PART - I
senflso / MATHEMATICS

(#p wpgd 2ywdle eyl / Tamil & English Versions)

&re siara) : 230 wenfl Coyw | [ Qurgs wHluGuanss : 90
Time Allowed : 2.30 Hours | [Maximum Marks : 90
Sifleyenraen : (1) soaps demss@pd sfwursy ufeurd o erargr TaUgmens

Instructions :
GBIy : ()

(i)
Note : (i)

(if)

sflurrgg s Csmerara). &uuﬂsﬁlm Geopuldmuen, S@Dns
sansrentiLunerfliib 2 1 emgt ng ib.
2 B soegy smUyY @0 e ok GG TpHUSD GO,

2413 Camg Haugh@bd Lwau@ss Gajm ULRIEET euanTeusDE@
Quenéle) LwenLBSSLD. Ny a0

(1) Check the question paper for fairness of printing. If there is any lack of
fairness, inform the Haﬂ&:pervm;\lmmedlabely

(2) Use Blue or Black ink h::-_wrg(f:and underline and pencil to draw diagrams.
S

u@sl - 1 / PART - 1
Simaggl elleasEna@D ailenL wefisab. 20x1=20
Qsr@ssuucPerar wrpy dosad Hsayd gpyew
dloLeoug CoMH0s0556 GO HLE e Gamanyd Csiss
T(PSEYLD.
All questions are compulsory.

Choose the most appropriate answer from the given four alternatives and
write the optien code and the corresponding answer.

[ HLys / Turn over
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1.

2

28 @en 11 -m1b ugepe #5850 Genp Curpmwiors 28 @Gen sselldsL
Genperws Gume ___ DLRI&TELD
i 1

a 11 @ 28 B 3 W 7

The percentage error in the 11 root of the number 28 is approximately
times the percentage error in 28.
m 1n (2) 28 G 2

- 12=36 6@ 512y +4k=0 ereimp GCs1B gm GsrBCa® eraflés k @em ol -

9 81 4 2
M @ % @ 3 @ 3
The line 5x -2y + 4k =0 is a tangent to 422 —12& 36, then kiis

9 81 4 2
o 3 @ 3 ® 3 @4 3

Qumssena AuTmss Gawrdwu ganblen apliLg papeiisafa, w? @en cufiens.
(BaE w erdnig (1)/3 g sUGEuaET apaib)
a2 2) 1 (3D 4 4 3

In the multiplicative group of cube root of unity, the order of w? is : [wis a complex cube
root of unity]

m 2 2 1 B) 4 4 3

f(x) vppd gx) epélw ETTyser Qumrgeul e Qe vy il £l ull
UarumISSIUL L e Curd @YD erafld, Qurgy eug e QeLndiy
eilflufen erps @HCG L Sleoale g Gasymenflulen Gen,_ wHly ewirs
LoTmID ?
M f@x=0
(2 g'@)=0
() 8(x) eremugy g sweaflFgmiy
() fix) eramugy 80 swaflssriy
If fx) and g(x) are two functions as defined in Generalized law of mean then Lagrange's
law of mean is a particular case of Generalised law of mean for -
1 f@x=0
(2) g'@=0
(3)  glx) is an identity function

(4) fix)is an identity fun g ——




X1y 1PED SrOLGATND BSTD —ir+y WD STO UGS :

(1) apampmbd sréd LGS (2) prensmd st UGH
() s st uEH (4) @rewmb sréd uGH
If —x—1y lies in the first quadrant, then —ix +y lies in the :

(1)  third quadrant (2) fourth quadrant

(3) first quadrant (4) second quadrant

Slemeumeuemeupmidr ergy QuienwwrEn ?

M pvi~p) )  pa(~p) (3 pvgq 4 prq
Which of the following is a tautology ? :
1) pvi~p) (2) pa(~p) (3) p%q N @ prgq

| ]
X erenm sweumiiy wrhlleér urapuig 4 Cuogyud au(rfhﬂ,a\@'ﬂﬂdl E(X?) @en
Wl '

@38 - 6 2 @ 4
Variance of the random variable X is 4. Its mean is 2. Then E(X?) is :

? = s? - t? eremm FwenUm(B GHlug

(1) yz-gemb .

(2) az- gemd .

(3) i WwHOHIDd ¥ yeraflsener Bevamé@d CrisGar®

() xy-gemd

? = s_t" —t-i: is the equation of :

(1) yz- plane

(2) xz - plane

(3) ;mﬁghtﬁmm&”m“?mdk
(4) xy - plane



5 - ; flé ergy Guwwreang ?
v ¥= x> ereTm QUenNETeLeny &GS &@&.&n;ﬂuw SaMidelTie el
el 2_crersy. Gogib iULdTaNlg
@ SUMETaITES G auenemey LompmiLs Lyemetl o ararg). (LOGILD
¥ fﬂml_.a%a;rr@
BmiL raflse e emar,
) QUaTeuanys s, PNNES Cuoorar cueerey wTHMILI LjeTaflse &l
3) UdeTa s, Suenarrey wmHmILs Leefl HenL_wimgy
. . 0 H " - Eﬂ .
4) ﬂimmmmgg@) @ suemaeay wrpm yerafl e ereng). Cogyb BiLiyeTeflufg
¥'=0 @D

1
Which one of the l’ullowi.ng Statements is true about the curve y=22

(1)  The curve has a point of inflection in which ¥iadoes not exist
(2 The curve has more than one point of inflection

() The curve has no point of inflection @

(4)  The curve has A Point of inflection in whisk ¥, =0

0 =14 22=1-3i wHmp 33=2+4i erafle), 12223, 222,2, WHDID = 72252
raLIeT g DBTEST Fershc) :
M) Qm swuss W&Carems e @a}mjﬂqaaﬂsﬁ
(2 @Cr Csr_aweiar o~
8 GoiCare WsCaramiiiar weanycrafag
(4) FOLIES PECaTansf cir (penenierafg g

If 2, =142, Z2=1-3i and 23=2+4i then, the points on the Argand diagram

Tepresenting z2,2,, 22,2,2,, — 72,2525 are :
(1)  Vertices of an isosceles triangle

(2) Cm

(3)  Vertices of a right angled triangle
(4)  Vertices of an equilateral triangle




5 1312 (NP)
11. swugssrer Cpflwe swarur@aaflen AgsrELuGea p(A) erenug wfl&efl e
cranefisensenu el @epeuneng erafle Qgr@uuTang :
(1) Qevefllue wpn Sieysdr LLHCL QubBmEELD
(2) Breyser QupBlmésng
(3) Qaefllue s Siay W GCL Aupdméasd
) Qeuefllue s Siey wHpd cramafsemsupy Qaefliue wpp Siayser

QuphméEn
In the homogeneous system p(A) is less than the number of unknowns, then the system
has :
G
(1) only non-trivial solutions N

(2) no solution
(3) only trivial solution ) P >

(4) trivial solution and infinitely many non-trivial solutions

12. y=cx—c eranugenants Aungs Sreunsls Cluby EJMSG&@ swenun(® :
1) y=c @ @Y +ay +y=0

(B ) -xy+y=0 @ y'=0
y-:.:x—cz is the general solution of the differential equation :

(1) y=c @) (W)P+ay'+y=0

@) )-xy+y=0 4 y’=0

y'+(y”}2-x(.t+y”}2 crarp aassdsys swaurgear auflos whpw ug

18.
aparpGuw :
(). 1.2 2 11 (3 22 4 21
The order and degree of the differential equation y' + (y"P=x(x+y") are :
m 12 @ 11 ® 22 @ 21



1312 (NP) b

14.

15,

16.

17.

'I"l'//
f anx — cotx dx ﬁlﬂT LD;ﬂIIJL\IZ
0

1+ tanx cotx
" s 4 0O
M < (2) = (3 3
b
The value of f Mf__ dy is:
o 1+ tanx cotx
o m
o7 @ = @ 3 @R

S umlevren Lyeuellé) P(X=2)=P(X=3) eraflé), Lisriarenau A @eim iy :

(1 3 2 o @ 6 4) 2
In a Poisson distribution if P(X=2) = P(X=3) then, the value ¢f ifs parameter A is :
¥ 3 2 o @G 6 @4 2

2+y?=4, 1=-2 wpgb x=2 aupdpe Yo Cu gHubL uriSeaer
rHsms Qurpsbsé spOPLLGL Curg doLsehd L uQurmefiar
euenaTUrLIL :

(1) 64w 2 32n () 8 @) 16w

The surface area of the solid of revolution of the region boy ded 2 =y &

and x=2 about x-axis is : wil b e

=T S 1 vy TR o JREPRY cafle), 7

BeLlul L Gemea
St
W 5 - @ I @ 2%
<
H:+?+?-E’.':|-3,|§|-4,|7:'|=5mmth“nglebem At
€en a and bis
@ = @ = @ 2
3 2 b5 W =
3
P



18.

19.

20.

y?=12x eremp Ureuenamigflen @adiprenflc . 40 ; : .
A mrentles @midloarafisefléy eamuiu@n
ABrOCanGat spflaei yeah sicowui> Gark

() y+3=0 (2 y-3=0 () x-3=0 ) x+3=0

The tangents at the end of any focal chord to the parabola y? =12x intersect on the

line :

(1) y¥a=g @ y-3=0 @) x-3=0 (4) x+3=0

A erenp Hensuded vafiuden cufews 3, Persudell k # 0 craflér A~! eranug -
(1) % . 2 « ey =1 (4) -s; I

If A is a scalar matrix with scalar k # 0, of order 3, then A _Vis®

m 3! @ u @ ! @ 3!
am Gsrarpfler sa1 saa) LHPL HIHHL FHUGWL wWIHESHH &6
cramemenelley swwrs Gmé@n Cungy Cerargden cuemeruriiy -

4
(1) 4w @ 3 @ 1 L

Thesm{aceamaofasphemwhenthevolmisi:mfmingatthes.a.merateasits
radius, is

dw
(1) 4w @ 75 ® 1 .

[ Sliys / Turn over



L@ - 11 / PART - 11 |
e sz.li
GBIy - (i) aGaaub ap alamssEnsd ehlen_wefl&Ea|0 .
(i)  eflamr erair 30 -a@ SeRTGUUNG aflen_wefl&seLd
Note : ()  Answer any seven questions.

(i) Question number 30 is compulsory.

. . p narenr Coflws
21. galeurm eweas [BImemT L Serfl b1 6T aBeT enet] & 6 & 60 L a,rruwug;m:sw | 1]
r . 0 Y IT|

FoaUTLBs GsrElGman £Gy Asr@astiul Harer Flapsdlé@ ppeury
CT(PEIS.
"e® @uuda T 1 wimb T 2 wHmw T 5 Premlkge e aTeTen. LML 100
wHUGDE Crss 30 premunkse o draren”
To find the number of coins, in each category, write the suitable system of equations for
the given situation :
“A bag contains 3 types of coins namely ¥1, ¥ 2and ¥ 5. There are 30 coins amounting
to ¥ 100 in total.”

— - -3 / . — - —+ -
22. 3i +2j+9 wHWPD | +mj +3k <Feruar ROpEdsreny @) enenr
g .
CeudL itser eraflé) m = 3 e fipeys.
= I T ARG
If the two vectors 3i +2; +9k and ; +mj +3k are parallel, then prove that
IS =

3

1+ by e ;
23, [ﬁ) =1 eraflé) n -@en Badly Bens P e whlieys ETeiTs,

: rindmempmﬁmmmganmch&m(“f]"ﬂ_

= 3




24.

25.

26.

o

28.

Epssaim Blspsflam anp UL SO cUMTE.
Tenm  are  dambar  (Comet) yargy @fAweaend  (Sun) &HHl
uraueenuiurengula Gswdng whmb @Rwd UrumanusHdar @GeblwibHo
Siowdpg. awrd danda @huafidmbs 80 Wodlwe &.5. Agrawaies
2A@whs BnEEDL Curgy wrd dlanbeayn, Gluaayb GaaTsE
Gar®, urengulleh saar % e CaransSomean THUGSSID.”

Draw the diagram for the given situation :
“A comet is moving in a parabolic orbit around the sun which is at the focus of a
parabola. When the comet is 80 million kms from the sun, the line segment from the

sun to the comet makes an angle of ;radi,ans with the axis of the orbit.”
: »

4 N\
fix)=sinx -én wrmBlency craraeneansd &iTs, |
Find the critical numbers of f{x) = sinx. Y

: %‘ ’,...1,“-7/‘/:_?"~

fly=2+1 erandlp aumarauamyuien sriusD wHmb Bligliy sfuapeap
ETRTS. -
Write the domain and extent of the function kﬂQﬂ +1.
O
R
-g/

.
Ppess : -—r'.' T+ Vo

<
dx & dx
Prove that ’fl + Jcntx jl + jtan_r
% T
B""ﬁ“mﬂ’m ﬂﬂ’@g eraaaflen GewTid, euPHSLOTET Fal_L e g@ Y

Sppg e HS.
Slmw&utﬂ‘eulufaﬂmmouhomlnumbusmmtdmedmamdlm

[ Hapliys / Turn over
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29. @@ swamLLY wrd x-er fapsase, SLiHEE smiy f(x) = 3e

10

S x>0

’

0, x=s0

eTafled LTeud smiy F(3)=1-e~9 aren Himeys

P that F(3)=1-e-9 ; »
rove that F(3) =1 if the Probability density function f(x) is defined as

f(11={

-

r X220

0., z=0

30. firl'=l_x—2:_+rx—5| TaD sriyEe [1, 6] G e Qaafbid Crrddn
Coppsenss &M Lnids, :
Verity Rolles theorem for the function Sx)=|x = +]x—5| in [1, 6].

GBIy : (i)
(i)
Note : (i)
(i)

u@d - 11 / PART - 111
aCaeib e cllanés@ns® eflen_weflssayb. 7x3=21
el ra 40 -&@; sewngliLns GGIEI:AI_I.UGﬁﬂa{lh_
Answer any seven questions. .
Question number 40 is compulsory.

31. A wppbd B fdw gCsagd @m waprd eufeswdrer QuTmss e
Siaflsaars Garan® p(A)+p(B) # p(A+B) crarusemen Him9ss.
Prove that p(A) +p(B) # p(A +B) by giving the suitable matrices A and B of order 3.

_‘} _’ —3 — —¥ — . . . . 5
32. 4i - j+3k,-2i+ j -2k TRWL '3'9-'51—"5@55@ Glaru@{s,slrmglh T eaer

ey 6 2 @l wHorer CeusLisamers snawrs.

Find the vectors of magnitude 6 which are perpendicular to both the vectors

5 b b - = -
4i - j +3kand -2i + j —2k.



1+ sin® — jeosh\R |
oy = n(Z - 0)-isnn(Z -0
gm;ﬁ]@lﬂ&m. :

If nis a positive integer, prove that

[1+5i1'\ﬂ-—fc05“l\ be
5 1 A a—— —
1+si|10+imse] _ms“[i-ﬂ)—js'mn(g-uaj

. @m Qsdiaus SiuramenusHiE aepuiiu L GsrHCsT e GsTHLE

QAsreras6gsmH Gﬁ"@l&‘-@&@ @eLliul L urssdenen G swwrss 9fEED
Tand ST_(Hs.

Show that the tangent toa rectangular hyperbola terminated bjlrits asymptotes is bisected
at the point of contact.

35.  f(x)=tan~ !(sinx +cosx), x > 0 eremp &y [D, :E] erenp @en_ Qeuafiubier HLr ons

Job FNTY eTend sramiEs.
Show that the function f{x) =tan ~ !(sinx + cosx), x > 0 is strictly increasing in the interval

(0 7):
’ of _ ol
3. f(x,y)= Flf;zr erafled, x% +y@ =—f eTend STL(H&.
of

1 lihatxﬂf—+y—=—f-
nf(x;yhmﬂ‘mp“’“ a7y

: A ) LW 2 (menerulen s jeaTenel QAgrensui{H
37. b ‘T, GHHWIY h g @

apenpudled SRS
Derive the formula
integration.

for the yolume of a cylinder with radius ‘v’ and height ‘h’ by using



3. (pAaq) =(pv q) grmu@ @ Quilemo eraté S O,

Show that (p A q) — (pvq) isa tautology.

v I b

¥ 80 UsL 120 ey o FLiuu@dpy. usoLWd G 1‘“?"@3.5 |
fleoLiugy Qeuh i Qw ard Qsrareruu@Ang. HoLEGED Qeupdlullen
er e enflEensul g Frref WHmid LIFeuLIlg MG STETS.
A die is thrown 120 times and getting 1 or 5 is considered a success. F nd the mas )
variance of the number of successes. -
40. yx3dx+e‘xdy=ﬂ er e mm&é@&@é‘ 510 607 LU IT L_1g €07 5':“94
(x°-3x%+6x-6) e+log y=c eram Fimyeys. 1
Show that the solution of the differential equation y:rqdl +e~*dy=0 is ]
I:I3‘3I2+6X"6) E’I‘l‘!(}g y=c. L - J‘
4
J
\
!
u@H - IV / PART - IV f
GOy . smengg 6l 11més 5 (6 5 5> aﬁlml_u.la\ﬂé;é;lb. ‘?xS-SE:
Note : Answer all the questions. Qc;&
) .
- = - = O
1. @ p-@er TOOALEDEG ¥+y+32=0; dx+3y+ uz =, 2x+y+2z=0 erenp
FouUggsTan CgmEUdnG
(i) Qeuefliuen g Siay w G |
@ @apss GoourL Siaser da e, e srems u
060G, 3
; =si inB ereir L : :
) sIn (.A."'B) sinA cosB + cosA sin Umﬁ QG}J&L_‘" @mwugm ﬂﬂ}lﬁlﬁ -i

what values of u the system of homoge 4
w :Io:-Syh::.z=D; 2x+;+22=3rhavg ; Beneous equationg x+y+3z=0;
(i)  only trivial solution
(ii)  infinitely many solutions
OR
(b)  Prove by vector method that
sin (A +B)=sinA cosB +cosA sinB




42, [a](

(b)
(a)

SAaen gewsy

I_zzy—z_z—l

2 3 5 srenp Garleni e crersfwgd (~1,1, ~1) erenp

Lerefl aufiGus Gsdad SalgLgloren gargblen sriedlwen swenUr_enL b
ST s,
DIEORG)
Birés . xM-x64,5_1=0
Find the cartesian equation of the plane containing the line

gy -2  z-1

> 3 3 and passing through the point (=1, 1, —1).

OR

(_'b][‘ Solve : x11— 64 y5_1=0, & ’;'hy,

43. (a)

(b)

(a)

(b)

“Bereu e Bgierer gCaEiD G(m ‘ﬁ@aﬂuﬁgﬁ’@ﬁi‘lﬁ@pnﬂmmsaﬂﬁ

Spge gan AplLsflar farsdi@s swn” rar fipeys. Cuogiw, @

yereflwrengy eiiyenafls@n (3, 0) wHmbd (-3, 0) erenp yerafls@EhsE@ED

Qe Cuuwrer giriusafier smpso 9 %ﬁ BmEGLIY HEHWTETHD
s ; . i 3|rE

U erefluflen GuikiGeieny [—m—};@m =1 eran flmieys.

4 4

B{60608)
T grepdrer el Lgflauer Cumd etey QaEraTEpwry euerwlL@b
Qecucusgen LFUL 2r* eren Fipeys.

Show that the sum of the focal distances of any point on an ellipse is equal to the
length of the major axis and also prove that the locus of a point which moves so

2 2
that the sum of its distances from (3, 0) and (-3, 0) is 9, is (;_lj + (%] T
4 ry

OR
Prove that the area of the largest rectangle that can be inscribed in a circle of
radius 't is 2rl,
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QeriGHSTS CuaCprasls Qegussio Gungy

4. (a) @O gayseen, sayuladmbsl
gwetur® * = 100t — ‘tz

t CprgHer Qedgyb ewyd x eTens. DB
erafle :
) Tyseanieda Asr_ss HasGasbd
(i) Teyseer o is o wpsms LD GUTS S GpyLd
(ili) eysemeRT @D 2 FF 2 WD
(iv) eesemen sapeow e b Cung g SasGasn
s fueinenns sreams.
. |
S|60605

(b) /1612—9y2—321-18y+151=0 ey SFureaiemetwsslen  enwwb,
Geflwhisdr wHpw 2 sflsa Yfuawdons srars. Gugib gean
QUEPETEUENTENIL CUEDTS.

(a) Anussﬂeﬁredfrom;mund[evelmesx(fnehesvemcaﬂyupwardsmtm

andx=1mt——t2 Find :

(i) the initial velocity of the missile

(ii) ﬂwﬁmwhentl'leheightﬂf&tenﬁsaﬂeisammum

(i) the maximum height reached

(iv) ﬂlevelocﬂywiﬂlwlﬁchﬂwmimﬂeﬂtrikesthegrmnd _
OR

and draw the diagram.

(b) Fh\d‘lhecmhe,fudnﬂmﬁuudmehwerbohmxa~9ﬁ_3h o “
—_ + | =( "i



46.

(b)

(a)

(b)

(a)

Csirelld - -
Z]E'_:}&:‘ 1:’ 1000 wremreuiseficn symam wHUQuan 34 wHmb S
b £ ; . h ]

‘ BEL. LHLGUET QudBeal uraume AupHmoGer
wiSw 70% wrewteuisdr Cupid wHlLQueanseilen sromasmaTs Snews.
P[0 < Z < 1.4] =035

S|V
y=sinx .msi)gl'n y=cosx eTam euememeuerseT x=0 WHNHD x=m eTeNM
GarHaser SAuaupnss GaLCu e drar srhissda UFlomUS STaEs.
The mean score of 1000 students for an examination is 34 and the standard

deviation is 16. Determine the limit of the marks of the central 70% of the
candidates by assuming the distribution is normal.

P[0 < Z < 1.04] =0.35
OR

Compute the area between the curve y=sinx and y = cosx and the lines x=0 and
x=m.

w=x+2y+22 erémp smmda x=cost; y=sintuzmtoerailer sidledl allHemuwiL
LwenuB&H %-E -6 srews. Guogib 1, y HPID z -&f UL s®aT W -0
GrHullc® %‘:— -an s san e ew sfl UTT&ES.

3|60

(b)i, Qaiuflee 15°C eear @@ SA@pUle @aussuuLBerer Gg e

(a)

(b)

Qastiufle® 100°C HGW0. G 5 HlLksafle 60°C 28 GODHS
AHAns. Cogid 5 Al b sfiss Cabflan Aatiu floauimads &S

If w=x+2y+2% and x=cost; y=sint; z=t find d?‘:'- by using chain rule. Also

find %‘E by substitution of x, y and z in w and hence verify the result.
OR

A cup of tea at temperature 100°C is placed in a room whose temperature is
15°C and it cools to 60°C in 5 minutes. Find its temperature after further interval

of 5 minutes.

[ #muys / Tum over
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47. (a)

(b)

(a)

(b)

‘Gohseflan Zhg LSTUSMETWD 6T(SHIS.

16

260608
-2

P 4

State all the five properties of groups. &\O‘X
sk
. 4V ©
Prove that the solution of the differential equation :

-2 -2 8
=X —x —_ 2
(5D2-8D—4)y = 5e 5 + 2 + 3'is y = Ae™ + Be 5 "%‘.‘35 -

~-00o-
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