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PART - III
sl / MATHEMATICS
(50D whmb <gridle el / Tamil & English Version)
sire iemey : 3.00 wewfl GBI | [ Qorgg wHIGLeSET @ 90
Time Allowed : 3.00 Hours ] : [Maximum. Marks : 90

Sifleyenraet : (1) Smarsg elamssepd sflwurel ufaird o reTyr TaTLSHMS
sflurigg s Qsrdraraybd. Falufeid @opull@glba, Siers
sansrant iurenilib o L anguinss CgfelsseyLd.

@ Beon deg smLYy  o@olmer  LLHGD T(PGIeISH L,
SNy &CeThGaushEn Lwau(ss Coaar@n. ULhisar BUENTEU SN &
GQuendled LwWeTUHSSAD. :

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.

L& - 1/PART - I
@Y () Swesgl ellamEsEhsEiD é‘j]eml_u_lsaﬂésasa_[Lb. 20x1=20
() Qasr@aEsiiul{drer BrenE wWrHm elelsafle Weayb ThHLe LW
AaLowus Csrlsdsas el e darlaayb Gersg
GT(LPSEYLD. '
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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2x% —y=3 T@ID aUmESCEPF saTuT e Siey GOILEGHaug :

(<21) UreueneTiDd (<2,) CpraGarhsen
) Bereuliib () eul L miser
The solution of the differential equation Zx% —y =3 represents :
(a) Parabola (b) Straight lines
(cy  Ellipse (d) Circles

fix) = }]‘tcostdt, GTEsT 6L Elf_ =

g cx
(<24) xcosx (=),) cosx—xsiny () xsinx (FF) sinx+xcosx
. df
If tcost dt, then = =
f(x] Jcos en -
(a) =xcosx (b) cosx—xsinx (c) xsinx (d) sinx+xcosx

t et CrrsdnEl Gpe Basupdrer g Gumrmeiar jeta) P wy@b. Qummer
< lur@d eigiomeang ﬂp@(@i}gd@@ Ba18lmEELD tummaten erellng elldlgors
Qlenlopglererg) erafle, e :

(<) P=Ckt (<2p,) P=Cekt (@) Pt=C () che—kt

P is the amount of certain substance left in after time t. If the rate of evaporation of the
substance is proportional to the amount remaining, then :

(a) P=Ckt (b) P=Cekt () rioP=C (d) P=Ce~kt
B DHOb v <pALmal SiebEEh Sarsdd o oi@bhsETeTs) e,

(1) [Q,E, ﬂ=0 (<) [3, B ﬂ=1

@ [@85]-= w [3E )

If a vector o lies in the plane § and vy , then

@ [2.8.7]-0 o [LE33)=

© |8 7)=2 @ |5,8, 3 )=
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—(pvq)vpv(pa—r)] -6 @HIoD :
(21) =(pag)alpa(pan)]

(8) ~prgalpalpv—r)]

The dual of =(pvg)v[pv(pa—t]] is :
(@ —pagalpalpan]

(© —pagalpalpvr)]

3 - 9012

(<) ~(prg)Alpvipa—)]

() (pagalpalpyv—r)]

(b) —(pagalpvipa-r)]
(d)  (ergAlpa(pv—r)]

Agrap 3 X 3 uFSwopps Careres Sienflsd AAT = ATA npmid B= A1 AT erémpeur

@\ mLber, BBT =

(1) I () A

(@) B () B

If A is a 3 X 3 non-singular matrix such that AAT = ATA and B = A~ 1 AT, then BBT =

(@ L (b) A

(c) BT o d B

A = {(x, ) | a<x<b, c<y<d} ¢ R2 erevs. &M u: A — R 2yang) A -6 Fyrang) eraflev,

T ) )

o%u 8,2_1,;

oZu azzﬁ
A +—'-'-=1 hrd X, € A

Pu  %u :
oy —————=1 ¥ {x,yle A
(%) 22 32 (x,y)

Let A = {(x, y) | a<x<b, c<y<d} c RZ If the function u : A — R?is harmonic in A, then :

(&) 32 57 0 v{xy)ea
%u  o%u
(a) ﬁ‘f'a—z'—o V[l,y)EA
8%y %u
— =0 v{x, A
(c) 32 ayz (x,y)e

The product of all four values of [cos-’;—T 4 sj;n-—g—

@ 1 ) -2

; 2y %u :
Cr B 1 V(xy)eA
®) ax? By2 ()
3 % %u
- —— _ =1 ¥V(x,1yle A
@ 37 32 (x,y)

- 60T GTEDEDIT g)rrs'ifr@ dlliLseler QUmsES Hgrams :

@ 2 (m) -1
«)A
© 2 d -1

[ SlgpliLs / Turn cver
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10.

11.

12.

(6, 0) eramm LereflE@h x2—y2=4 ereanm eueveredeny WBgidrer LeTeNlH@ELo 2 aer
Qsrerwey GoDHSULFD erame, Sjliyarafl :

(1) (35) (=) ¢, 0) @ (BB () (5
One of the closest points on the curve x?—y?=4 to the point (6, 0) is :
@ (35) ® @0 © (VBB @ (B

z ereny selCLenTenTTeng z € C\ R 56110 z+1e Reranayb EN(BHST, |2} -6 WS :
Z

(1) 2 (<) 0 (&) 3 () 1
If z is a complex number such that z € C\ R and z+le R, then |z]is :

z
(@ 2 (b) 0 © 3 (4 1

flx) = 112" a<x<b ergild M (H GsrLiFfurer soeumiliy wrhl X -6 Blanssey

SLisd srifeoas Ghédng erafle, GeremelaaupmieT 6rgl a HPID b -Glet
nglliLserTs @Qrms) ?

(=¢) 7 LHHID 19 (<=4) 0 LHmID 12
(@) 16 wHmbd 24 () 5 wpmn 17
1
If the function f(x) = 1 for a<x<b, represents a probability density function of a continucus
random variable X, then which of the following cannot be the value of a and b ?
(a) 7and19 (b) 0and 12

() 16 and 24 (d) 5and 17

o(A) = p([A|B]) eraflé, AX =B eretip Crflwé swerumhsaflen Cgm@lumeg) :
(<=1) @piis®La L WwHDIb craTeThp Srejser GuDPImHSE@LD.

(<) poasowemLs LHpbd ¢Cr o Sy AuUDA@EESLD.

(@) @@réjasemmm‘r_bm@.

(FF) &(PRIGENLOE]EL_WIGI.

If p(A) = p([A|B]), then the system AX = B of linear equations is :

(a) consistent and has infinitely many solutions

(b) consistent and has a unique solution

(c) inconsistent
(d) consistent
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13.

14.

15.

16.

5
x esinu . 3 cing? 1
f) =] —du, x>1 wHpd [ = [f(a) -7 (1)] erafled, a QupsHmigw
. 1 F
RO U : -
(=) 9 ()3 (@) 5 () 6
X eSinu 3 cinx? 1 '
If f(x) = I u. du, x>1 and IQ dx = = [ f(a) — f(1)], then one of the possible value
1 1 X =
of ais:
(@) 9 (b) 3 | (€. 5 (d) 6

L gdlem erbwLSSTHRNSSHe]

(@) (=)0 (@) 2 (7) 1
The eccentricity of the circle is :
@ 3 ® o © 2 @ 1

?-[?+2?+4£)= 38 eretp gargesl GQurmss A(l, 2, 3) erenp LeTetluflen
Qibuiyerefl, A'(3, 6, 11) erafla, A GI'GiTI‘ﬂ) LereflufeNppg QasrhissiulL sargglnE
auepTWILBHID CQeb @SS en 2y

(1) @5 7) (<) (2.3, 7) (&) 2 -47) () (2.47)

If the image of the point A(1, 2, 3). w&ith respect to the plane ;) [?+2?+4£)= 38 is
A'(3, 6, 11), then the foot of the perpgndicular from the point A to the given plane is :

@ @57 b) 237 © @& 47 @ @47
fx)=x3—3x2, x [0, 3] erermp &r9n@E Crrallen GCapmsans Hleppey Glaliud ‘¢ -udlan
L -

(@) 3 ()1 (@) 2 (m) 2

The value of ‘c’ satisfied by the Rolle’s theorem for the function f(x) =x—3x2 xe [0, 3] is :

[N} NoW!

(2) (b) 1 (© 2 d 2

8012
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17.

18.

19,

20.

31 -am 5 Id Uig cped Fg6igl Qe Gemrmuinns, 31 -ar #gaists e pemwils Guird
THHEET WL BSTGD ?

(1) 5 (@) 5 (®) 31 (%) 3
The percentage error of fifth root of 31 is approximately how many times the percentage
error in 31 ? "
@ 5 ®) o © 31 @ =
31 5
fhpib g ereen pepmGul m HMID n Lilg U{ETeT LIEImILiLIE
h(x) =(fog)(x) ererfled, h -&m Ligwirengy :
(1) o (<2) mn (@) nm (%) m+n
If f and g are polynomials of degrees m and n respectively and if h(x)=(fog)(x), then the

degree of h is :
(a)  mn (b) mn (g —nZ= (d) m+n

%
6o
&
3
o,
i
of
=)
L=
B
G

x<0 Greﬁﬂsb,tan_](lj -G @I+
X

(=) —7 +cot™1(x) (<=4,) tan~1(x)
(@) —w + tan~lx (/) cot™1(x)

If x<0, then tan™ * [1) is equal to :
X
(a) —m + cot™X(x) (b) tan~(x)
() —7 + tan x (d) cot™1(x)
2l farapeer g A Fweumiiliny papuie Q@ SIETLTS 2 @ EslLRSDS. &\

1 :
gan(hselle GLe wrargparar Hensse SiLisd smi flx)=141 lrearsd
: 0 I=x<2

eresiled, @Lenl e Ligdsarer syre] LDﬁjQJLbI.LIJGLl[j}ULg wenpGur :
2 L.F 2 i 1
)1 —, = ; i r) =
O @ LI Qe
A rod of length 2] is broken into two pieces at random. The probability density function o

D | e~

the shorter of the two pieces is fhey= q TR . The mean and variaﬁce of the shorter
' |0 I=sx<2 '
of the two pieces are respectively :
% [ P 2 i
@ 1, ORI @ L& @ L L
12 273 g 13 2" 6
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UGS - O /PART - T
GOy : sTemeuCuigyn e Marrés@rse ol walssan. e orer 30 -5
SLLMuWTES eflenl welésealib. _ 7x2=14
Note : Answer any seven questions. Question No. 30 is compulsory.
2. Aeranig ghep aflesysiwu yiflunny Caramel e erafled, |adj Al ereimLigy
lens eranT erar Fmieys. :

If A is a non-singular matrix of odd order, prove that ladj A is positive.

12
22. HmEGS: Y, i°

n=1

12
Simplify : Z i

n=1

23.  **+2(k+2)x+9k=0 ergyiib FLDGITLITL_iq 60T CLDGDIBIGET FIOID GTawfled, k - @ HINIL| &Tesss.
If 22+ 2(k +2)x + 9k =0 has equal roots, find k.

24. F(Hh&GS : sin~ sin0)]
Simplify : sin ™ [sin10]

25. b 5 e 2 miwugb, x ~-Fms %ﬁuq&aﬂuﬁl@ Cerh& Qeoeugwre
el L miseflar swemir el & S(Hellsa.

Obtain the equation of the circles with radius 5 cm and touching x-axis at the origin in
general form., '

26.  fix)=x"-2r=3 erenp &MY (2, ©) cremn @erL QareNulas Sl oms eI ere Hmieys.
- Prove that the function f{x) =x2—2x—3 is strictly increasing in the interval (2, ®).

X
—— aTen flmeys.
yy* =22 Al

X

27.  f(x, y) =cos ! [—;—J arafley, f, =

If f(x,y)=cos™! [i—], then show that f, =

[ Slgpliys / Turn over
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%
28. wIHl®hs : fsinm x dx
0
2
Evaluate : J sinl® x dx
0
a2 a2V
24y ¥ = : : £ i A iyt
29, ¥ T E | I [a] =0 eramy cuessClsp FwetUm iger euflans wHMHID Ligenil

(G\m&@GLTamD) SToTalss.

Determine the order and degree (if exists) of the differential equation
2 27%

2O g [-@-5] =0
dx? dx

30. . /Var(X)

% eTafled, Var (2X+3) -ar Wl srems.

If JVar(X) =

(NS [t

then, find the value of Var (2X+3).

L&) - I / PART - III

GO : sTemeuGuend egup elamTésErs@ ellenl wieTlssa)b. eilarm eram 40 -&@
SLLmuwns efenwefl&seLb. 7x3=21
Note : Answer any seven questions. Question No. 40 is compulsory.

2 g i 3
3. |[=3 4 -2 —1| cTenn Semflenil gLl euigeSled LTHDH ATSHTID STETS.
6 ) PR

2 =2 4 3
Find the rank of the matrix [—3 4 —2 —1{ by reducing it to an echelon form.
6 2 =1 7
32. 4%-3(2%t%)+2°=0 ereyd FweaturlielL Heope GCslwb oass

G DUGIIETEETUD &STEHTs.
Find all real numbers satisfying the equation : 4*—3(2**2) +2°=0.

TNPSC JOB | www.tnpscjob.com



33.

34.

35.

36.

37.

38.

39.

431

3!
7 17

Blmeys : 2tan ™! —;— +tan " = =tan

-1 1 41 -V EBT
Prove that 2tan ! E +tan "} ; = tan ! E

(6,7, 4) wpmibd (8, 4, 9) eredin LieTeflmer adlunes Gedayth CrrsGar® rz LoHmID yz
SeMhIGeneT Glaul (Bib Lereflseens srems.

Find the points where the straight line passes through (6, 7, 4) and (8,4, 9) cuts the xz and yz
planes. )

1~ cosm® ;
lim J=16I’611ﬂ60,m'——inGFGOTﬂ ).
8—0 [l—cosnﬁ ey

If lim
80

(1 e mBJ =1, then prove that m= +n
I—-cosnf

Gl Campmu wéns g Weopuliled 415 -eir Camymu whinlemens sramrs,
Use the linear approximation to find approximate value of 475

o =]

Je 2™ dx =5t araflar, [e 27T dr g Wl 1Genans s,
0 : 0]

I [e™ 2™ dx = 51, then find the value of ORE R

0 0

AP X=4)=P(X=2) WOHOILL n=6 GTEOIIDLIG. 2 GTer X~B .(11, P) -6 Lreued, srmaf) LHmID
SLL elassd o fuianens srams. .

It X~B (n, p) such that 4P (X=4)=P(X=2) and n=6, find the distribution, mean and Standard
Deviation of X, £ '

CesTR&s L L sangdlen 185 Dereimid Cewararg (i) DNNLayll  Liewr
(1) Gemigl e LopmId (i) &FoeL] LiGwTL 2 dlwemeisenarL QubNB&Eon erars
FRLITT&s.

msn=m+n—mn;, m ne 7

Verify (i) Closure property (ii) Associative property and (iii) Existence of identity for the
following operation on the given set :

mEn=m+n—mn; m, ne Z,

9012

[ Smlys / Turn over
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]

Zn /j

12026

40, 2z, =1+i wogb 2 =11 arafle, [ -a GBMOTEDDS STEMS.

2026
_Z‘l_}

If g =1+1i and zi:l-—i,ﬁndtheiﬂverseof(
22

L@d - IV /PART - TV
GO : DTS AarEsEssEh el wallssa . 7x5=35
Note : Answer all the questiohs.
11. (=) Yemeupd CHNLE soaur (S Qsr@liemu GBTOTD S{enfl SMemTed (LPEDDHEIL
LeTLBSS STés :
2%, +3x,+3x3=5
=2yt ay="1%
26060
(<) 22 +22=0 eTenp ST I4DE mhg STeyseT QBHSGSL eTer Hlmieus.
(a) Solve the following system of equations, using matrix inversion method.
2+ 3x, +32,=5
3xy—x,—2x3=3
OR

e (b) Show that the equation 2% + 2z =0 has five solutions.

42. () po(—qur)=—pv(—qvr) GTETUMS Qiiieod i Leiemamerill LwertGss

Hlpieys.
S|6060F)

s

4
(<) _flog(l +tanx) dx = jgi log2 eTar Hlmieys.
0
=(a) Prove that p—(—gvr)=—pv(—qvr) using truth table.
OR

ar

4
(b) Prove that Ilog(l + tanx) dx = % log?2
0
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43. () sweurien, $iés E+D)(x+3)(x—2)(x—4)+21=0
| 2[6060F)
(&) y=Ilog(l +x) eraim) cuameTEUMTELI GUGHTS.
¢(a) Solve the equation
X+ E+3)(x—2)(x—4)+21=0
OR
(b) Sketch the curve y=Ilog(l+x).

44. (&) x-y+4=0crenp CrrsCan® x2+3y2=12 erem Beren L gdler Qsr@Can() cren
bloeys. Cogih QsTRb Lsrelaws srers.
_ D606V
(=) @@ wrgfe srariuGn sHluss DA ESBEG6T Hengeypid eSgomens
2BCHISSed <ibs wréflule sremiLELb S EHHSSEET 6T 6TeimentEenssi (s
cfldlglons ambbgidaers. 100 < ar® Sra QoL Qaalludie) gm wrHfulde
Srousdled sramiu@hn sdHiluss EMSHMESeN T eramentGanaiiae 10%
Senge ndpgl. 1000 oy em @ sdr pigelled pribLSHS srewriLED sS5Muss
HASSMmEsTern eramafisamsuie eaiaere Bsblmemh ?
(2)  Show that the line x—y+4=0 is a tangent to the ellipse ¥*+3y?=12. Also find the
co-ordinates of the point of contact.
' OR
(b)  Assume that the rate at which radioactive nuclei decay is proportional to the number
of such nuclei that are present in a given sample. In a certain sample 10% of the
original number of radioactive nuclei have undergone disintegration in a period of

100 years. What percentage of the original radioactive nuclei will remain after
1000 years ?

45. (1) QeusL i woepmulien, cos(o+ ) =cosa cosP —sina sinf erew Himies.
LN
() P+ dy=aydr. y(1)=1 wpgyid y(xo)=¢ erand ClEr@é&siL Qeerg. x, -6

' oSllimus srems.

¢ (a) By Vector method prove that :

cos{a + B) =cosa cosp —sina sinf
OR
(b)) (@2 +yAdy=xydx. Hisgﬁmiﬂmtyﬂjzlandy@d=e.Fﬁdﬂhevﬁheofxw

46. (=) @m safflaw smiy X -ar Blawsse; lep sriuireng) -

x 1 2 3 wiied 5 6
fx) k 2k 6k 5k 6k | 10k
erafled, (i) P(2<X<6) (i) P2=X<5)
@) P(X=<4) iv) PB<X)
CTEITLIGUDENMS 5T eioTs. =
{060
B : : [ Hpliys / Turn over
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(<=3,

e (a)

(k)

12

) m Bmdole, EuGdmhs 05 8 feblLg gmsa bilar oFsuls 2wy

418, Bflen uTens @ LiFaueeTLD erafled, dulelmbg 0.75 S HeLwl L
girsHe Biflar e wrdenss srewms.
A random variable X has the following probability mass function.

x 1 2 3 4 5 6
fx) k 2k 6k 5k 6k 10k
Find i) P(2<X<6) (ii) P(2=X<5)
i) P(X=4) (iv) P(3<X)
OR

At a water fountain, water attains a maximum height of 4 m at horizontal distance of
0.5 m from its origin. If the path of water is a parabola, find the height of water at a
horizontal distance of 0.75 m from the point of origin.

47. (=) s(t)=2t3—9t2+12t—4,@réj@ t=0 ergd g @ CaTLe @b SHS6T

BETE DG,

@) erpGrrhsais geaflear Hag wrmdng ? -

Gy (pse 4 eflarmgsefld) giaer Lamflss Corss siTdames Snems.

(i) HensGausb L&A wHUmL LWL Crrisefe) eraemb giseien
WPHESLD HTEs.

{60608

(<) (1, —2, 4) erarp yerell aflé Qedeaugid x+2y—32=11 aenip seT5HHG

° (b)

A . b BykS - G ; :
FRIGHFTED ~—— = T — = erenp Car iy M@ ©)enaE@mUTGa D <HenLouLd
seTi S e goaTUOE Jdors QeuslT Foarur@ wHOHD Sriesue
FIDETUTHEMATE Snls. '
A particle moves along a line according to the law s(t) = 203 —9t2+ 12t — 4, where t=0.
(i) At what times the particle changes direction ?
(i) Find the total distance travelled by the particle in the first 4 seconds.
(ii) TFind the particle’s acceleration each time the velocity is zero.

GCR

Find the non-parametric form of Vector equation and Cartesian equation of the plane

passing through the point (1, —2, 4) and perpendicular to the plane x +2y—3z=11

THE =TS B

and parallel to the line
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