PART - III
senflg /| MATHEMATICS

(8 whpb phidle auyfl / Tamil & English Versions)

&rew yeney : 230 wenfl Cuyid | [ Quorss wHuEuamser : 90
Time Allowed : 2.30 Hours ] [Maximum Marks : 90
Sifleyemraen : (1) Soanps elanssEnn sfursl udaurd oarargr aUSemens

sfluriggs Qarataraib. sFstufeia Gopulmudearn H@ps
sansreafiuureTfiLib o Lenquinss Gsfleflsseab.

2 Beown soasy smlLy ewvdea wLLECL dTWHUSDGELLD,
2y Camg HaushEd LwaTuSS Cauam(Bb. ULRSE uMTUSDE
Quendlé LweTBSSaYLD.

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 -1
@Oy : () Smensg slamssensGw oL welésa)b. 20x1=20
(i) Qsr@ssuul@earer wrpp Seorsefia Vsan ghyeLw
deoLews CsiHA50556 GHUS O denameanyb Coisg
T(PFeYLD.
Note : {iy  All questions are compulsory.
(i) Choose the most appropriate answer from the given four alternatives and
write the optien code and the corresponding answer.

[ fliys / Turn over
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1.

2

28 @en 11 -m1b ugepe #5850 Genp Curpmwiors 28 @Gen sselldsL
Genperws Gume ___ DLRI&TELD
1 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 n (2) 28 (3) '125 BT

417 =36 & 5x -2y + 4k =0 erem Gan® gm QsnBCaT erafler k Gen wHi -

9 81 1 B
L) Iy @ 3 ® 3 @ 3
The line 5x -2y + 4k =0 is a tangent to 4x -2 =36, then k is :

9 81 4 2
o 3 @ 3 ® 3 @4 3

Qumssean Auryss Eowrdu garblen apliLig. apariiselis, o? Ger auflens.
(BaE  erdmnug (1)/3 _gr sOUGEuaET apaid)
1 2 2 1 B) 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 @ 1 B) 4 4 3

flx) wppb g(x) 8w sriryser Aurgeug e Qe vy &l £ ul 6o
UMTWMIESLILL L eney CLmrd DL erafld, Qurg eugea @sm_m,ﬂl'_uq
eilflufen erps @HCG L Sleoale g Clavaymenélullen S iy ailflwrs
LoTmID ?
(1) f'@x)=0
2 g'x=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’
law of mean is a particular case of Generalised law of mean for -
(M f@=0
@ g'@=0
(3)  glx) is an identity function

() 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) pvq 4 prq
Which of the following is a tautology ?
(1) pv(~p) (2) pa(p) 3 pva 4 prq

X eremp &weumiiiy wrhlulen ureupug 4 Gugib syrsfl 2 arafld E(X?) @en

w iy :

1) 6 2 8 8y -2 4 4
Variance of the random variable X is 4. Its mean is 2. Then E(X?) is :
(1) 6 (2) 8 3 .2 4 4

? = s? - t? erenm FweTLTH GHLg :

(1) yz- semb

(2) xz- ;mm |

(3) i WwHOHIDd ¥ yeraflsener Bevamé@d CrisGar®
(4) xy- gamd

r= s_l'. -t-i: is the equation of :

(1) yz - plane

(2) xz - plane

3) lmshtﬁmjomingthepumm?mdk
(), - %z plene



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 I'ullowi-ng Statements is true about the curve y=x1

(1) The curve has a point of inflection in which y"’ does not exist
(2)  The curve has more than one point of inflection

B)  The curve has no point of inflection

(4)  The curve has a point of Inflection in which y'=0

0 =14 22=1-3i whyp 33=2+4i efle), 212223, 222,27, WHDID = 72252
raLIeT g BIES Fershc) :
M) @m swuss W&Caremsfen Pamenliyeref)sar
(2) @Gy Cam_enweuar
(3) Qo Camenr W&ECsramgdlen (Co L WTET, 5T P
(4) FOLIES PECaTansf cir (penenierafg g

If z;=1+2i, Z3=1-3f and 23=24+44 then, the Points gp, 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
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11. swugssrer Cpflwé swarur@saier Qerauda p(A) erarug wrlseafldr
cranefisensenu el @epeuneng erafle Qgr@uuTang :

(1) Qeauefliuenwpp Sieyser w HCL QAubblmsEn

(2) Sreyser Qupdlmésng

(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 :

(1) only non-trivial solutions
(2) no solution
(3) only trivial solution

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

12. y=cx—c eranugenanss Qungis Sreunsl Gumbp aumssEs1p swanun

(1) y'=c 2) (v)*+xy' +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
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14.

15,

16.

17.

1"//
f anx — cotx dx ﬁlﬂT LD,ﬂI'JL\IZ
0

1+ tanx cotx
" s 4 0O
M < (2) = (3 3
b
The value of J‘Mm "
o 1+ tanx cotx
o m
o7 @ = ® 3 @R

S umievren LFauaile P(X=2)=P(X=3) erafle), LismueTeneu A Geim iy :

(). 3 2 o (3) 6 4) 2
In a Poisson distribution if P(X = 2) = P(X =3) then, the value of its parameter A\ is :
1 3 2 o0 @3 6 (4) 2

2+y’=4, x=-2 whgH x=2 auphpe oL Cu ghu@b uriiSeaer
rsms Qurpbsé spopuLGL Curg doLsehd L uQurmefiar
euenaTUrLIL :

(1) 64w 2 32n (3) 8w @) 16w

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

and x=2 about x-axis is : il Bk A

(1) 64m (2 32m @) 8« o

s+bsc=0fal=slbl-o a5 aae

BeLlul L Gemea
51
W 5 - @ I @ 2%
3
E:+;+:-H',;’|-3’|E’I-4"I_c’lhsmmtheﬂnglebem - -
€en a and bis
b @ = e ¥
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 y2=12.:r intersect on the

line :

(1) yd=p (2 y-3=0 (3) x-3=0 4) x+3=0

A erenp Sensulled syafluden euficos 3, Hlepsudedl k = 0 erafler A~ eramugy -

1 1
®m 1 @ u @ 1 ) T
If A is a scalar matrix with scalar k # 0, of order 3, then A~ 1is :

m 31 @ u @ 2! @ 3!

am Gsrapfler sa1 saa) LHPL HIHHL THUGWL wWIHESHE &6
cramremenelley swwrs Gmé@n Cung Cerargfen cuenaruriiy -

4
(1) 4w @ &5 @ 1 o

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

iar
(1) 4w @ 7 @ 1 -

[ H@plys / 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. g@adanrm ams pramukisafien o emenfléemsenL a,rruwug;m' | B
ATy Y Qum

FoaUTLBs GsrElGman £Gy Asr@astiul Harer FlapsfléE ppeury
CT(PEIS.
"e® @uuda T 1 i T 2 wHmw T 5 preTuksd eareTen. LML 100
wiGheE Qurssw 30 BreRTILGISET 2 cheman.''
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, ¥ 2 and ¥ 5. There are 30 coins amounting
to ¥ 100 in total.”

— — -+ i . — — —+ h
22. 3i +2j+9 wHYPD i +mj +3k ereTuar ROpEdsreny @) enenr
CeusL iiser erafldy m = % eran Flpieys.
= I T A AL
If the two vectors 3i +2; +9k and ; +mj +3k are parallel, then prove that
me =

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.

Sipssame flspsflas anp UL SO cUMTE.
‘BG  re eﬁl@Lﬁair (Comet) pang @fweané (Sun) &b
uummmmuuﬁmguﬂlm Glso'.\ﬁmg whHmb @& fwen uyauenaTwSlem (‘-’76&”"’5’@63
sowdpg. awrd s efuddnbg 80 Bodud 8.5 Oprooais
Seowhs BmEEh Gung wrd eflamnSmanyn, Gfumanb GoaTsEo
Gan®, urensulien sysaLan 3 e Caremgenen GHUGSSHID."

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

. m™
sun to the comet makes an angle of - radians with the axis of the orbit.”

fix)=sinx -énn wrmBlency craamans &S
Find the critical numbers of f{x) = sinx

fl)=2>+1 erandlp aumarauenyuien sriusn wHmb Bligliy sfuapap
ETERTE.
Write the domain and extent of the function fl)=23+1.

L7

fpes : f ‘_J.:T,'g? ITT%EE

T

dx & f dx

Prove that 1+ Jeotx ¢ 1+ Jtanx

% 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_=|_1 —2!_+ x=5| anp sriys@E (1, 6] eranp QoL Qaallba Crralar
Cappsanss M Lnigs,
Verify Rolle’s theorem for the Functinnﬂx)=|x—2|+ix—-5| in [1, 6].

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

Lu@S - 11 / PART - 111
TCa@Ib e clamss@nses efflen_wieflssayd. 7x3=21
el cra 40 -8 sewrgliLns sllenwiafissey .
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 aepuiu L GsrHCsT e GsTRL

Qs renagQsmH Car@aenie Geo i urssHenen Gm swiors’s fsED
Tand ST_(Hs.

Show that the tangent to a rectangular hyperbola terminated by its asymptotes is bisected
at the point of contact.

35.  f(x)=tan" !(sinx +cosx), x > 0 eremmp smiry [D, :E) erenp @en_ Qeuaflubier Ht ons

Tob FNTL 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



38. (Pr9 = (pvy erarug am Quiew ad SM_HS.

39.

40.

GOy . smengg efleamasEnsgn eflenL wLiefssan,
Note : Answer all the questions.

41.

Show that (p A Q = (pv q) is a tautology.

0 UseL 120 yenp emLLOupfpg. useLan Gud 1 Sdag 5
fleoLiugy Qeupd Qwens Qsnarariiu@Ang. SHoLEGD (o eu m bl ull e
er e enflEensul g Frref WHmid LIFeuLIlg MG STETS.

A die is thrown 120 times and getting 1 or 5 is considered a success. Find the mean and
variance of the number of successes,

yx3dx+e‘xdy=ﬂ eramnm mm&égﬁgé 510 607 LU IT L_1g €07 5':“94
(x*-3x2+ 6x—- 6) e +log y=c erem Fimeys.
Show that the solution of the differential equation yx’dx+e *dy=0 is

(x3-3x2+6x-6) e'+log y=c.

u®#$ - IV / PART - IV

o) i rowdOdphE x+y+3z=0; 4x +3y + uz=0; 2x+y+2z=0 ST &
swlugggrer Asrgudnes
() Qeuafliiuen g &itey LLHL
i) @amEE Cohul L Aiasen doLé@ib, rang ST TS,
Sevev g
d SR enA SRR L GaikLit e B

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

v I b



42,

43.

SAaen gewsy

[a] 1_2.__")'_2_2—1 A ;
/ 2 3 T T3 erenp Garleni e drersfwgib (—1,1, —1) erenp

Lerefl aufiGus Gsdad SalgLgloren gargblen sriedlwen swenUr_enL b
HTers.
DIEORG)
(b) Birés : x1—y64,5_1-9

(a) Find the cartesian equation of the plane containing the line

2 3 —5 and passing through the point (=1, 1, —1).

[ OR
(b) ¥ Solve : x11 — 364 35_1=,

(@) “fereugHen Byarer gCseyd g yarelluldr @ells0sremaeysafian
S(pge panr AplLsflan farsdlo@s swb” erar fipeys. Cuogi, @
yereflwreng eiiyenefls@n (3, 0) wHmb (-3, 0) erenp yetafls@Ehs@n
oL Cuwurar girusaflear mPsd 9 286 GHEGLIY HSHWTENTED

2 2
S erefluflen Guiki@eieny 8 45y~ 1 erem Himieys.
QRS
EEVENE

(b) v sroperer el Lgflguer Qumn Setey CamamEnLTy euerwlLBD

Qecucusgen LFUL 2r* eren Fipeys.

{a) 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 E;_lj ns (%] -,
4 T

OR
(b) Prove that the area of the largest rectangle that can be inscribed in a circle of
radius 't is 2rl,
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4. (a) @O gayseen, sayuladmbsl Qi @HHTE Gmsﬁ)@pn&éﬂ& .
t— =t
2

; . = 100
t Cprghler Qecogid 2wy x eTens. B swaur® X
erafle :
) Tyseanieda Asr_ss HasGasbd

(i) Tes@@ ois pwrsoms seLLbh CUTE ST GpyLd

(ili) eysemeRT @D 2 FF 2 WD

(iv) Tesmean gorew soLyb Curg g SosGausd
s fueinenns sreams.
S0

(b) j16x2—9yz—321-18y+151=u ey sFureemetwgdlen  enwwb,
@elluhsear wppb 2 st wHuupons sTaETs. Gugib gean
QUENETEUENTEIL CLTE.

(a) A missile fired from ground level rises x metres vertically upwards in t seconds

and x = lmt—§f2. Find :

(i) the initial velocity of the missile
(ii) ﬂwﬁmwhentl'leheightﬂf&tenﬁsaﬂeisammum

(i) the maximum height reached

(iv) ﬂlevelocﬂywiﬂlwlﬁchﬂwmimﬂeﬂtrikesthegrmnd _

OR

(b) Fﬂﬁem.hdnﬂmdmehyperbohl ¥
and draw the diagram. bx2 93'2—32:-1334.151'.9; ¥



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 smmde x=cost; y=sint; z=t erafled sifledl allHlenwis
LwenuB&H %-E -6 sraws. Ggib 1, y HPID z -& wELLs®aT W -0
GrHullc® %T— -an wHieus san® e e sl LTTES.

S0Gl

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

(a)

(b)

Qastiufle® 100°C HGWb. NG 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) “@orsdildar LHg LMTSMETLD 6r(PSHIS.
260608 4

X
=2 Fi - i
(b) (5D2-8D-4)y =5e5 Y12t 43 eramp ainss@apE swenur_igen Siey B

-2 -2 o
==y . E.
y=Ae™ +Be 3 -%.\:25 - L

2.5 &
—p" — — grem &.
~e* - 7 oren flgay

(a) State all the five properties of groups.
OR
(b) Prove that the solution of the differential equation :

=2 -2 -2
= —x —=x 2
(SDE—SD—i)y-5e5I+2ex+3‘is y = Ae’ +Be 5 -%;25 _--7-,1-.‘7

~-00o-
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