No. of Printed Pages : 15

A LB Ty g 1 |2 fo (2 ] 2

Register Number

PART - III
senflglo /| MATHEMATICS

( O LOMID yvdle eufl / Tamil & English Version)

ET etey : 3.00 weefl Goyw | | Qurgg wHLQueassdr : 90

Time Allowed : 3.00 Hours | [Maximum Marks : 90

SiPlayengas : (1) SA@@gs darssen sflursl ufard edamgr aaugmans
sAuriggs Qaraameyn. ossvufdle Gaplmuldea, sops
samasrefluurarfi_d o angwrss GsMeflaseyL.

2) S0 soey smuy evdeas wLECL TYWHUSHED.
S36arqQupnEL Lweaudss CuardL. LLMEH uBTUSDES
Quenéley LweETUBFseL.

Instructions : (1) Check the question paper for fairness of printing. If there is any lack of
fairness, inform the Hall Supervisor immediately.

(2) Use Blue or Black ink to write and underline and pencil to draw
diagrams.

u@® - 1/ PART - I
GOy : (i) Siemengg) deanss@Ers@w eflen wafldseyw. 20x1=20
(i) Qar@s&stul Baear wrHy dlesald Wasad ghyoLw dloLaus
Caip0sRsss GHS_GLen o wlmanyd Cotgg erpseayw.
Note : (i) All questions are compulsory.

(i1 Choose the most appropriate answer from the given four alternatives
and write the option code and the corresponding answer.
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1.

2.

M 510 Uiy wr (hl ul e papssa 254 sy
2v O=sx<a

0 ApuwdiyseEsse
()3 () 1 (@) 4 () 2

crafléd, a -6 WAL :

flxl={

If fie) = 2x O<x<a . . _ . )
Sflx) = { 0 otherwise is a probability density function of a random variable,
then the value of a is :

(a) 3 b) 1 (c) 4 (d) 2

X eramug) seflflene swamily wrhlurs GomsEn Curg Spésngpd sappsaiies
eTE Seupneng ?
lim F{x) = F{w) =1

(él) X ®©

(<) 0 < F(9 < 1, oinargg xe R
(@) F ererug Quilwdiierw Gopub smiy.

(w) Nm Fix) = F(-2) =0

X——®

Which one of the following is not true in the case of discrete random variable X ?

lim F(x) =Flx)=1

@ e
(b) 0<Fx<lforallxeR
(c) F(x4 is real valued decreasing function.

@ Jm Pl =FE =) =0

X aefld, sper auans® :

f= 17

L L dx ~1 dx (FF) ! dx
(1) x+ ldx (<) (x + 1 (8) x+1 (x + 1)
If flx) = xi 1 then its differential is :

1
-1 -1 R
1 Tl dx d

(@) x + ldx (o] (x + 1 (cl x+1 * (d) (x + 1)?
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1
4, jx{l - ) dx -@et A :
0

1 | 1 _ 1
10010 (<) 77000 (@) To001 (%) To100

)

1
The valuc of lel - x) dx is:
0

@ To010 11000 ) Tooo1 @ To100

5. cos’ [-"(2—5] -6 (Pgenantd WL :
T T 5w w
(=) 5 (=) 3 @) & (") 5
The principal value of cos™ [—Jg—] is
S
@ 3 ® 3 © 5 @ %
2 3] . ... o
6. A= {5 —*2} hmid A~ =A eraflé, A -én Uy
(1) 19 (&) 17 (@) 21 (F) 14
2 3 - ,
If A= [5 _2}33 such that NA~1=A, then \ is :
(a) 19 (b) 17 (c) 21 (d) 14
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¥ L . T : ! 1 '
7o 4pRiqrir -4@ o, B OPpD v wauar yifluwrsfse aefld 2, @

wdiy

q 9 -4 .
(@) < (<) -3 & "5 (") =
y
Il o, B and vy are the zeros of X3+ px2+qx+r, then Zl is :
0
q
@ 3 m -3 © "5 @ -E

8. (1+)(1+2i)(1+3i)... (1 +ni)=x+iy erefled 2510 ... (1+n?) -en wHI

(1) 2 +y? ()1 (@) 1+n? (m) i
If (1+1)(1+2i)(1+3i)... (1+ni)=x+iy then the value 2:5-10 ... (1+n?) is :
(a) x2+y? (b) 1 (c) 1+n? (d) i

9. [3—x|+9 eramm rmeln GeoowHs wHIL :
(21) 6 ()0 (@) ¢ (r) 3

The minimum value of the function |3~x|+9 is :

(a) 6 (b) 0 (c) 9 (d) 3
12
10. D i -én wdoy :
n=l
(21) 0 ()1 (&) -1 (m) i

12
The value of Z " s :

n=|

(a) O (b) 1 e} -1 (dj @




11.

12.

13.

14.

A A A M

A A
2i—j+3k,3i+2j+k.i+mj+4

arafléd, m -ér wHUL

(@) 2 (<2) 3

M M A
If the vectors 2i — j + 3k, 3

value of m is :
(a) 2 (b) 3

(@) -2

' AA A A
+k, i + mj + 4k are coplanar, then the

()

-2

5912

k crenp QousbLiraeT G SoT QeusL s

(rF) -3

":(d] -3

ewUb (-3, —4) LHYL HFD 3 VG Cerar. aulLgder Qurg QU U

swerun(® :
(1) 224 y2—6x+8y—16=0
(@) x+y?+6x—-8y+16=0

(<) 2 +y2 - 6x—8y+16=0
(F) 2+y2+6x+8y+16=0

The general equation of a circle with centre (-3, —4) and radius 3 units is :

(a) x*+y?-6x+8y—16=0
(c) x2+y?+6x—-8y+16=0

% + plx)y =0 -@en Sirey :

(&I) xX= ce—Jde (,%) y=ceipdx

The solution of :—y + plx)y=0 is:

X

(a) x=ce~lPdy (b)) y=celrdx

J'e—Bx xgdx - GOT I.D@I;Iq :
0

(1) % (<) 217

The value of j'e‘3x 2dx is :
0
4 7

(a) o7 {b) o7

(@) x=celoty

x=celpdy

(c)
2
@) >
2
€ 57

2+y2-6x-8y+16=0
X2+y2+6x+8y+16=0

(r) y=ce~lodx

(d) y=cepdx
(") o7

S
d ==
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15, y=(x-1) aaép cumaaimpuller auea) wrmpLiLcta :

17.

(=) (1. 0) (<) (0, 0) @ u,n (r) (0, 1)

The point of inflection of the curve y=(x-1)3 ig :

(a) (1. 0) (b) (0, 0) {c) (1,1) (d) (0, 1)

— L =

2 1 -2 4 -4
Qe i Garewrd :

x=4 y z+1 WHOID x-1_y+1_2z-2 ﬂ@m@({bf@mm(gﬁn@&@é@
2

' 3 2m ™
(=) 5 ()7 (@) 5 (7) 3
The angle between the lines
x-—4_£_z+1andx—1=y+1=z—2i5:

2 1 -2 4 -4 2

w z 2m aq =

(a) 3 b 7 (¢} 3 (4 3

Gereumuaeaseficy arg N -an 15 @i mpmLLé Gewedl gy @ ?
(@) Qumésd (=) UGEHED (@) sfigsa () Siemanggw
Which one of the following is a binary operation on N ?

(a) Multiplication (b) Division (c} Subtraction (d) All the above
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18. &pésrenid Spmselid gl e ewTenbweIey 7

(=) A arenug n afl@syorw ¢o sgr sl wmn A ererug g Hosuda
erafléd Adj (\A)=\" (Adj A).

(<) @m swisi yalfen Gaiiiy il swsdns .

(@) AlAdj A)=(Adj A)A=|All

(F) 06 oL sieflulearn Geiriiny ienf) eparaedl L siaflurs @)(mEEHD.
Which one of the following is incorrect ?

(a) If Ais a square matrix of order n, and \ is a scalar, then Adj (AA)=\" (Adj A).
(b) Adjoint of a symmetric matrix is also a symmetric matrix.

(c) A(Adj A)=(Adj A)A=]AlL

(d) Adjoint of a diagonal matrix is also a diagonal matrix.

19. % + Py = Q ergyd Cpflwe euenadla(pé swenuim_iqen Ognenauil §& snyerfl sinx

cretled, P eremmug) :

(&!) tan x (.ﬂ,) log sinx (@] cotx (FF) cosx

d
If sinx is the integrating factor of the linear differential equation gy Py=Q,

dx
then Pis :
(a) tanx (b) log sinx (c) cotx (d) cosx
20. =24y eremy uyauamemusdan Qgicusaband :
(1) 8 (<) 24 (@) 6 () 12
The length of the latus rectum of the parabola 2=24yis
(a) 8 b) 24 (c) 6 (d) 12

[ &wiys / Turn over
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U@$ - I / PART - II

&Py : amaCugib g damssErse e uaissayn. dlar aar 30-58
sLLnuwnrs efleweaflldseyib. Tx2=14

Note : Answer any seven qucstions. Question No. 30 is Compulsory.

21. Spsangmd LT E®ET Hpieys :

+z ., z-2z
Re[zi=£—u) o Im(z) =
g opono Imlz) = =
Prove the following properties :
z+2 zZ~-2z

Re(z) = and Im(z) =

22. 23 -g wpowrss QeTHTL GEPHSULS LigwLer AEsWH OspEsEEML
LOQmULECETMUE FWETUTLMLE STans.
Find a polynomial equation of minimum degree with rational coefficients, having

2 —/3 as a root.

23. tan"1(V3) -én seaterw LAY sTETS.

Find the principal value of tan ! {JE)

24. y=x3-3x2+x-2 erenp auenatauenré®, ahoshs ydreflaafld euammuin@n Qar@
Car® y=x erey GanluyHE @eerrurs QmEEn ?
Find the points on the curve y=x3-3x2+x-2 at which the tangent is parallel to
the line y=x.

25. flg=x2+3x erenp smMIDEG, x=2 wpgd dx=0.1 g Cungy df - g snaws.
Find df for f{x)=x2+3x and evaluate it for x=2 and dx=0.1.




26.

27.

28.

29.

30.

9

y=Ac*+Be™* (A wppid B gy fueme gCpiems wrfledadr) erenp cuenareuenysaflen

L . . L1 . 2
QsrEule aumssQaps swaLn i_lj_ -y =0 e Fpeys.
de® 7

Show that the differential equation of the family of curves y=Ac*+Be ™%, where

dzy

dx

A and B are arbitrary constants, is y=0.

.- dy 1-y
girégs s = =

ax 1 - x?

2

. dy -y
Solve — =

dx -dl—:c2

e sefifew sy X -1 Hapssey fean srrurearg :
2

1 3 4

X 5

flx)

erafie, k -ar wlenus sreaus.

k 2k 6k Sk 6k 10k

A random variable X has the following probability mass function.

x 1 2 3 4 5 6
flx) | k 2k | 6k | 5k | 6k | 10k
Find k.

X eranugy apeny Eynan premubismer GGy sowugdla @ wen sar@n Curg
B yéeaflen eramenfisens erens. sweumily wrflwrer X -@er wHiysamerud
@igen Gpiongy Sbuiisefd a-arar Leneflseflen eramanfiEensenud srers.

X is the number of tails occurred when three fair coins are tossed simultaneously.

Find the values of the random variable X and number of points in its reverse
images.

S AiareNuempg 3x+6y+22z+7=0 e s H@ eeter Agreneva| 1 erer
Ppeys.
Show that the distance from the origin to the plane 3x+6y+2z+7=01is 1.

[ Hpuys / Turn
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u@# - 11 / PART - 1H

GHLy sremauGignib S dAemndaEnsE dawaléaabn. dleam aar 40 -5@
sLLnuwns, el wafésa)i. Tx3=21

Note:  Answer any seven questions.  Question No. 40 is Compulsory.

1 2 -1
31. Sarapd e@fba seflsss 3 s s ®s. |3 7! g

1 -2

1

1 2 -1
Show that the rank of the matrix :: -1 2 is 3.
-2 3

1 -1 1

32. daramd Cpfilus swarur_@s Osr@leu Cpruomy @i srard yanew
vwetLRsH Siés :
Sx+2y=3, 3x+2y=5.

Solve the following system of linear equations, using matrix inversion method :

Sx+2y=3, 3x+2y=>5.

33. 10-8i 11+6i dlw yeraflsafle eroyerefl 1+ -6@ s symarenolic SméEw ?

Which one of the points 10-8i, 11 +6i is closest to 1 +1.

34, 2x°-9x2+10x=3 cranp SWAUTRHE. 1 6 poQuald By yarsmas srars

Solve the equation 2x3-9x2+10x=3, if 1 is a root, find the other roots.




3s.

36.

37.

38.

11 5912

20+ j -k aargd Vs @ flyearel aufurss Qeuwaou@dpg aalle,
(2.0, - 1) eranp Yeraflewws Qurmss seueieasufen HmLyellensullen eTarranere
wpnid Hoss Asnasaismas sTaTs.

Find the magnitude and the direction cosines of the torque about the point

M M A
(2, 0, —1) of a force 2 + j =k, whose line of action passes through the origin.

2 —
m@ulﬁ]@&; : lim 2x 3

x>nx? —5x +3

2 _
Evaluate : lim 22.1: 3
x> ex® —5x+3

welgafear @réss Gpmien (sweffdn) GOEEG QaulLrag el QuigeuULD ETENS
Qsrars. om Coruraiésg @réss Gpmu difluecugparer wHHS @a;rr@éfasu—
UL Qérerg. @rEss Gmlern b 2 8.8 @Omps 2.1 8.5 6 SfsféEw
Gung) Siga GDHE Gauligen LY Camymuwns arhs Sietey SHaMEGD ?

Assume that the cross section of the artery of human is circular. A drug is given

to a patient to dilate his arteries. If the radius of an artery is increased from
2 mm to 2.1 mm, how much is cross-sectional area increased approximately.

(K]

3 - -
j,sic_x.ﬂnz_xd x = tan"}(2) - = eTend ENL(BS.
o 1+ sec’x 4

b

3 - m
Show that dex = tan"}(2) - o

0 1 + sec”x

[ §(GLiys / Turn over
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39. R -en 1fg * %G (a*b)=a+b+ab-7 erem auerupssluCLred, *, R -én 15g)

Sieley Qupgetensr ? icueunQpeaie, 3+ [:Z) -p FIE,
15

Let * be defined on R by (a*b)=a+b+ab-7, [s* binary on R ? If so, find 3* EsT?J '

40 (_:1' ._2) wpYD (-1, ~1) eranm Yemeflgenen el L gdler penerserTss QaTamiL
SULLpHam Glungs serLn(p x2+!;2+5x+3y+6=0 eran Hmyeys.

?’r_m"e that thv.? general equation of the circle whose diameter is the line segment
joining the points (-4, —2) and (-1, —1), is ¥ +y?+5x+3y+6=0.

L@# - IV / PART - IV

@DILY : Simengg elamssEi@n oo walssab. 7x5=35

Note :  Answer all the questions.

41. (&) 3x+y+z=2, x-3y+2z=1, 7x—-y+4z=5 eep FwaTuT_ (s @g;rrgﬂé]@m
itay srenr Aymoflar eflflenw LwETLFES Quensy). erem ?

SV F

() [l =4:0-6x¢ arémp sniting @Ligraming Amo wHliysar x= -1, x=1 <A
yereflazafled HeLsEw eran Hlamdss.

(a) Cramer’s rule is not applicable to solve the system 3x+ Y+2=2, x-3y+2z=1
7x—y+4z=5 Why? '

OR

(b) Prove that the local minimum values for the function SI=46-6x* attain at
-1 and 1.
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2+ 1 =|2— : .
42 () Pil=le=1] e mL‘Mmmé@ 7= x+ iy -&t Faoiunens x+y=0 eer Fimieys.

LI

1]
(<) _f S —dx = % s STLHS.

of K+ fla~ x)

(a}  Show that the locus of z=x+iy if |z+i|=|z— 1|, is x+y=0.

OR

() Show that (__ J(x) _a
gﬂm+fm—xfx‘2'

43. (=) aelwd (-V2, 0) wHPD PusGauar x = J2 eenLw uraumerwsilen

gwerur(® y? = -42x aens sTLHS.

AV
() cot™ (1) + Sm-l(_ \—?) - sec” (- 2) -ér LAY sTTS.

(a) Show that the equation of the parabola with focus (-2, 0) and directrix
x = Jﬁ is y2 = -4\/5)(:.

OR
sin”’ (— —?) - sec™ (- V2).

(b) Find the value of cot}(1) +

@ [ Sgpliys / Turn over
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4 (@) elualdopg Whkar oo DROID GEDRGLILE FITHEET (PED Gw

45.

152x10° &.16. wpmih 94.5x 106 4.8, pereu L1 urengulien @0 @Gﬁ]“g@@
&M wen e.deng.  @Mugsen wh Qi @ellw G LT gyt
STSX 105 .48, crems M.

CTARVEY

(<) QaudL it enpules Bmieys.

(a)

(b)

sin(A + B} =sinA.cosB + cosA.sinB.
The maximum and minimum distances of the Earth from the Sun respecti»:el}’
are 152 % 10% km and 94.5% 10 km. The Sun is at one focus of the elliptlca-l

orbit. Show that the distance from the Sun to the other focus is
575 x 10° km.,

OR

Prove by vector method

sin(A + B} = sinA.cosB + cosA.sinB.

(1) (2, 2, 1) LOYE (9, 3, 6) eremp yetellsar auflurss Qedeugib, 2x+6y+62=9

cranm garsHnE QehiEssraad e sgarsdHer QeusLi swerurQ
(gCsaybd @ augeud) SWRE STiedidr FOMUTE STaTs.

VeV

(=) y=x wpmd x=y? cTénm euenaTeueTE(EhHSE Gen L L Gamambd (1, 1) eremgyth

(b)

arefludléd tan™ (g) eTend &TL_(D&.
Find the vector equation (any form) or Cartesian equation of a plane passing

through the points (2, 2, 1), (9, 3, 6) and perpendicular to the plane
2x+6y+6z=9.

OR

Show that the angle between the curves y=x? and x=32 at (1, 1) is tan_l(f’-].
4
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46. () @ Cgriir sweumiiy wrfl X ~-@len Lreueh iy :

0, x <1
Flx) = 2l » 1sx5
1 ’ x>5
orafld (i) PX <3) (i) PR<X<4) (i) P@ <X) sraus.

SV
() 3x-2y+6=0, x=-3, x=1 wpmb x -NE& HHAWaPOTD L UFD

SATRIGSHe LTIy % erené SIS,

(a) The distribution function of a continuous random variable X is :

0 » x{l
Fx)={X"1  1<xss
1, x>5

Find (i) P(X<3) (i) PR<X<4) (i) PB <X

OR
(b) Show that the area of the region bounded by 3x-2y+6=0, x=-3, x=1 and

. . 15
x-axis, is —.
2

47. (=) (1+ :‘:z)ic‘li =1+y° aenp  wmssbsy  swauTgeér ey
tan‘ly=tan'1x+c élG'DGUQ_I tan‘1x=ta.n‘1y+C erelt ,rf;]gna_[a;_
S|V G
(=) Cowenn S| Leusrammeniill LWETURSE p-(q-1)=(pAg)>r erar Bimeys.
(a) Show that the solution of the differential equation (1 + E)gﬁ =1+y%is
X

tan‘1y=tan_IJC+C (or) tan'1x=tan‘1y+(}.
OR
(b) Prove p—(gor)=(paq—rT using truth table,




