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/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 (alculations, 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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Questions 1 to 7 carry 3 scores each. Answer any six questions. (6x3=18)
1. (a) Iff(x)=sinx, g(x)=x% x €R; then find (fog) (x) (1)
) 3+x
(b) Letu and v be two functions defined on R as u(x) = 2x — 3 and v(x) = - Prove
that u and v are inverse to each other. 2)
2 x 4
2. (a) For the symmetric matrix A=| 5 3 8 | Find the values of x and y. 1)
4 v 9
(b) From Part(a), verify AA’ and A + A" are symmetric matrices. 2)
3. (a) Find the slope of tangent line to the curve y = x* — 2x + 1. (1)
(b) Find the equation of tangent to the above curve which is parallel to the line
2x—y+9=0. 2)
4. (a) Iff f(x) dx = log |tan x| + C. Find f(x). 1
(b) Evaluate f 1 dx 2)
valu =iy
1 - 4x2
5. (a) Areabounded by the curve y = f(x) and the lines x = a, x = b and the x axis = (1)
b b
(1) f x dy (i1) f x? dy
a a
b b
(iii) f y dx (iv) f y? dx
a a
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1 2)®@38 7 2190083 ¢21083B03AH 3 ¢MRIAB allmacem. ago®eilene 6 aganposlm
DOMODDYY®) . (6x3=18)
I. (a f(x)=sinx, gx)=x%xeR @WIGS (fog) (x) BHee)allslee)m. 1)

3+
(b) u, v ag)ail @eNe" aB»B6OBUB u(x) = 2x — 3, v(x) = Tx; R agan Ml@Q)a loo6a]-

SIAlEeaM). U, V DA alATY®0 ENABEAUSTVIRHSIEMAN HOSIWIH6)d. )

2 x 4

2. (@ A = {5 3 8} o 20ESlHM B80) MloAEle MEIBHIV @RYWOBS X, Y
4 vy 9

af)MII®S Qileld:ud $06mam). a

(b) 1085 (a) Oleel MEleIlmd dlame AA’, A + A’ agarial ailonEle aoSlaay’

@YOEMAT OS] 06 ?2)

3. (@) y=x*-2x+1apm 53016003 6@OS)AUIOIOS ETY0a] @08, a

(b) MBeElod maldlenmm Hdaillead ems)ale 2x —y + 9 = 0 af)aM AIEE TLAINO-

DOWI@3 HAIS)AUOWIOS TVAAUID Yo HETE)a 1S1H0)B. )

4. (a) f f(x) dx = log |tan x| + C @y@o@3 f(x) alleioamn ? 1)
1

(b) f W dx agyam 0B Weillead afler &0em)@. 2)

5. (@ vy = fx) apam &Ballmyp, x = a, x = b, x-GRZIV HaiYlseilenss conaBiland

alGol@al’ = §))
b b
(1) f x dy (11) f x? dy
b b
(ii1) f y dx (iv) f y? dx
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(b) Find area of the shaded region using integration. 2)

6. (a) The order of the differential equation formed by y = A sin x + B cos x + ¢, where

A and B are arbitrary constants is 1)
Qi 1 Gi) 2
i) 0 (v) 3

(b) Solve the differential equation sec2x tan y dx + sec?y tan x dy = 0 Q?)

7. A factory produces three items P, Q and R at two plants A and B. The number of items

produced and operating costs per hour is as follows :

Item produced per hour
Plant Operating cost
P Q R
A 20 15 25 % 1000
30 12 23 T 800

It is desired to produce atleast 500 items of type P, atleast 400 items of type Q and
atleast 300 items of type R per day.

(a) Is it a maximization case or a minimization case. Why ? 1
(b) Write the objective function and constraints. 2)
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(b) 2 @OPNGE CaHW 61a1Q)BB9AN IVADTNO al0a|BAT DWEWAHM Dalc@OUla]
BB 151065 2

6. (@ y=Asinx+ Bcosx+c, A, B agarial @pdmilsdl audlo quoal{s8)a0momd

LA o DENBIBNAN WlaNOMBaH YB3 D> EAUHT 30BWA ag)(@® ? @
i 1 (i) 2
(iii) 0 (iv) 3
(b) sec’x tan y dx + sec?y tan x dy = 0 ag)aM AUlaDOMBaHB3 EDHPEAIHAB CIVOUBAT
a2 1Q) . 2

7. 80) andiadl A, B ag)aml osme qloadidglad P, Q, R agavl 9ejmmemud ajldadilaiam).

DERJINBBB)OS ag)sNAo DLJOBM alleial) (830} 26Me901@3) 2 ljaies @manldlemnamn; :

26l a9)01@3 9ejo3la flasyam o
aload’ 4 2PTo oM DI 2LJOBM Galelal
P Q R
A 20 15 25 3 1000
B 30 12 23 T 800

2emileedlad @osom@ 500 P-agyam oejmalne 400 Q-agan oejamalp 300 R-agyam
9e|mal) 92/96la{lanomosm andgales @lleyaomo.

(@) MO B0) MHTINOACATVaHNB EG2108i20eeMO AlMIOHOHNETVAHAT CaIOBYANICEMO ?

af)aEIBI6ME ? 1))
(b) Y a10B§EOBTNO BMIRPIOT aNWaHTD, HENBAVSVAFAV af)aTIQL af) 9)®). ?2)
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Questions 8 to 17 carry 4 scores each. Answer any eight. 8 x4=32)

8.  (a) The function P is defined as “To each person on the earth is assigned a date of
birth”. Is this function one-one ? Give reason. 0}

(b) Consider the function f: [0, ﬂ —>R

given by f(x) = sin x and g: [0, ﬂ —>R

given by g(x) = cos x.

(i) Show that f and g are one-one functions.

(i) Is f+ gone-one ? Why ? 2)
(c) The number of one-one functions from a set containing 2 elements to a set
containing 3 elements is 1)
1 2 (1) 3
(iii)) 6 (iv) 8
0. 1t A = sin! 2= . B = cos! 5 € = fan! tisfies the conditi
. =sin 750 B =cost 775, C=tanm 75 satisfies the condition
3A — 4B +2C = 3- Find the value of x. 4)
10. (a) Write the function whose graph is shown below. (1)
(b) Discuss the continuity of the function obtained in part (a). 2)
(c) Discuss the differentiability of the function obtained in part (a). 1
SY 27 6
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8 @3 17 216083 ¢2 108800 4 capod allmadem. ago®eslel) 8 ageamamla’
DOMODDYY®) . 8 x4=32)

8. (3 P ag)am aboaH(B 21)016)S CalB@IBlesnmMm Al@Il@3 aldq)alafl@leaian).

“epidien! 80600 aMHIBN)P B0) RMMOTVIVG] MEelea|gldlanm).” v

aNoU)aHAB 630) AUENB-QUES ANoWIAHMICEHMI ? 3H0V6Mo af)PITND:. )

b) f: [o, ﬂ SR @ f(x) = sin x o g : [o, ﬂ SR @ gx) = coS X agmm)o

@Q}a looea|Sldlanam).
(i) £, g enal aIeNd-al1end aNoUaHMIBEMAN OISV BO)B>.
(if) f+ g e30) QN3-S aNoUAHMOIEEHMO ? af)TMOB0ME ? 2)

(©) 2 @RoVEMRBA B0} VMA@ MMM 3 RIS B0} VEMTTTIICLIY B

QI6M-QUAN3 @ CoIAHMIBBIOS af)glNo )
i 2 (i) 3
(ii)) 6 (iv) 8
2x 1-x2 2x T
— cin] ~ oo = g _I
9. A=sin" 5B =cos ! 2 C=tan . [ 2 cOmla13A —4B +2C =73 agam

VARG OTIGE AVOGITVEAD HaIQIElENIN). DV TVOa0aIoETIENSs x-603 aflel

HOM)d>. “4)
10. (a) anales @aNElENM 9an AV)a laldeaIN aNoUIHB ag) YD) 1)
(b) 1085 (2) DeLI anctIaued HENEIMYOIGl o 1BlEUWlHe)WD. 2)
(c) a10d5(a) @eLl afoated AWlanomBauimieilgl a1dlecuoulee)d. §))
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11. A cuboid with a square base and given volume ‘V’ is shown in the figure.

(a) Express the surface area ‘s’ as a function of x. 1
(b) Show that the surface area is minimum when it is a cube. 3)
12. (a) If2x+4=A(2x+3)+B, find A and B. 1)
) 2x +4
(b) Using part (a) evaluate f 23 A3
) . . . , dy '
13.  Consider the differential equation cos“x Qe Ty~ tanx. Find
(a) its degree @
(b) the integrating factor 1)
(c) the general solution. 2)
AN AN A AN A
14. The position vectors of three points A, B, C are given to be i + 3j + 3k, 41 + 4k and
NN N .
—21 +4j + 2k respectively.
o —
(a) Find AB and AC. 1
. —> —
(b) Find the angle between AB and AC. 1
. . . . % % . .
(c) Find a vector which is perpendicular to both AB and AC having magnitude
9 units. ?2)
15. (a) If 5), l_;, ¢ are coplanar vectors, write the vector perpendicular to a. 1
(b) If 5), l_;, ¢ are coplanar, prove that a+ l_;, b+ g, C+a are coplanar. 3)
SY 27 8
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11. 2 l(@O3IE3 VA1) GV CNITVISS B0} 21306 |FIWOS Qldglo “V’ @M.

(a) DV 6aISWOS D IO al0a]8al ‘S’ OM x-613 alBemEE8 AV)alla floeym. (1)

(b) DY 21®)EO|F] B0} HYNT BRYBIEMINPIET DalTDLIGTNOG ol |SOT a0

B30T af)IM OS] H6). 3)
12. (a) 2x+4=A2x+3)+ B arwomd A, B enal 5:06m)b. 1)
b) albds (a) laf f 2 3
(b) a10dg (a) ler! @YUV DalCIUla] 2t 3y | QX @M. A3

2 dy . .

13, cos“x j +y = tan x aanN® WlaNOMBau @3 TLAQNDJo GRYEM.
(a) (eI® (mmmooe)cgmzsﬂemg AWl agy@ ? €))
(b)  DBeWGlow) aNIRHAB HIeM)M:. a

(0 @midlemam  AWlan0MBaHy@  ALAARGIEDIOW  BMOG  HAVILIYAHS

DTN, 2)

14. A, B, C ag)afl nlm3)898)6S 6)a o lamd amo%ogoe;(fzi QLNI (Ao ? + 3JA + 31A<, 4? + 41A<,

AN AN AN
21 +4j + 2k agarlaiosm.
- .
(@) AB, AC oaigiis@ilenss ea06m1e003 GRS &HaMENIHN)H:. 1)
- .
(b) AB, AC onaigiis@ilenss e06m1e3 GRSOT &HaMENH9N)H:. 1)

- -
() AB, AC agarlai)’ LloMIA0Q®)e A0WVIIGRAL 9 @G OSB®A0® HQIRA

BN lSlee)d. )

H
a

ol

15. (a) ,

e DO CHOCaJMOB OAIBHSOYHBIWOTS a ©' LIoENINOW HAIRA af)9)@)d. (1)

1

(b) Z, b, c enal @oe;ocs%mo@ mm%ogoe;goem)eaﬂ(cs, a + K, B + g, c+a enal

CHICIMIN)BBIOEMAN HOHE W59 3)
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16. (a) Write all the direction cosines of x-axis. 1
(b) If a line makes angles a, B,y with x, y, z axes respectively, then prove that
sin? o + sin? B + sin? y = 2. Q?)

(c) If a line makes equal angles with the three co-ordinate axes, find the direction

cosines of the lines. 1)

17. The activities of a factory are given in the following table :

Departments
Items
Cutting Mixing | Packing | Profit per unit
A 1 3 1 %5
B 4 1 1 38
Maximum time available 24 21 9

Solve the linear programming problem graphically and find the maximum profit subject

to the above constraints. 4)
Questions from 18 to 24 carry 6 scores each. Answer any five. 5 x6=30)

31 2 4 -1
18. IfA= 1 2 | Show that A= — 5A + 71=0. Hence find A* and A~". (6)

2 S
19. IfA=|3 2 —4 | then

1 1 =2
(a) Find A~1. 3)
(b) Use A~! from part (a) solve the system of equations 3)

2x—3y+5z=11
3x+2y—-4z=-5

x+ty-2z=-3

SY 27 10
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- mei A()Dp (@) x-axis &3 ag)LJ0 WROBHHM HDHOOOTVMIDB)o af) ). 1)
(b) &0 eIl MM BRYGIVITVIGBIAIW] o, B, Y «f)aT] CBI6M)B»HB)NBOBNIM)-

oaIBRl@3 sin’o + sin’P + sin?y = 2 ag)an 6O B8 ?)
() 80) 66LI 2)AN BRYBIVITVYHS)NIWV] @)L} CHOMIBUB DMBIBNIMEOIDIG3

@1R) HOLITIHIG WROBHB HRHIOOHAVABAV BHI6TN ). 1)

17, 80) a00L0l00e1 (110I18EMMEBU3 2)016S eSmilgld ealdailclanm :

aileowsnud
SDMEIBUD - - - .
»HSlow) 2lBaw) | ad@low) | £1080/ejaMs
A 1 3 1 %5
B 4 1 1 38
alE20QIW] £1€ A0V TVAWo 24 21 9

omiladlemm  ellmled  caowonlow C(@106DJo (P0aN)n1cOUle] MIBELOVEMo
©a1gd. @IIAlENI  HEMBAVHSVIGIM) allcwaoXig)ss aloadaldll  eleo
HEMENILN . “)

18 2y®@8 24 QIPOWBS GaloBYEBWAGY 6 capId alleaan. agomsrlen. 5

af)ANOTNM 2OMODAEY®)>. 5x6=30)

31
18. A= [ 1 2 } @@I@3 A2 — 5A + 71 = 0 ag)an om&l@e9)d. n@@s mlanp A4, A~

EDQI HOGN)>. (6

2 3 5
19. Az{ 3 2 -4 }@@@0«58
1 1 =2
(a) A @oem)s. 3)
(b) 1033 (a) V@3 e1dla] A DalcoUdla anains GAVIGENAM AVAQIIDEEBUD
CaVOUBAT a1 3)
2x—-3y+5z=11
3x+2y—-4z=-5
x+y—2z=-3
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20. Find dy for the following :

dx
(a) sin’x + cos?y = 1. Q?)
(b) y=x" Q)
(c) x=a(t—sint)y=a(l +cost) 2)

21. Evaluate the following integrals :

/2

sin x
(a) f sin x + cos x dx 3)
0

2

(b) f sin’x dx 6))
2

(©) j x sin 3x dx 2)

22. (a) Find the area bounded by the curve y = sin x and the lines x = 0, x = 2%, and

X axis. §))

(b) Two fences are made in a grass field as shown in the figure. A cow is tied at the

point O with a rope of length 3 m.

(1) Using integration, find the maximum area of grass that cow can graze within

the fences. Choose O as origin. 4

(i) If there is no fences find the maximum area of grass that cow can graze ? (1)
SY 27 12
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dy
20.  21)0IS GalRTMClHOMAIVAT " 1~ 06N}, :
(a) sinx+cos?y =1 Q?)
(b) y=x* 2
(c) x=a(t—sint), y=a(l +cost) ?2)

21, ana1es ¢a18omadlee)am @WW@3Ileag aflel &oem)d :

/2

sin x + cos x
0

sin’x dx 1)

% ST

(b)

|
a

(©) J x sin 3x dx Q?)

22. (a) y=sinxag)am &Ballmi, x =0, x =21 ag)ail Al0HBE9AISOIL8s 0UNGBIN3
al0a |8l GHOEM)D. 1))
(b) oo anenss 30} a1leld @O H0eMlaldlenM@)Ealonr! o6ne
calellad asgldlalema). ‘O’agan milmiallad 3 m dlsmss 80} &A@
9a16WOUIla] 80) alv0)allom 6dglalElee)am).

(i) Y alvo)allm o caIelduBemsslad MlaNIH@0ME alEMIAUUW] af)(@
al0a|80fl@3 alje] @AM ag)aIN NMWEWNHT DalCWIUTla] Bene)a ISIee)d.
‘O’ 301=lmMo® af)S)Be) . @)

(i) v carlaud eLlBITs alud)allM ag)(@AO(@o al0a|8all@3 alel @lanoe
af)am &H6eN&)a lSlee)ss ? 1)
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23. (a) Find the equation of the plane through the intersection of the planes

3x—y+2z—4=0and x +y+z—2=0 and the point (2, 2, 1). 2)
x+1 y+1 z+1
(b) The Cartesian equation of two lines are given by 7 =5 T and
-3 -5 z-7
2 ' y_2 _z B Write the vector equation of these two lines. 2)
(c) Find the shortest distance between the lines mentioned in part (b). 2)

24. (a) A bag contains 4 red and 4 black balls. Another bag contains 2 red and 6 black
balls. One of the two bags is selected at random and a ball is drawn from the bag
and which is found to be red. Find the probability that the ball is drawn from the
first bag. 3)

(b) A random variable X has the following distribution function :

X 0 1 2 3 4

P(x) |k |3k |5k |7k |4k

(1) Find k. @

(i1)) Find the mean and the variance of the random variable x. 2)

SY 27 14
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23. (@) 3x-y+2z-4=0,x+y+z-2=0afaril ®EIDBB)HS TVoNABHIG3 &)SIW)o
(2, 2, 1) appan nilB3)all@d Sl HSAMIEDH)AN @LIOTING VA Yo

SNR) NS156)5. 2
(b) @ME) AUABB)OS BHOABZIAHB TVAAIIB Yo 21)AIOS AVIGBBHNAM) : )

x+1 y+1 z+1 x-3 y-5 z-7
7 -6 1 1 =2 1

EDOIWIOS HAIGRA AVAAIID: o af)$Y)b.

(c) Part (b)-@loe! 06} AI0DHS)o ®221LNSH aBYQILe HJOETD B)00 HEMB)ISIND.  (2)

24. (a) &0) noUilad 4 analajio 4 H0Jajlo alIMGHUD QENE. AOGOO) NIOUIIE@S 2 al)0lallo
6 H0)allo alI)HUD DEME. OS] NIONIHFEIE3 MAN)o 630 NIOY) I @YX
OMOHETNSITNIMICUaHo @) NIUIIE3 MM B} aldd) af)SINAN). DD
ol &0) al)Qla]) olMIOMMBIGE @Y ol  SOAMNOVOED  MIOUIE3

WIaM@0BH0M)BB Glaloenimilelgl &Heama9nde)d . 3)

(b) X agyam 80} 0omBwo caldlemilglond cwnlomimilelgl aslavslaniauas »joles

6RH0S) MBI HNAM] :
X 0 1 2 3 4
P(x) k 3k Sk 7k 4k
(1) k »0osmd. 1)
(i) x agam 00MBaWwo calclwenilglond allad, calClMaV Al GHoem)d. ?2)
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