).
(capodav’:
(i)  W9aN)aIcIUlaf N ellmlA (s(oJoLmom%m"csLoJo%o MIBRLIBEMO B2 1YY .

(capodav’:

A, B ag)aril 2 allzodeolaud 60) aldlaulad aleemsianan). A of)an allapdmdl

3
I @101 Q13 ROEMGIM3S calosnimileilgl > 9o B agam aflaodmdl 22olesym-

5 "
@INM8s ¢loemnimileig 7 Qo @M.

(i) A ®@p B ©p adlauoled 20leeomldlemnmaimes  eniomimieidl
@ere)allsland. (eapoad :
(i) BOUB Ao aIBlAHVIGS RWVHOMBS ¢ loenIeNileigl ime)allslee)d.
(capodav’:
(iii) ©EMB)EID)0 alBldu]E8 2RWV1EH0MES Cnlosmimileldl dbeng)alSlan)s.

(capodav’:

X af)an  0O(BWo @maﬂ@amgkmg cs(oJoamm’leﬂgW alau(sleniPaHd  @oe

ORHIS)AHIBlBNAM]

X 0 1 2 3 4

P(x) 0 k 2k 3k 4k
(1) kes allel &ae)ailslesnd. (eapod :
(i) P(x <3) ®ene)allSlan)d. (capodav’:
(iii) x ag)aM 00mawo caldlsmilglaad alad @amejailslea)d . (capodav’:

11
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2)

1)

2)

2)
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