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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 aEsEnESED eflenweafléaeyLd. 20x1=20
LrHD AeaLseiid Waeyd ghHymLW

Qar@ssLuLperar
sm6 GOSLOLE efla iameanuyd Cairag)

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) v2u 2) e+ (3) 2xu 4) x%u
Ifu(x,y)=er2+3‘2, then EE is equal to :
ox 9

M yu @ e 3 2w @ s
sflszdlen enLeyLueRTy QuPE s :
1) Q 2 R @) 2z 4 N
Subtraction is not a binary operation in :
1 Q 2 R @) z 4 N
[sin'x dx -@ar 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 Foearm Qupmerer aperisET :
2) nQaaGan apebsear

(1) &flwrs n gPORSHT
n OUGILGT ppeRIGET

(3) n QoUW 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]) refies, AX=B e am Grflws swerun(seflen QsrEuunans :

(1) @mEssOLUDDS .
@2 emusmwaemLug wppd gGr g® i AUPHGEED

() @mhusmL@L WS
(4) QOEsMLAMLLS WHHLD cramemdn Sreyser AuHHmEESL
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 LTeuenaTIGHlET (PN :

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

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

w (- o (L) e () o (3

8

- .- 2t ) a . . .
sin 1.x+51n ly = — erafléb cos~lx+cos ly GT TS0 LD'BBLILI :

3
2 T ™
1 = @ 5 ®) 3 @ 2
If sin”! :c+sin_1y = %‘T; then cos‘1x+cos'1y is equal to
2T ™ s
1 = @ = @ 3 @ 3
13 . .
3 (i"+i"71) e wAlyY :
=1
(1) 0 (2) 1+ 3) i @ 1
13 -1
The value of Z(r’“ﬂ'“ ) is:
i=1
(1) 0 (2) 1+i (3) 1 4 1

T =S+ t}* (@B s. t eremuea SIERMUQGSET) eranD SOELITE :

(1) zox &H@MD

@ i }\ Suapern GeramsEid 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 ‘a” QEraL T qul_Liseflen m@aséa@f;@é
swerLm e aflang (GG h, k, a dlwene DIMESSE THICIEET ALDE
gGasmswnan wrdleiser).

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) euerumssUULlldana
arg(0) is :

1 = @ 0

(3) (4) undefined
o) -

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

0wl e )
o (s o 1)
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13.

14.

15.

16.

17,

t ranp sTsHe HeLl Liors BEmD gsate Blea s(t)=3t2-2t-8 TN
QsrREsLILLDeang). HiseT guiiey 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? UpliueTey Qe Gseieusgdlen B&dlm spDETEY (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 FHHULY LUreud QareRrL Fwoeumiuy
wrf X-a1 AL clavsssden wAL :

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 (4) 3

3x2 4+ by? + 4bx —6by +b2=0 ey e L Sdlam BT :

1 Vi (2 1 @ 3 @ V10
The radius of the circle 322+ 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 flu SOTRGEREG QLU
Cgreneey :

7 V7 7 J7

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

W 35 @ 55 ® 3 @

[ HUys / Turn over
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19.

20.

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

&L Y eranp cuena&E0ls(p swarur_iger euflens LHMIL Ly WepCGu :

dy
1) 2, uig aweorunés Guerg  (2) 1,2

(3) 21 4) 2,2

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

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

@ 21 ) @) 2,2
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u@$ - I1 / PART -1

iy : (@)  emalugib g elammssense doLwuaiésab. 7x2=14
(i) eSeur erer 30 -&(§ SHewTgLLNG edenLwiall&&5a]D.
Note : (i) Answer any seven questions.
(i) Question number 30 is compulsory.
14+1P (1-iY . .
[.1:} [1_4-_:] = - 2i eran Hlam9lés.
N3 fq_i\3
Prove that (313») —[1—1J - - 2.
1-1 1+1
22, (1+0) (1420) e (1+ni)=x +iy rafléd 2510 e (1 +nd)=22+12 aren Flpeys.

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

23. sm*[sm[s—:ﬂ -6 WAL HTETS.

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

24, 2?_,_}5_2 ranglb eilend .ﬁbﬁuueﬁaﬂ Pl wurss Qswou@dng eaild,
crémp Yerefl e QuUImSS! aishaﬂ@&uéﬂs'm wnsEs Spaia
FEGMETE SIS, '

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

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

A

a force2i +?-E, whose line of

[ fpuys / Tun over
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25.

26.

27.

28.

29.

30.

1 . . .
flx)=x +31;f IE[%, 2] eren STMYNEG [E’ 2) e GeoLQaueflufié Grmadlen
Cappsens Hapas Qaiwn 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 eMMIPEG x=2, dx=0.1 erd Gurgy df -g 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

o
dx= —-
4

y2=dax ar@b LT euUenETIS QargHuflen UREEAHWE FOAUTNLOLE SIS
@G ‘2’ TAILg LTDESES el idag Fessms WP AEGD.
Find the differcnﬁéf equation of the family of parabolas y?>=4ax, where ‘a’ is an arbitrary

constant.

@i @usais sewide swafll 2 plil @HEEW Taild Sig) RH@WSSIAML
aunlpsg - oren Hipieys.

Prove that the identity element is unique if it exists.

e (2,1) wppw (1, 3) eranp Lerafl auflune Gswaugid, @LUUESD Hmiiy

o eLLigoTeNn LFeueeTusslen 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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@S| - 111 / PART - 111
@iy : () eemaCuend eup eflamisEnse efenweldsay, 7x3=21
(i) oSlenm erenr 40 -&(g seRMgLILTE oL weldsey(.
Note : (i)  Answer any seven questions.

(i) Question number 40 is compulsory.

29

31. A=[l 7

] erafley (AT)~1=(A~WT erem Aiyeys .

29

CIf A=
I [17

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

32. p aarug @@ Quitwer afld, 4x2+4px+p+2=0 eraytb swaTLIM_Iyen
epomigeflen serewew p -6 SlgUueLufld gy rmis.

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

33. @@ srardfl ureb ureimerw eigelled o drargl. s ulaCue 2 ¢mer
ure@sSer Herd 40 5 wHOD e SFsULE 2w 15 8 arafld bz
UpeueneT euenerellan swerumr(® srems. pavanuflenar (0, 0) erem THE8E
LTS
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

https://www.tamilnaduboard.com



34. (=5, 7, —4) wpmb (13, -5, 2) eenp e sa afurss Qe
Crir&Garigen QeaubL T LHOHID Eriedl L SLALITHEMaE STeRs. Guogyd.
@is CrisGsn® xy -gersems el B yeteflenws 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 Hepeoliyenat TaEmsmaTs (x -6 & L1L|&eT)
HTETS.

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

U , U + au -6D STTS.

36. U=log(x®+y°+ 3 arafld 00 + =
o8y 5 ax ody 02
If U=log(x3+y3+2%) then find %‘xi ; %‘_;_ ‘ %]‘

37. & g Flene gniry X -a Hlepsssy Heop sTHLTGTS]

X Tz ] 3 | 45686
PX=x)| k | 2k | 6 5k | 6k | 10k

~6 HUILE SIS,

probability mass function :

creflé P2 < X <6)

A random variable X has the following

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

https://www.tamilnaduboard.com



38. X eramm GgmLir sweumiliy wir

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

eTem euenWmisGLIUGE, k -a wHlGemeans 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=-pvqaear Hpeys.

Prove thatp = q=-p v q.

e

Cam(h&ar -y _ YTy _ 273 ..
® SR T g

30. Qsr@ssiulL 8@

—_— e ——— =

smiefluich saM g adgean aifised srawrd ? afisma apaiLd

X=Xy _Y-Y2 _ 272 R gmgﬁe’h B8 Sienw ujTearme S sars Hem

- V- Z—Z - - - .
- _ YTh 1 and X222 2 4 Y2 _ Z7%2 i on the same

If the lines —— = =
h ) m b m )

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

GO : SMESE eSlaésEhHED Ao weflgsayLd. 7x5=35

Note:  Answer all the questions.

41. (=) Oeneuid GrAlwé swEULTLHS QarELLTEE RHES®ON 2 @L WS

TG ST (y)an;ouﬂl@b T (1T

x-y+z=-9
2x—y+z=4
3x—y+2=6
dx-y+2z=7
36060
(<2) 2c0s & = x+i— WHMD 2cos B = y+l erafled
Yy

m n
(i) r ¥ -y sin(ma—nf)

ytoox"
@ Myt = 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+z=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 -
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42. (=) cosy - auaguLs® [0, 7] arann @anGauaflGgd Gogib cos™! x -ar
euenuL&ams (-1, 1] erenm GanGeuafluligid auamrs.

SIVE0F|
(@) (1, 1), (2, =1) wHmb (3, 2) eranp gpany Yerefl s aufiésdeiDd
uLLLgder swaiuny 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) sepolLsHdmbs 75 8 2 wursdHd smyéE Qoamursy QurssiulL
2m Gemadnhgy GaefCupb bir gorews QarGn LTS @O
Lraumenusms FHLRSSADE. Cugib GHsU LreuemaTL urengulen
waevan Gmdan amisd Smodng. Gpmy L sHDE 2.5 & G Hilen
umbeureng) @mulen anar aufiwnss Gegid flae G585 CarligyhE
3 18 gIrsde eemang aralld GHES Gam_gd\(mhs) eTeucueney SITSH0E
ourd Srrang ol edopd raLMSS SIS

S|V
(<) G]sué,n_lr'r aperpuded cos(a+p)=cosacosp —sinasing crem Hlimieys.

(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.

CA
(21) (0,1, -5) eremp yerall auiflé Geded T = (?4—2?-42) + 5(2? + 3? + ﬁk)

(=

(a)

(b)

(<2

) ALEHS : j

opmid ¥ = (7 =37+ %) + i + 1) arem Gar@oierie Gommuns
o araTgionen senddlen QeusL T wHMD Srtie s we FoaTur () smens
ST,

S|V605)
4 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 (heaead) + ol2 95w sR)and T2 (3 0% w sh) o o+ 5-E)

OR

aw
Evaluate : f

=T

) aul Slansullelmig @m GenCaran epdlenu EEGD R STUOS®D

curgand Geuawonss Gaenmy Hlmodl £lpse Crradls Gedaibd G WH(phms
gr655 8 ng. srener shlfblen el 5Cs 0.6 8.8, Agrevaald areud
gleopuler aurgenpd HpsGs 0.8 £.5. Asrawdila wiPhgb o 6Ter
CQurpgl, Wensrhs loasé smalllea gwmean CGarar® sradgmp
FRISE cursadSnE0 waphssEd @ iUl g waflés 20 &..08.
digsdle sifafsdng erens EroraflsHearpant. sreudgen eursad
wef&g 60 &.18. Carasdle pardng eafledr wiprdear Causd eremen ?
3|60605)

(<) y=|cosx| eramm cueeTauedy r -2i&&, CHETHHET x=0 LHML x=

(a)

< Slucuppred S LUD Srhssda LTLUS sTans.

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
¥=0and x=m.
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46. () UI.T.I:JUG”G‘LI 196 g7 QIwEsa Qsran, g s5r 561 e Iigen
@m.@eurr(r_r; poOWan Fwwrem p sgrtismer £58, wuss
Quiguwirs LIOUUGEDS. Quiiyuler sar ey 2 F50ra Bmss

Gevetor () sl e Qeuliy Béaiiur sgIrdSlen usESHan oarey % e

BlemGsa,
S|6V60G)

() Sleom M 2 oL w1 @ srafukid) Quibdyssler Gusdume E@G\JI'I'S&EL'JLJ@L'D
e eflens F erafley siggyenw HeavsGoausid V eranuig M% =F-kV

GrE@D FLoeurL e GHlEsL@Eng. k erarug) wrdlelwr@Lb. t=0 gy
~kt
Gurgy V=0 erafled V = ; (1 - e-ﬁ) eren Flem s,

(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. (@) @ guudearari ywer eflsrrameanuien Curg, meufar 2 Wl rHm

. Lew sflwres Ypuse 8 wallsE sramdlpmi. penCenésfsanaswrs
guudleurenit Bieueyeiien Ceuliuflencenu erha 70F erand G54
Carerdlprr. 2 wafl Crrb 6855 2bs 2Ll QauliuBlana 60°F <&
Qmuumgs sramdpn. 21 & BimEs enular Qeuliuflana S0°F G0,
wHnd PousnHE wery Appufler 2 d Ceaulublena 98.6°F erafie,
QpBUT @uhs Crrod GDusd 5 wefl 26 AOLL e Hlam9ss
(Caryprwuwns).
log(2.43) _
[ log(2) ']'ZB]
S0V

(<24,) pperyy Fumen BrewTwumiSen h (wenm s&am_LuBdarpan. samaaflen

(a)

(b)

camailgans Hapeing, Hapssa) fleom sriy, srrefl wHHD LFHLIL.
srers. Gy mmmUy ureue e @eaupmamar Gordlss.

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-

https://www.tamilnaduboard.com
Whatsapp @ 9300930012
Send your old paper & get 10/-
FOR [ 9TE A AR 10 IR R,

Paytm or Google Pay &

https://www.tamilnaduboard.com



