No. of Printed Pages : 16

smev 2ema] : 3.00 wewll CHTW ]

B
MRARET

Wpayaar 4 1o il 2(0 (20

Register Number

PART -III
seflgw / MATHEMATICS
(s wHHD Sisdle aufl / Tamil & English Version)

[ Qurgs wiQueamsen : 90
[Maximum Marks : 90

Time Allowed : 3.00 Hours ]

oeapg edenssEnn sflursu uflaurdl eéraTgT CTETLS@ES

Sifleyenrasr : (1)
sflunigsé Qsnarera|. sgsuufeld Goplpuden ons
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(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 undeline and pencil to draw diagrams.

ugd - 1/ PART -1
Simensg NaEsEnsELD eflenweaflaaeyLd. 20x1=20
LrHD AeaLasealad WHaeyd goHyamLW

Qar@ssLuLperer
sm6 GOSLOLE eflanaanuyd Carag)

All questions are compulsory.
Choose the most appropriate answer from the given four alternatives and

write the option code and the corresponding answer.
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, . du
. u{x, y}=exz+y2 craflay a__x -6 lDﬁUL]

(1) y2u (2) e’+y (3) 2xu 4) x%u
Ifu(x,y)=er2+3‘2, then EE is equal to :
dx 9

M yu @ ey 3 2w @ s
aflszedlen enLeyLuekTy QuPs sewmd :
1) Q (2 R @) 2z 4 N
Subtraction is not a binary operation in :
® Q 2 R 3) z 4 N
[sin®x dx -@an A :
0

3 3 3 ;
o ¥ @ = @ = @ =
The value of [sin®x dx is:

0

3 3w 3T 3

m 5 @ I e 3 @ 7

n L weTar G uamUysGaraeus swearm Qupmerer pperiseT :
2) nQaaGan ppemsar

(1) &flwrs n gPORS&ET
n QUL ppekIGET

(3) n GuUQer apem&ET (4)
A polynomial equation of degree n always has :

(1) exactly n roots (2) n distinct roots
(3) nreal roots (4) n imaginary roots

p(A)=p([A|B]) erafies, AX=B e am Grllws swerun@seilen Qsr@uunens :

(1) @mEsHLUDDS .
@2 emusowvamug wpnd gGr ¢® i AUPHGEED

() @mhusmLe@L WS
(8) @OEsMLAMLLE WHHLD cramemdn Sreyser AUHHmEEL
If p(A) = p([A | B]), then the system AX=B of linear equations is :

(1) inconsistent
(2) consistent and has a unique solution

(3) consistent
(4) consistent and has infinitely many solutions
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x2=8y—1 erenm LTeueneTIGHlET (P :

(1) (01-1] (2) (_ %0] (3) (%“) @) (”’ %J

8
The vertex of the parabola x>=8y—1 is :

o (- o (L) e () e [

8

- e 2t ) _ . . .
sin 1.x+51n ly = — crafléb cos~lx+cos ly GTEOTL S 60T LD'BBLILI :

3
2 T 21'_
1 = @ T ®) 3 @ 2
If sin”! :c+sin_1y = %‘T; then cos‘1x+cos'1y is equal to :
2T ™ ™
a w ® @ 3 @ 3
13 . .
3 (i"+i"71) e wAY
=1
(1) 0 (2) 1+ (3) i @ 1
13 -1
The value of Z(i“ﬂ'“ ) is :
i=1
(1} 0 (2) 1+i (3) 1 4 1

PPV t}* (@B s. t eremuea FIMERTUGSET) erenD ST :

(1) zox &@MD

@ i }\ uapern GeramsEL CriGar@®
(3) xoy &ETD

(4) Yoz ﬁGTTLD

_: = 5? + t? is the equation of (s, t are parameters) :
(1) zox plane

(2) a straight line joining the points i and j

(3) xoy plane
(4) yoz plane
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10.

11.

12.

@wwb (h, k) wHmD Sy ‘2" QEram T qul_Liseflen m@aséa@f;@é
swerum_wen aflans (i@ h, k, a dlwene LIMESSE THICIEET ALDE
gGasmswman wrdleflser).

1) 1 (2 2 (3 3 (4) 4

The order of the differential equation of all circles with centre at (h, k) and radius "a,
where h, k and a are arbitrary constants, is :

1) 1 2) 2 (3) 3 4 4

1) o @ 0

3) = 4) euerumssUUL e
arg(0) is :

1 = @ 0

(3) (4) undefined
o) -

1) tan~1[%J' (2) %cos“(%
o 1) o s
tan 1(%)+tan'l[§J 18

0wl e )
o (s o )
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13.

14.

15.

16.

17,

t grap STsHO HeLbl Liors BEmD geete Blea s(t)=3t2-2t=8 TN
QsrRésLILLDeang). HiseT ey HevadE aumd GBI :
1

(1) t=3 (2) t=0 @) t=3 (4) t=1

The position of a particle moving along a horizontal line of any time t is given by
s(t) =3t2—2t—8. The time at which the particle is at rest, is :

1

(1) t=3 (2) t=0 (@) t=3 4) t=1

100 m? Upliuerey QsrarL Gseicusgdlen BEdlm spDETE (B fe) -

(1) 50 (2) 10 (3) 20 (4) 40
The least possible perimeter (in meter) of a rectangle of area 100 m? is :
(1) 50 (2 10 3) 20 (4) 40

n=25 wHmb p=0.8 e &Tar FHHUY LUFad QareRrL Fouriiu
wrfl X-é1 AL clavsssden v :

a 2 (2) 6 @ 4 4) 3

A random variable X has binomial distribution withn=25and p = 0.8, then the standard
deviation of Xis :

(1 2 (2) o 3 ¢ (4) 3

32+ by? + 4bx —6by +b2=0 ey euL Sdlam BT :

1 Vi 2 1 @ 3 @ V10
The radius of the circle 332+ by? +4bx —6by +b*=0 is :
1 Vi (2) 1 @ 3 (4) V10

x+2y+3z+7=0 M 2x+4y+62+7=0 o fu SRS EREEG QLU
Clgrenevey :

7 V7 7 J7

M 373 @ 37 G 3 4 =
The distance between the planes x +2y+3z+7=0 and 2x+4y+62+7=01is
7 V7 7 V7

W 35 @ 55 ® 3 @ 5
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19.

20.

R e
6[\{4—-"51_2 -@en wally
M = @ 3 ® 3
The val eof? & is :
e valu ; 4_9x2 -
® @ @ 3

&L Y eranp cuamasE0s(p swarur_iger euflens LOHMIL Ly WepGu :

dy
1) 2, uig eeorunss Guerg  (2) 1,2

3) 21 4) 2,2

The order and degree of the differential equation dx + .@.
dy dx

(1)I' 2, degree not defined o (2) 1,2

@ 21 ) @) 2,2
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u@$ - I / PART - 1I

ey : (@)  emalugib g elamssense doLwaiésab. 7x2=14
(i) eSeunr erehr 30 -&(§ SHewTgLLNG edenLwiall&&a]D.
Note : (i) Answer any seven questions.
(i) Question number 30 is compulsory.
1+1P (1-iY . .
[.1:} [1_4-_:] = - 2i eren Hlem9lés.
N3 fq_i\3
Prove that (313») —[1—1J - - 2.
1-1 1+1
22, (1+10) (1420) e (1+ni)=x +iy rafléd 2510 s (1 +nd) =22+ aren Flpeys.

1€ (1+4i) (1421) s (100) =X F7Ys then prove that 2:510" w.ccv.on (1+0?) =22 +y%,

23. sm*[sm[s—:ﬂ ~6i7 WAL HTETS.

_q| . (o
Find the value of sin 1[3111[—4—-}].

24. 2?_,_}5_2 ranglb elod .ﬁbﬁuueﬁaﬂ Pl wurss Qswou@dng eraild,
crénp yerefl el QUITmSS! aishaﬂ@&uéﬂs'm wnsEs Spaia
FEGMETE SIS, '

the torque about the point (2,0, ~ 1)of

2,0, -1)
craimeRTenay HPID Henss Garen
Find the magnitude and the direction cosines of
action passes through the origin.

A

a force2i +?-E, whose line of

[ fpuys / Tumn over
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25.

26.

27.

28.

29.

30.

1 . . .
f(-’f)=x+31;f IEB; 2] erenm enmine [E' 2] e GeoLQaueflufié Grmadlen
Cappsens Hapas Qaiun wlieus sTeTs.

Find the value in the interval [% 2) satisfied by the Rolle’s theorem for the function
1 1
= +_' —, 2
f(x)=x x xe[2 }

f(x)=x2+3x erenp &G x=2, dx=0.1 erd Gurgy df -8 wHLEHS.
For the function f(x)=x2+3x, calculate the differential df when x=2 and dx=0.1.

P/ :
f(sin x) _m |
!f(sin x)+ f(cos x) dx 4 eran Hlpieys

A N
L fGinx)
Prove that Jf(sin vy

m
dx= —-
4

y2=dax ar@b LIFeUenETILS Qargdullen WREEAHWYE FLAUNLOLE SIS
@G ‘a’ TG LTDESES el idag Fessms WP AGD.
Find the differcnﬁéf equation of the family of parabolas y?=4ax, where ‘a’ is an arbitrary

constant.

@i @usails sewide swafll 2 piy @HEEW Taild Sig) RH@WSHIAMDL
aunipsg - oren Hipieys.

Prove that the identity element is unique if it exists.

e (2,1) wpmw (1, 3) sranp Lerafl auflune Gsdagid, @LUUESD Hmiiy

o eLWLigoTeN LFeueeTugslen FATUTH SRS,
Find the equation of the parabola if the curve is open leftward, vertex is (2, 1) and
passing through the point (1, 3).
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L@d| - 111 / PART - 111
@iy : () sewaCuend eup eflamésEnse efenweldsay, 7x3=21
(i) oSlenm erenr 40 -&(g seRMgLILTE oL weldseyL.
Note : (i)  Answer any seven questions.

(i)  Question number 40 is compulsory.

29

31. A=[l 7

] erafley (AT)~1=(A- YT erem Hiyeys: .

29

CIf A=
I [17

} then prove that (AT)~1=(A~ 1T,

32. p aarug @@ Quitwer afld, 4x2+4px+p+2=0 eraytb swaTLIM_Iyen
tpomigeflen serewenw p -6 SigUuemLufld yrmis.

If p is real, discuss the nature of the roots of the equation 4x%+4px +p+2=0, in terms
of p. A

33. @@ srardfl urab uFemerw eigeiled o drarg. st ulaCue 2 ¢mer
ur@sSen Herd 40 5 HOD e SFsULE 2w 15 8 arafld bz
LpeueneTl euenereilan swerur(® srems. pavanullenar (0, 0) erem THE8E
Glsrers,

A concrete bridge is designed as a parabolic arch. The road over bridge is 40 m long

and the maximum height of the arch is 15 m. Write the equation of the parabolic arch.
Take (0, 0) as the vertex.

B [ Slmuys / Tumn over
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34. (=5, 7, —4) wpmb (13, -5, 2) @enp ydrefsa anfurss Qe
Crir&Garigen QeaubL T LHOHID Eriedl LG SLATLITHEMEE SMeNs. Gogid.
@is CrisGsm® xy -gergems el B Yereflenwsd STeRTs.

ght line passing through the points

Find the Vector and Cartesian equations of a strai
here the straight line crosses the

(—5,7, —4)and (13, -5, 2). Find the point w
xy - plane.

35. f(1)=1%(1—4)2 erenm ariden Hepeliyenat TaEmEmaTd (x -6 & L1L|&eT)
HTEBTS.

Find the critical numbers (only x values) of the function f(x)= 5 (x—4)2-

U , U + au -60 STES.

36. U=log(x®+y°+ 3 arafld 20 + 2=
o8P ) ax dy 02
If U=log(13+y>+2% then find %‘xi ; %‘_;_ . %]‘

37. & gl Flene gnity X a1 Hlepssay Heop sTHLTGTS)

X Tz ] 3 | 451|686
PX=x)| k | 2k | 6 5k | 6k | 10k

~g HILE SIS,

probability mass function :

crefléd P2 < X <6)

A random variable X has the following

X 1 2 3 4 5 6
px=x)| k | 2 | 6k Sk | 6k | 10k
then find P(2 < X <6)-

https://www.tamilnaduboard.com



38. X eramp QymLir sweumiiy wr

f(x)= {kx (1-x)1% 0<x <1
0 , Gp

eTen euenyWmissLIUGen, k -a wlGemeans srams.

Let X be a continuous random variable and f(x) is defined as :

kr 1-0)1%, 0<x <1
0 , otherwise

o

find the value of k.

39. p-q=-pvqear Hlpeys.

Prove thatp = q=-p Vv q.

o

Cam (N &ar r-x YTy _ T3 ..
® ST g

30. Qer@ssiulL 8@

—_— e =

sie e saUm g adgeman aifiaed sranwrd ? aifisma aoaild

X=Xy _Y-Y¥2 _ 2% R gmgﬁe’h B Sienw ujTearTe Sissars Hem

- V- Z2—Z - - - .
- _ YTh 1 and 2222 2 4 Y2 _ Z7%2  lie on the same

If the lines —— = =
h ) m h  m "y

plane, then write the number of ways to find the Cartesian equation of the above plane

and explain in detail.

[ é]@gqa / Turn over
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UGS - IV / PART - IV

GOl : SMESH eSlaéEEhHED Ao weflgsayLd. 7x5=35

Note:  Answer all the questions.

41. (=) Oemeuio Grflwé swEUTLHS QarELLTEE) RHES®ON 2 @L WS

TETLNG &I (y)an;ouﬂl@b LT (1T

x-y+z=-9
2x—y+z=4
3x—y+2=6
dx—-y+2z=7
3|06V
(<24) 2c0s & = x+i— WHMID 2cos B = y+l erafled
Yy

m n
(i) ¥ =y sin(ma—nf)

ytoox"
@ Myt A+ = 2cos(ma+nB) eram Hlmeys.

xmyn

(a) Test the consistency of the following system of linear equations by rank method.
x—y+z=-9
2x—-y+z=4
x-yt+tz=6
dx-y+2z=7
OR

1
(b) If 2cos n-.=x+1—an,d 2C05B=y+l,showthat:
' Y

m n
(1) :c_n_ - i’; = 2i sin(ma—np)
y ]
(id) xmyn +——0= 2cqs_(mu+n|3)
x™y -

https://fwww.tamilnaduboard.com



42. (=) cosy - auaguLs®S [0, 7] arann @anGauaflGgd Gogib cos™! x -6
cepruLGans (-1, 1] erenm @enL Qeuaflulfigd auanys.

SIVE0F|
(@) (1, 1), (2, =1) wpmb (3, 2) eranp gpany Yerefl st aufiésd gD
uLLgder suaiuny STers.
(a) IDraw the graph of cosx in [0, 7] and cos~! xin [-1, 1].
OR

(b) Find the equation of the circle passing through the points (1, 1), (2, —1) and
(3, 2).

43, (1) sepolLsHdmhs 75 B 2 wrsdd smyéE Qoemurs QurEssiulL
2 Gemadnhgy GaelCwpb bir sorews QerGn LTS @O
Lrauemenusms FHuRSsADE. Cogib GHsU UreuemeTuL urenguden
waevar Gmdan amde Smodng. Gpmy L sHDE 2.5 & G Hilen
umbeureng) @emuden wanar aufiwnss Geogib flae G585 CarliyhHE
3 18 girsde eemang aralld GHES Gam_g\(mhs eTeucueney SITSHNE
ourd Srrang ol edopd raLMES SIS

XM
(<) G]sué,n_lr'r apeppuded cos(a+p)=cosacosp —sinasing crem Hlmieus.

(a) Assume that water issuing from the end of a horizontal pipe, 7.5 m above the
ground, describes a parabolic path. The vertex of the parabolic path is at the end
of the pipe. At a position 2.5 m below the line of the pipe, the flow of water has
curved outward 3 m beyond the vertical line through the end of the pipe. How

far beyond this vertical line will the water strike the ground ?

OR

(b) By vector method, prove that, cos(a+B)= cosacosP — sinasinp.

B [ #(mLiys / Tum over
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44.

45.

A
(=4) (0,1, -5) eremp et cuyflé Qecgyid 7 = (?+2?_4'£) + s(z? r3j+ ﬁk)

(<=

(a)

(b)

(<2

) ALERS : j

opmid ¥ = (F =37+ %) + i + j-R) arem Gar@eierie Goauns
o araTgionen senddlen CeusL T wHmD SrTe s we FLoaTUT () Smens
SRS,

S|V605)
H CDS?'I
1+a*

=

Find the vector and Cartesian equation of the plane passing through the point
(0, 1, —5) and parallel to the straight lines

2 (eaeab) + o2t 95 s sR)and T2 (3 0% wsh) o o+ 5-E)

OR

w
Evaluate : f

=T

) aul Slensullelimig m GenCaran epdleny EEGD G STUOS®D

curgand Geuawonss Gaenmy Hlmodl £lpse Crradls Gedaib G wH(phas
gr688ng. srene shglllben L 5Gs 0.6 8.8, Agrevaeld sreud
gleopuler aurgearp HpsGs 0.8 £.5. Asrawdla wiPhgwb o 6Ter
CQurpgl, Wensrhs lowsé smelllea gwmean CQaran® sradgmp
FEISGEE cursadSnEn waphssEd e LUl g waflég 20 &..08.
digsdle sifafsdng erens SroraflsHearpant. sreudgep eursad
wef&g 60 &.18. Carasdle pardng eafledr wprdear Causd eremen ?
3|60605)

(<) y=|cosx| eramm cueeTauedy x -24&8, CHETHHET x=0 LHML x=7

(a)

< Slucuppred HeLUL Srhssdda LTLoUs aTamns.

A police jeep, approaching an orthogonal intersection from the northern direction,
is chasing a speeding car that has turned and moving straight east. When the
jeep.is 0.6 km north of the intersection and the car is 0.8 km to the east, the police
determine with a radar that the distance between the jeep and the car is increasing
at 20 km/hr. If the jeep is moving at 60 km/hr at the instant of measurement,
what is the speed of the car ?

OR

Find the area of the region bounded by x-axis, the curve y= |cosx|, the lines
¥r=0and x=m.
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46. (=) UI.T.I:JUG”G‘LI 196 g7 Qw@sa Qsran, g s5r 561 e Iigen
@m.@mrr(r_r; ooWan Fwwrem A sgrtismer £58, wuss
Quiguwirs LIOUUGEDS. Quiiyuler sar ey 2 F50rs Qmss

Gevator () wrull e Qauliy Béaiul L sgIrdSlen usESHa Sjaray % GTen

BlemGsa,
S|6V6VG)

() Bleom M 2 oL w1 @ srafukid) Quibdyssler Guédume E@G\JI'I'S&EL'JLJ@L'D
e eflens F erafley siggyen i HavsGoausid V eranuig M% =F-kV

GrE@ILD FLoenuTLL e GHlEsLGEng. k erarug) wrdlelwum@Lb. t=0 ergy
~kt
Gurgy V=0 erafled V = ; (1 - e-ﬁ) eren Flemss.

(a) A square shaped thin material with area 196 sq. units to make into an open box
by cutting small equal squares from the four corners and folding the sides upward.

7
Prove that the length of the side of a removed square is 3 when the volume of the

box is maximum. https;f/www.tamilnaduboard.com

OR

(b) If F is the constant force generated by the motor of an automobile of mass M, its

v _
velocity V is given by ME = F— kV, where k is a constant. Prove that

-kt
k

[ &miys / Turn over
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47. (@) @ guudearart ywer eflsrrmeanuien Curg, omeufer 2 Wl rHm

Lo sflwres Ypuse 8 wallsE sramdlpri penCenésNsanagwrs
guudleurenit BieueyLelien Ceuliuflencenw eria 70°F erand, &84
Carerdlprr. 2 wafl Crrb 6855 2bs 2Ll QauliuBlena 60°F &
Qmuumgs srandpn. 21 & BimEs enular Qeauliuflana S0°F B0,
wHMD PousnHeE weary Appufler 2 d Ceaulublena 98.6°F erafie,
QpBUT @oihs Crrod GDusd 5 wefl 26 AOLL e Hlam9ss
(Caryrwuwns).
log(2.43)
[ log(2) ']'ZB]
S6V60G]

(<4,) eperyy Fumen BrewTwmisen h (pen e LuBdamean. samaaflen

(a)

(b)

cremanilgans Hlapedng, Hapssay fleom sy, srrefl wHHID LFaHLIL.
srers. Gy mmmUy ureue e @eaupmamar Gardlss.

In an investigation, a corpse was found by a detective at exactly 8 p.m. Being
alert, the detective also measured the body temperature and found it to be 70°F.
Two hours later, the detective measured the body temperature again and found
it to be 60°F. If the room temperature is 50°F, and assuming that the body
temperature of the person before death was 98.6°F, prove that the time of death

log(2.43) 1
is 5.26 p.m. (5 hrs 26 minules) (app.). [mzl.ESJ

OR

Three fair coins are tossed once. Find the probability mass function, mean and
variance for number of heads occurred. Verify the results by binomial distribution,

-000-
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