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PART - III
semllsi /| MATHEMATICS

(sWIp wHmID Y midle euydl / Tamil & English Version)

&Ted 2fema| : 3.00 wewil GBI | [ Quorgs wHuueamser : 90
Time Allowed : 3.00 Hours | [Maximum Marks : 90
SPleyemrse : (1) Smarsg elamsseEpbd sflwursl udeurd o dreargm eraTUFMETE

sflurigsgs Camerera|b. FsLUS el @Gapuilmlulber, <emms
sansreniliurerflib o L anquirss Csflalésseb.

2) Beowd ey smUY @vbullomar LLHGL TP USDHELWD,
S CamgHeugsn@Gn vwaL(Bhss Couamr(Hib. LILBEET alaFelsnd
Quendled LweT(h&SeLd.

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@&S - I / PART - I
@Ol : (i) eweuIsg HaTss@EnsEh eflenwaflésaL. 20x1=20
(ii) Oar@ssuul_(Herter wrHm edlenLseafled Wsad ehLemLw allenLamws
CoibsRssis GHILGLer el wimanybd Caisg) 6 psaiLb.
Note : (i) All questions are compulsory.

(i) Choose the most appropriate answer from the given four alternatives

and write the option code and the corresponding answer.
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1. @ FweumuiliL] o Ml u9l et Hl&D s 56 9L 55 &y
flx) = 2¢ Osx g.a ) erefled, a e Sl
0 9w LS EHES
(1) 3 (<) 1 () 4 (FF) 2
If flx)= 2x Osxsa is a probability density function of a random variable,
0 otherwise
then the value of a is :
(a) 3 (b) 1 (c) 4 (d) 2

2. X erarug seflflene Fweurliliy wriwrs @Q@m&En Curg Spssranib dbhnisefld

6TEHl HEUMTErG ?
(<=1) xli_I)nooF(x) = F(o) =1

(=)0 < F(¥ < 1, Sivansgl x e R
(@) F(x) eremugl Quuibdliyew @Gemun Friy.

() lim F(x) =F(= ) =0

X—— o

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

(a) lim F(x) = F(») = 1

X— ©
(b) O<F(<1lforall xeR

(c) F(x) is real valued decreasing function.

X——

3. flx)= ﬁ erafled, igem auangui(
1 _—ldx -1 ;dx
(<) x + ldx (<) (x + 1) (&) x + ldx (FF) (x + 1)
If f(x)= X , then its differential is :
x+1
1 _—ldx -1 ;dx
(a) x + ldx (b) (x + 1) () x + ldx (d) (x + 1)
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1
4. J.x(l — %)% dx -Qan I :
0

1 1 1 1
10010 (<%) 17000 (@) Tooo1 (™) To100

(=1)

1
The value of Ix(l - x)99 dx is:
0

(b) (d)

@ To010 11000 (€)' Tooo1 10100

5. cos ! [g] -6 (pFeTend SN

™ T S T
(=) 5 (=) 3 (&) & (") &
The principal value of cos™! [g] is :

i n T om PN
(@ 7 b 3 © @ =

6. A= E _ﬂ OHMD NA™I=A erafléd, N -er L
(1) 19 (=) 17 () 21 (/) 14
{2 3} . .

If A= 5 _ be such that NA™1=A, then N is :
(a) 19 (b) 17 (c) 21 (d) 14
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7. B+plLqxtr -6@ o, b LHYID ¥ raLmar LEAULIES S rald YL -6
(63

ol -

= Qo

(1) () —% @ "5 (m -2

If a, B and vy are the zeros of x3+px?+qx+r, then Zl is :
a

a
r

o |0
e
|
I

(a) (b) —— (c)
8. (1+i)(1+2i)(1+3i)... (1+ni)=x+iy erefed 2:5:10 ... (1+n2) -em LA

(=) 2 +y? (=) 1 () 1+n? (/) i
If (1+14)(1+2i)(1+3i)... (1+ni)=x+iy then the value 2-:5-10 ... (1+n?) is :
(a) x%+y? (b) 1 (c) 1+n? (d) i

9. [3—x|+9 erem srmder Genmbs WS :

(1) 6 (=)0 (&) 9 () 3
The minimum value of the function |3—x|+9 is :

(&) 6 (b) O (c) 9 (d 3

12
10. > " -ar wdliy :
n=1
(=1) 0 (=) 1 (&) -1 (rF) i
12
The value of z " s

n=1

(&) O (b) 1 () -1 (d i




11.

12.

13.

14.
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A A A A A A A A A

2i — j+3k,3i +2j+k, i +mj+ 4k eTenn QeUESLTSH6T 6( 6T CleudL &6
eTa@flév, m -1 WL :

(=1) 2 (<) 3 (&) -2 (r) =3

A A A A A A A A A

If the vectors 2i — j + 3k, 3i +2j + k, i + mj + 4k are coplanar, then the
value of m is :
(&) 2 (b) 3 (c) -2 (d -3

ewwbd (-3, —4) LHMID YT 3 ADGSET CaTarL el Lgdler ClUTg ellgeud
gerum(h :

(=) ¥ +y?>—6x+8y—16=0 (<) > +y?>—6x—8y+16=0
(@) ¥*+y?>+6x—8y+16=0 (F) x*+y?+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 (b) x*+y?>-6x—8y+16=0
(c) x*+y?+6x—8y+16=0 (d) x*+y?+6x+8y+16=0
Y 4 pixy=0 -@ar Fira :
dx
(@) x=ce P () y=celpds (@) x=celP () y=ce lpdx
The solution of j—y + p(x)y=0 is:
x
(a) x=ce~/pdy (b) y=cefpdx (c) x=ce/pdy (d) y=ce‘fpdx

oo

J.e_sx x?dx -e iy

0
4 7 2 5
(=) 57 (=) 57 (@) 5 (") >
The value of oj'e_sx x2dx is
0
4 7 2 S
(@) 57 (b) o7 (€ 5 (d) o7
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15. y=(x—1)3 eramm euemeTeuenrulen eueneTa] WMHMLUIL|ETET :
(1) (1, 0) (<) (0, 0) (&) 1.1 (/) (0, 1)
The point of inflection of the curve y=(x—1)3 is :

(&) (1, 0) (b) (0, 0) (c) (1, 1) (d (0, 1)

16. X~ 4 _y_z+t1

e x—1 _ y+1 _ z-2
LOMHMmILD = =

2 1 -2 o 4 -4 2
@er_ i’ L Camemrid :

eremmm @ Crpre Car(h&Ensss

A3
2

w|
N

w3

T
(=) 5 (=)
The angle between the lines

x—4_y_z+1andx—1:y+1_z—2.

2 1 -2 4 -4 2
s R 2m a T
(@) 5 (b) (€ 3 (d) 3
17. Qemeumueeugailed ergl N e g1 e FHOILILE CFwe) <y @b ?
(=) Qupssed () uEGE5D (@) sfisse () <Sievarggin
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. Sp&sramid smbhmiseild eTg 2 emTenLoweven ?

(=) A erarugl n el W @ FHT et wHMmID N eremgl @ SHangudled
erafléd Adj (\A)=A" (Adj A).

(<) @@ Fwsi entlufler GarliLy ewfl FFSTTes ©@)HEHGELD.

(@) AAdj A)=(Adj A)A=|A[L

(FF) @ epaneaill L jewiludlen Camiiy siewtl epamavedl L Sewllurs @ meELw.
Which one of the following is incorrect ?

(a) If A is 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=|A[L

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

dy . . . . . . .o )
= L py =
19. - TPy Q ergyid Crflwed euanas0s g Fwamurigear Cgranasuil (hé sryenfl sinx

erafled, P eraurLig) :

() tan x (<4,) log sinx (@) cotx (FF) cosx

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

dx
then P is :
(a) tanx (b) log sinx (c) cotx (d) cosx
20. x?>=24y eranp UFeuaeTwSHen GFeucuseBerd :
(1) 8 (<) 24 () 6 (/) 12
The length of the latus rectum of the parabola x2=24y is :
(a) 8 (b) 24 (c) 6 (d) 12

A [ SmLiys / Turn over
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L@&S - II / PART - II

@MY : aTemeuCGuienid 61 larmssEnsE e welssea|bn. ellarm eream 30-&@
SL_L_mwong flenL wefldsey L. 7x2=14

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

21. SPp&sTamd LieLgEmeT Hlimies :

Re(z) = z ; z wHmib Im(z) = ——

1

Prove the following properties :

232 and Im(z) = 2= 2
2 2i

Re(z) =

22. 2 /3 -m epowrss Asrar GonHSULE Ligu]ler aldgupm C&pss@henL

LOQIMILILSECETENEUEF FLOGTLTL L& SHTEuTs.

Find a polynomial equation of minimum degree with rational coefficients, having

2 —/3 as a root.

23. tan ' (V3) -am wpsemeL WHLILY STETS.

Find the principal value of tan (\/g)

24. y=x-3x>+x—2 eTeD cuameTeUMTEG, ThOshs Learaflsafled cuenpuiLipid Qgr®H
Carlh y=x eremm CarliyhH@ @Qenentnrs @Q\(mé@w ?

Find the points on the curve y=x3—3x2+x—2 at which the tangent is parallel to
the line y=x.

25. f())=x?+3x erenm FrildHE, x=2 wHmD dx=0.1 erayd Curg df - & STaRTs.

Find df for f(x)=x?+3x and evaluate it for x=2 and dx=0.1.




26.

27.

28.

29.

30.
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y=Ae*+Be~ %, (A wpmid B o dlwemel erCgéans omMledlseT) eremn eUeanerelenyser e

2
Qgr@Lber euamas6ls(pd Femm(h d_g — y =0 &Tar Himes.
dx

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

2
A and B are arbitrary constants, is d_g —y=0-.
dx

Sigs: 4 _ V1= ¥

1—x
2
Solve : ¥ _ N1 -y~

QR salbleney Friy X -6 Hlapsse] Hlepm srrLTemg)

x 1 2 3 4 S 6

flx) k 2k 6k Sk 6k 10k

crafled, k -6 SllienLis Sreams.

A random variable X has the following probability mass function.

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

X erangy epemy Errenr BranTnhisamer @Cr FowsHo @ werm FamhHin Curg
el Yssatlan eramranfléens erens. FweumiliL wrHlwrer X -@lar wdliLSameruLd
<igern Crrworm Wibuniseaid o 6rer Laraflgatier cramanilsmsamuud Srams.

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.

< dlliyeraiiudielmbg 3x+6y+2z+7=0 eran FerH5SHEG 2 6Ter GFrenewa| 1 eren

Hlmie|s.
Show that the distance from the origin to the plane 3x+6y+2z+7=0 is 1.

[ SmLiys / Turn over
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L@ - III / PART - III

@MY : eTemeuCuend e1(p NarTésErsE elenweaflGse b, efarm eremm 40 -&@&

SL_LTwiong edlenL_wefl&Hse|b. 7x3=21
Note : Answer any seven questions. Question No. 40 is Compulsory.
1 2 -1
. . . . . . . 3 -1 2
31. Yemeumd anfludier emllssTid 3 erams ST (hs. L o 3
1 -1 1

1 2 -1
. 13 -1 2

Show that the rank of the matrix ) 5 3 is 3.
1 -1 1

32. Yereud Crflwg gwearur (g CQsr@lenu CBILIM e STarTed (LPenm en il
LweTUHSS Sids :
Sx+2y=3, 3x+2y=35.
Solve the following system of linear equations, using matrix inversion method :

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

33. 10-8i, 11+6i Y dw Leamailsatled erliLjemetl 1+i -5, Wa masTenoudler @me@n ?

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

34. 2x3-9x?+10x=3 eram FOATUTLigD@&, 1 @ epebaie 19D ppohIGmaTs SreTs.

Solve the equation 2x3—9x2+ 10x=3, if 1 is a root, find the other roots.
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35. 2i + j -k cranggid elews Y dlliyeratl eufdlwurss dswouBdng ereflaw,
(2, 0, —1) eremmy Yereflepwis (UrmiSg sieueflensuden SlmLijellenguller eremeanreray
LHMLD Senss CsTansaIsEmers Sres.

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

A A A
(2, 0, —1) of a force 21 + j — k, whose line of action passes through the origin.

2 _
36. wIHUYGDHS : lim 23
x> ox? —5x+ 3

2 _
Evaluate : lim M
x> ox2 - 5x + 3

37. weaflgafer Qrsss @Gwrier (Hwaluler) @GnisE@ Ceul Lrarg el L allqalld eTars
Qamrers. e CrrurelsE @Qrs5ss @Gwmi allfleuen_cusharear wmBE CaT(H&sL-
Ll perergl. Qréss @wruler @b 2 W5 @Qelmog 2.1 W5 s odafsEb
Curg gen GM&SE el iger Ll Csrrmunrs The ete| ASsM&E@E0 ?

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.

sec x tan x

2
O1+secx

38.

—_ w3

dx = tan}(2) — % Tl STL_(h .

w3

secxtanxdx _ tan_1(2) _ %

2
01+secx

Show that

A [ SmLiys / Turn over
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39. R -an 5g * garg (a*b)=a+b+ab—7 erar auemruUmGSLILLLTED, *, R -ar L5g|

Sl QupmeTersm ? eueurbmefled, 3+ (1_57) 60 ST .

Let * be defined on R by (a*b)=a+b+ab—7. Is * binary on R ? If so, find 3* (I_;j
40. (-4, —2) wpmd (-1, 1) eranp yYeraflaeer L gdlen (pevansarmas Claremm

aulLgdler QurgF gwerur® x2+y?+5x+3y+6=0 eran Hlme,s.

Prove that the general equation of the circle whose diameter is the line segment
joining the points (—4, —2) and (=1, —1), is X2+ y2+5x+3y+6=0.

U@ - IV / PART - IV

GO : Semensgl cllamés@ErsEh eflenwelssea]b. 7x5=35

Note : Answer all the questions.

41. (=) 3x+y+z=2, x-3y+2z=1, 7Tx—y+42z=5 eramm swearur’_(hs Csm@LiGener
& sranr Symofer ellflepw LWATLHSS QWITEI. eremm ?

3606V G

(<=1) f) =420 — 6% eremm arm9nH@ @QLEraTHS Amiw wHiLsET x= -1, x=1 YHw
Hereflsatled Hlen&@b erem bHlemiilss.

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

OR

(b) Prove that the local minimum values for the function f(x)=4x°—6x* attain at
—1 and 1.




13 5912
42. () |z+i]=|z— 1| eren BluBsMmensEE z=x+ iy -6 HlwbliLTeng x+y=0 erar Hlimies.

3606V G

( )a f(x) dx = & erens & (Hs.
= Jf(x)+f(a—x) FT

(a) Show that the locus of z=x+1y if |[z+i|=|z—-1]|, is x+y=0.

OR

(b) Show that ? flx) de = 2.
ST+ fla-x 2

43. (=) Gelwd (—/2,0) LHYDL QUG ®r x =2 e@Lw UFamearwsden

goaur®) y? = —4/2x eTes ST_(HS.
3606V G

(<) cot (1) + sin! [— g] — sec H(= +/2) -an LFILIL] STeHTs.

(a) Show that the equation of the parabola with focus (—\/5, O) and directrix
X = \/5 is y2 = —4.2x.

OR

(b) Find the value of cot_l(l) + sin~? [— gj — sec (= +/2).

A [ SmLiys / Turn over
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44.

45.

14

(=) Gflwealadmbg Lluder oiHsul s womibd GmpbsULF grrmger wpemGuwl

152x 10° .15, whmid 94.5x 10° &.18. Bereul Lt urengsulen e GeNwsdH e

Gflwer o drerg. GRlwans@b wLHCADTH GelwsdHn@wrear FIrb
575x 10° &.185. erevis STL_(HS.

3|6V60 5

(<) GeusLim wpenmuled Hlmie|s.

(a)

(b)

sin(A + B) =sinA.cosB + cosA.sinB.
The maximum and minimum distances of the Earth from the Sun respectively
are 152x 10°% km and 94.5x 10°® km. The Sun is at one focus of the elliptical
orbit. Show that the distance from the Sun to the other focus is
575X 10° km.

OR

Prove by vector method

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

(=) (2, 2, 1) LHMID (9, 3, 6) eremy LeTatlaeT euPlLTsE CFoeugid, 2x+6y+62z=9

Ty SSIHDG CQFBGSSTHaD 2 6rer gersdler GleusL i &werum(
(FCae@ID 6@ allgalld) OO STiledlien FeTUT(H STas.

3|6V60 )

(=) y=x2 PHMID x=y? eTen euenaTeLamI&HEh&@ GenL il L Carentid (1, 1) eremapld

(a)

(b)

Lerefluded tan™ (%) TS ST (H&.

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+62z=9.

OR

Show that the angle between the curves y=x2 and x=y? at (1, 1) is tan ! (%)
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46. (1) e QgmLi #weumiliy wrhl X -@er LFeue FTiL :

o , x<1

Fog =12~  1<x<s5
4

1, X >9S5

erafléd (i) P(X < 3) (i) PR<X<4) (iii) P@ < X) srans.
3|6V60 )
(<=4)3x—2y+6=0, x=-3, x=1 LOMID x -HF& PFHWauDDPTL L UHWD
STBISSSem LFLiL] % eras &rl_(Hs.

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

o , x<1

P ={X=1  1<x<s5
4

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 — .

47. (1) (1+ xg)j—y =1+ y? GT &OTM U &S 0l & (1P FLOGT LITL lg 60T i ay
X
tan~ ly=tan~lx+C Sjdag tan~ lx=tan~ly+C eram Hlmeys.
S|6V6V G
(<=4) Gwend @it L alemeatepwl Liwer(hdd p—(q—1)=(pAq)-r 6eTar Himie|s.

(a) Show that the solution of the differential equation (1 + x2)3—y =1+ y2 is
X
tan " ly=tan~1x+C (or) tan~lx=tan~ly+C.
OR

(b) Prove p—(gq—r)=(pAq)—r using truth table.

-00o0-




