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PART - III
senflgs /| MATHEMATICS

( 0P OMID ydle eufl / Tamil & English Version)

Fne syetey ¢ 3.00 wefl Gryw | | Qurgg wHuGQueamsedr : 90

Time Allowed : 3.00 Hours | [Maximum Marks : 90

SiPlayengas : (1) S5 dlarssen sflursl ufard edamgr aaugmans
sAuriggs Qaraameyn. ossvufdle Gaplmuldea, sopnsé
samsrefluurarfi_d o anqwras GsMeflaseyL.

2) S0 oy smuy evdeas wLECL TYWHUSHED.
S136areQupnEL LwauBEs CuamTdL. LLMEH uBTUSDES
Quenéley LweETU@BFsew.

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
@Oy : (i) Siemensg) dlanss@Ess@n el waflsseyw. 20x1=20
(i) QarRs&sLULBdaear wrHy dlesald Waad ghyoLw dloLaus
Cain0sRsss GHS_GLe el wlmanyd Cotgg erpseyw.
Note : (i) All questions are compulsory.

(it) 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 ULy wr (h ul e papssa 254 &y
2v O=sx<a

0  dpuwdiys@Esse
(=) 3 (2p) 1 (@) 4 (%) 2

crafléd, a -6 WAL :

flxl={

It flx) = 2x Osx<a 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

X eramug) sefiflene swamily wrflurs Gosen Curg Spésngpd sappsaiiey
eTE Seumneng ?
lim F{x) = F{w) = 1

(=) X= ®

(<) 0 < F(9 < 1, oinardg) xe R
(@) F ererug Quilwdiierw GopLb smiy.

() Jim Flx)=F-=)=0

X——®

. . 5
Which one of the following is not true in the case of discrete random variable X *

lim F(x) = F(=) = 1

@ e
(b) 0<Fxy<lforallxeR
(c) F(x9 is real valued decreasing function.

1 =F(-—w)=0
(d) x_If}IPwF(I] F(- =)

X aefld, sper auans® :

flx = x+1
1
(1) ;l:de (<) (x ;11}2 ) x_+lldx () (x + 17 o
If flx) = xi 1 then its differential is : |
o b opapt ® o @ =
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1
jx{l - )M dx -@et A :
0

1 L 1 N —
() 0010 (=) 77000 (@) o001 (™) To100

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

@ Jo010 11000 ) Tooo1 4 To100

cos™? [-Jg—g} -6 (pgenantd WL

w 5 -
(&) 5 (@) 5 @ > (™) &
The principal value of cos™ [—Jg—] is

1 St
@ 3 ® 3 © 5 @ %
2 3] . . C o
A= {5 —*2} whHmd AA~1=A erafle, A -en Uy
(1) 19 (&) 17 (@) 21 (F) 14
fao[2 3 Sl .

A= 5 _o be such that A\A™"'=A, then A is :

(a) 19 (b) 17 (c) 21 (d) 14
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T S 4pRiqyir -b@ n, B 0P v ceumer yifluorsAad aald Y- -or
4]

wdiy

a q -4 p
< -4 —= N
(=) 3 () < @) ~ 5 (")~

"1
Il o, B and vy are the zeros of X3+ px2+qx+r, then Zl is :
(48

q

@ 3 m -3 © "5 @ -E

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

(1) 2 +y? ()1 (@) 1+n? (7) 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 eranm el 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 () i

12
The value of Z " s :

n=|

(a) O (b) 1 e} -1 (dj @
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12.

13.

14.

A A A AA

A A A \
2i - j+ 3k, 3i+2j+k, T +mj+4

erafléd, m -ér wHUY

(1) 2 (<2p) 3

M

I M A A
If the vectors 2i - j + 3k, 31 + 2

value of m is :
(a) 2 b 3

(@) -2

AA M
f+k, i+ m} + 4k are coplanar, then the

()

-2

5912

k cremp QousLiseT G $oT DeusL s

(rF) -3

":(d] -3

ewwb (-3, —4) LHYD HFD 3 VG Cerar. alLgder urg Uy U

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

(<) 2+ 32 -6x-8y+16=0
(F) 2+32+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

% + plxjy =0 -@en Sirey :

(&I) xX= ce—Jde (,%) y=ceipdx

The solution of :—y + plx)y=0 is:

x
(a) x=ce~pdy (o) y=celpdx

J'e—Bx xgdx - GiT I.D@I;Iq :
0

7
(@) 5 (@) 5

The value of j'e‘3x 2dx is :
0
4 7

(a) o7 {b) 57

https://www.tamilnaduboard.com

(@) x=celpy

x=celpdy

(c)
2
@) >
2
e) 57

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

(/) y=ce~lodx

(d) y=cepdx
(") o7

)
d ==
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15, y=(x-1) adép cueaaimmuler auea) wrmpLiLsta :
(<) (1. 0) (<) (0, 0) @ 1,1 () (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)

c— 4 . . - . .. .
16. ."_2_, = % = Z_‘;l I.D!Dg!lﬂ x4 1 = y-::l = 2 5 2 Grﬁ'ﬂm @({r)f@g)rra (35“-@&@5@

Qe v’ Garewrd :

w 3 2m 1
(=) 5 ()7 @) 5 (") 3
The angle between the lines
x-—4=£=z+1andx—1=y+1=z—2is,

2 1 -2 4 -4 2

z = 2n a T

@ 3 b © 3 @ 3

17. Qéaraumuaeusefich ergy N -an 15g) @if mhmLLE Cewedl @ ?
(@) Qumésd () UGHZD (@) sflgse (F) Siargb
Which one of the following is a binary operation on N ?

(a) Multiplication (b) Division (c} Subtraction (d) All the above

https://www.tamilnaduboard.com
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18. &pssrenid Spmselld gl e ewrenbweisy 7

(=) A erenug n afl@syocw ¢o sgr sl wmb A eraug g Hosude
erafléd Adj (\A)=\" (Adj A).

(<) @m swisi elflen Gatiiy iwf swsdrns Gma .

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

(F) o6 ol sieflullarn 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 uenada(pé swenuim_iqen Ognenaui Hé snyerfl sinx

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

d
If sinx is the integrating factor of the linear differential equation ay + Py=Q,
then P is :

(a) tanx (b) log sinx (c) cotx (d) cosx

20. 2=24y eremy uyeuamamugdan Agucusaband :

(=1) 8 (<) 24 (@) 6 (/) 12
The length of the latus rectum of the parabola x?=24y is :

(a) 8 b) 24 (c) 6 (d) 12

[ &wiys / Tun over
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U@ - I / PART - II

&GPy : amaCugib g dermssErse o wuaissayn. ddar aar 30-58
sLLnuwnrs eflevwealldseylb. Tx2=14

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

21. Spsangmd UG E®ET Hpies :

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

Re(z) = and Im(z) =

22. 23 -g wpowrss QeTHTL GoPHSULS LigwLer AN CspEsEEML
LOQmULECETMUE FWTUTLMLE STas.
Find a polynomial equation of minimum degree with rational coefficients, having

2 —/3 as a root.

23. tan"1(V3) -én pseaterw LAY TS,

Find the principal value of tan ! {JE)

24. y=x3-3x2+x-2 erenp auenatauenfé®, ahoshs yedreflaefld euampuiin@n Qar@
Car® y=x ere GanlyHE @eerrurs @mEEn ?
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 erap smnINEG, x=2 wpp dx=0.1 gy Cungy df - g snaws.
Find df for f{x)=x2+3x and evaluate it for x=2 and dx=0.1.
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27.

28.

29.

30.

9

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

- . . L1 . 2
QsrEula aumssQaps swaun 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
Eirés 1 = =

ax 1 - x?

2

. dy -y
Solve - =

dx -dl—:c2

e sefifew sy X -a1 Hapssey fean srrureang :
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 Eyman premubismer GGy sowusdla @m weon sar@o Gurg
B yéealen eramenfisens erens. sweumiLy wrflurer X -@er wdiysameru)d
aigen Gpiony Gbuiisefd 2-arer Leneflseflen eramanfi&ensenud 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 Aiarefuempg 3x+6y+22+7=0 e gersdH@ eeter Agreveva| 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 - 11

GHLy sremauGgniib S dAemnda@nsE dawaléaabn. elam aar 40 -5
sLLnuwns, e wafssa)i. 7Tx3=21

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

1 2 -l
31. Qerapd e@fben sieflssms 3 oras s ps. |3 ! ;

1 -2

1

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

1 -1 1

32. daraimb Cpfilus swarur_@s Osr@leu Cpiuomy i@ srard wyenew
vwetuRsH 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 marenolic SméEwn ?

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

34. 2x°-9x2+10x=3 cranp SWAUTKHE. 1 6 poQuale Gy yarsmas srars.

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

https://www.tamilnaduboard.com
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37.

38.
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2i + j -k aargd Vs @fiydrel afurss Qeuou@pg aalle,
(2.0, - 1) eranp Yeraflewws Qurmss seueleasufen HmLyellensulien erarranere
wpnid Hoss Asn@saismas sTaTs.

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

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

2 —
m@u&@&; : lim 2x 3

x>®mx? —5x+3

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

welgafear @réss Gpmien (weffdn) GOEEG QaulLrang el QUigeuULD ETENS
Qsrars. om Coruraiésg Gréss GPmu dfluecugparer wHHS @a;rr@éfasu—
UL Qerers. @r65s Gmlern b 2 8.8 @Omps 2.1 8.8 6 fsléEw
Gung) Siga GDHEE Geuligen LY Camymuwns ahs Sietey HHaMEGD ?

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.

iz

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

u

3 - r
Show that dex = tan"}(2) - T

0 1 + sec”x

[ Ly / Turn over
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39. R -an 1fg * %G (a*b)=a+b+ab-7 grem auerupssluCLrd, *, R -én 15g)

Seley Qupgetensr ? wicueunQpeaie, 3+ [:Z) -p FIENE,
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) wpD (-1, ~1) eranm Yemeflgenen il gdler penenserTss QETamiL
SuLLpglan Clung soerun(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 x+y?+5x+3y+6=0.

L@# - IV / PART - IV

@Dy : Smengg elamssEi@n oo walsseab. 7x5=35

Note :  Answer all the questions.

41. (&) 3x+y+z=2, x—-3y+2z=1, 7x-y+4z=5 eeam swaTuUT_ (B @g;rrgﬂé]@m
bitay srenr Aymoflar eflflenw LwETLFES Quensy. e ?

JEILVEVE

() [l =4:5-6x¢ arémp st @Ligraming Amo wHliysar x= -1, x=1 <A
yereflazafler Hes@n eran Hlmiss.

(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.

https://www.tamilnaduboard.com
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42, () lz+il=]2-1] aranp Pupsmaig z=x+ iy -at Hluoiures x+y=0 aen Pmieys.

LI

a
(<) _f S —dx = % s STLHS.

of W+ fla - x)

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

OR

() Show that [___ f(x) _a
qurfna—xfx 2

43. (=) elwd (—V2, 0) wHMD PusGauar x = J2 eenLw uramertwsilen

gwerur(® y? = -42x aans sTLHS.

ARV
() cot™ (1) + Sm-l(_ \—?) ~ sec” (- 2) -ér wHIY sTTS.

 {a) Show that the equation of the parabola with focus (-v2, 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. (@) eflualdopg Whkar osus RO G@DHGLILE FITHET (PED Gw

45.

152x10° .16, wpmih 94.5x 100 4.8, peareu L1 urengulien @0 @Gﬁ]“g@@
&M wen e.daeng.  @Mugsen wp O Gellw G LT gyt
STSX 105 .48, crems M.

TARVEY

() QaudL it enpules Bmieys.

(a)

(b}

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

The ma.\'imugn and minimum distances of the Earth from the Sun respectively
arc 1152x 10° km and 94.5x 10® km. The Sun is at one focus of the ellipﬁc?-l
orbit. Show that the distance from the Sun to the other focus is

5
STSX 10 km. pns:/www.tamilnaduboard.com -

OR

Prove by vector method

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

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

cranm gearsHnE detiEssraabd e sarsdHer QeusLi swerurQ
(gCsaud @b uigeud) SIDRE STitedicr FOMUTE STaTS.

V60

(=) y=x wpmd x=y? cTémm euenaTeuaTE(EhHSE GenL L L Gamambd (1, 1) eremgytd

(b)

arefludléd tan™ (g) eTend &L_(Ds.

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=x? and x=y2 at (1, 1) is tan_l(f’-].
4

https://www.tamilnaduboard.com



16 5912

46. () @ Cgriir sweumiiy wrfl X -Gler Lreueh iy

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

SIVE0GI
() 3x-2y+6=0, x=-3, x=1 wpob x -NE& HHAWaPOTD @ UFD

SATRGSHeT LTl % erend &I_()s.

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

0 N x<1
P ={¥21 | 1<x<s
1, x>5

Find (ij PX<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  swauTlgeér ey
tan‘ly=tan'1x+c élG'DGUQ_I tan‘1x=ta.n‘1y+C orelt ,rf;]gna_[a;_
SV G)
() Cowenn S| Leuerammeniill LWETURSE p-(q-1)=(pAg)>r eran Blmeys.
(a) Show that the solution of the differential equation (1 + E)gﬁ =1+ ¢ is
x

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

-000-
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