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JITRARTRT A sy s
Register Number
PART -1II1

sewflgo / MATHEMATICS
(sl wHmID Bl euydl / Tamil & English Version)

&Ted jemey : 3.00 wenfl Gy ] [ Qrgs wHlubuamser : 90
Time Allowed : 3.00 Hours | [Maximum Marks : 90
Sdleyemraet : (1) Smarsg damssEphd sflwurst udeurdl o drergT ereamgamend
sflurisgs Camerera|b. &&HLLS el GammulmLller, s
sasrentiiiurerilb o L arnquwirgsd Csfellssea .
2 Beowd oz s@BLUY owulamer LLEGCL W USDHELWD,
SlgCamg(hHeusn@G LwerUhss Couamr(hbd. LILBISGET euamyelsn
Quendléd LweTL(HSSeLD.

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.

UGS - I/ PART -1
GOy : () eweuisg cHaTésErsEh el wefldsaL. 20x1=20
i) Gasr@ssuul(erer wrHm eleLsalled Wb egHLenL W
devLenwg CasrbosBs8515 GMULHLear alenLulemaryb Cargg
CT(LPSELD.
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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L f12 =17 1 -1 o1
1. (AB) —[_19 27} LHmD A™ = 5 3 eTafley, B~ 1=
8 =5 2 =5 8 5 31
M -3 2 2 |-3 s G 13 2 @ |21
B = o Y and a2l LT thenBoi=
AB) "= g g7 |ad A=, 5| then B =
8 =5 2 =5 8 5 31
M -3 2 2 |-3 s @ 13 2 @ |21
2. p(A)=p(A|B]) eraflér, AX=B eramm Crilwg Fwearur(hseatler Csrglurearg :
1) eGus@LIDDS)
(2) @orsmwa@LLg LHNID GCr e Siey UHHIHSEGD
(3) e(pEIGMLE|ML_IF
(4) @RS ILG LHNID eremardn Sieyser CuHMH(HSESLW
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

Juy
w

3. (i“+i“_1) -6 oGl

—~~ ~

1) 0 2) 1+i @) i @ 1
13

The value of )’ (" +i"1) s :

i=1

1 0 ) 1+i B) i 4) 1

4. arg(0) -em L :

1) = 2 0

B = (4) eauerupssluLeideame
arg(0) is :

1) o 2 0

B = (4) undefined
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n LilqU|eTer 6@ Lomili&Casrencud Fwemm(h GLDmIETeT epemIsET

(1) sflurs n epemiser (2) n GeueuGoumy epeLBEIGET
(3) n QuWGlweRT epeBISET (4) n sUCUT fLpeBIGET
A polynomial equation of degree n always has :

(1) exactly n roots (2) n distinct roots

(3) nreal roots (4) n imaginary roots

.1 . -1 2T . _ _ . . .
sin”' x+sin” 'y = = eTafled cos ™ lx+cos ™ ly ereuigen UL

1 ) = 3) ) =
) = @ 3 G 3 @ =
If sin”! x+sin_1y = Z?Tr; then cos ™ lx +cos ™ ly is equal to :
1 ) = 3 ) =
) = @ 3 G 3 @ =
tan™ ! (lj+tam_1 (—j =
4
-1(1 1
(1) tan (Ej (2) cos (—j
(3) =sin 1(2) (4) “tan ! (gj
tan™ ! (lj+tam_1 (—j 18
4
-1 1 4

(1) tan (—j (2) ECOS (—j

3 “1(3
(3) Esm 1 (gj 4) “tan" ! (gj
3x2+by?+4bx —6by +b2=0 eremy el L GHlem b :
1 Vi1 2 1 ®) 3 4 10
The radius of the circle 3x?+by?+4bx —6by +b>=0 is :
1 Vi1 2 1 G) 3 4 10
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10.

11.

12.

2=8y—1 eTam LIFeUaETLISS G (Lpenen :

T O N ) N B (%)

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

o b e (k) o) el

i A A . . . . .
r=si+tj (QBE s t TALME FIDEMTLIOGSET) 6TenD FLEUT(

(1)  zox sermid

N
~"

( ? ? < Flweinenn @eamanrs@En CrrGsT(H
(3) xoy HemiD
(

N
N

Yoz SEILD
- A AL X
r =si + tj is the equation of (s, t are parameters) :

—~~

1) zox plane

AN
2) a straight line joining the points i and ?

—~~

(3) xoy plane
(4)  yoz plane

X+2y+3z+7=0 wHMID 2x+4y+62+7=0 QW SeThRIS@EHSEG Q6w LUl L

CgTenavey
7 J7 7 J7
D 55 @ 575 G 3 4) -
The distance between the planes x +2y+3z+7=0 and 2x+4y+6z+7=0 is :
7 7 7 J7
D 55 @ 575 G 3 @ -

t e STSHL Henl bl L 1ors ps@HD FGsaflar Hlane s(t)=3t>—2t—8 crevs
Qarhsslul(heTerg. &6 gula| Hlenawdd@ eumb GBI :

1
(1) t=3 (2 t=0 (3) t=§ 4) t=1
The position of a particle moving along a horizontal line of any time t is given by
s(t)=3t>—2t—8. The time at which the particle is at rest, is :

1

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



13.

14.

15.

16.

5

100 m? urliueTe| GararL GFsueussdler WFSm sFHmerey (WL Lifled) :

(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

0
u(y, y)=e*+¥ arafléd = e LI

ox
1) 12u 2) ety (3) 2xu 4) 22u
If u(x, y)zex2+y2, then % is equal to :
1) 12u Q) ety (3) 2xu 4) 22u
2
[ g uh
T -@er wIlli :
0 4—9x? -
T m T
1 = @ % @ 3 @ T
2
The val f/3 dv i
evalue of |7 is:
o v 4—9x?
T m T
1 @ < G 5 @4 7
m
Isin4x dx -@ e LD‘QC;]L,L' :
0
L 3 , T , o . O
> @ T @ = @
¥ 4
The value of Isin xdy s
0
L 3 , T , o . O
> @ T @ = @

3262 (NS)
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17.

18.

19.

20.

epwid (h, k) wHmibd b ‘a” Gasrar erevedm cul L misaflen cuamsdolsps
gweruriger euflens (@M@ h, k, a g Flwamer wIMSSES LIHEISET g
gCgsangwimen wroledlser).

1 1 2 2 G) 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 2 2 G 3 4) 4
% + % =0 eTe auams&H0EL FwearUTiger euflens wHmD Ug panGu :
Yy X

1) 2, ug aerUNsEs @uerg  (2) 1,2

B 21 4) 22

The order and degree of the differential equation dx + dy _ 0 are:
dy dx

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

B 21 “4) 22

n=25 wHmd p=0.8 erem 2 arer FMHMLUL LUFeue CaTam & elmuilLy
wrHl X-ar S alevdasdlen L
1 2 (2) 6 3 4 4) 3

A random variable X has binomial distribution with n=25 and p = 0.8, then the standard
deviation of X is :

1 2 2) 6 B) 4 4) 3

sPI&Fdlem el e|liueamr| GUmTs ST :

1 Q @ R ®) z 4 N

Subtraction is not a binary operation in :

1 Q 2) R B) z 4) N
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L@&3| - II / PART - II

GOy : () eTemeuCuenid e lammas@rsa@ elenLwieldsa,ib. 7x2=14

(i) ederm erewr 30 -5 SHeverigLiLng el waflEsa.

Note : (i) Answer any seven questions.

21.

22.

23.

24.

(i) Question number 30 is compulsory.
3 .3
(:] _(Ej = — 2i creu HlemLi5s.

3 3
+ —
Prove that (%} —(gj = — 21,

—1

(1417) (1+20) oo (1+ni)=x+iy erafled 2:5-10- ............ (1+n?)=22+y2 eTaw Hlmie|s.

If (1+17) (1+29) .......... (1+mni)=x+1y, then prove that 2:5-10- ............ (1+n%)=x2+y2

sin_l{sin(%nﬂ -6 LGILIL]| STEHTas.

Find the value of sin~ ' {sin (%‘Tﬂ .

A

2/1'\4.?_]( qared allens Y JUerell auPurss Cewodu(BEmg erafle,
(2,0, =1) erarp Yearaflenws QuTmss Seuaieanguller wpwmis @S SHmefler
cTeTEmTeTe WHMID Hengsd CETENFTHNETS &TEwTs.

Find the magnitude and the direction cosines of the torque about the point (2, 0, —1) of

NN A
a force2 i + j—k, whose line of action passes through the origin.

[ SlmLiys / Turn over
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25.

26.

27.

28.

29.

30.

1 1 1
flx)=x+—, XE[E' 2} eremy FTTADHG (5' 2) ereorn @enl_Gleuafludied Crmedle

X

Cahmsens Blenmeyd Cswd WwHlienLs SmeTs.

1
Find the value in the interval (E' 2) satisfied by the Rolle’s theorem for the function

Fx)=x+2, er, 2}

X

f(x)=x2+3x erenm &rmlp@ x=2, dxr=0.1 ereyd Curg df -& wHINBS.
For the function f(x) =x2+3x, calculate the differential df when x=2 and dx=0.1.

7 :
f(sin x) o
o f(sin x)+ f(cos x) dx = L e Hlmieys.

Prove that Vf : f(sin x) dr=T.
h f(sin x)+ f(cos x) 4

y?=4ax eT@ID LTeuameTS GFTEGSHulern euansEH6EH(pF FOGTUTL L& HTaTs.
@miE ‘@’ eremigl LIMSSES TPl g gCsFams WTMHE E@D.

Find the differential equation of the family of parabolas y?= 4ax, where ‘a’ is an arbitrary
constant.

@ QunsHanils el swef 2 miliL @QMSEGD erefled g (HEMLDSSETELD
UMbSS - eTan Hmie|s.

Prove that the identity element is unique if it exists.

wpenar (2, 1) woHmid (1, 3) eremm Lemert cudlwirg ClFaoeugib, @)L LLSSD Sy
2 L WIGILOMTET LITeUE6TISS6m FLOGTLIT(H STeurs.

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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LU@&g - 11 / PART - III
SOy : ()  eTemeuGuienid e1(p elaTTEsEhs@ allanwafldEsea, . 7x3=21
(i) ederm erewr 40 -5 SHevoriqLiLng el weflEsa.
Note : (i) Answer any seven questions.

(i) Question number 40 is compulsory.

29
- 5 (ATy=1— (A —-1\T
31. A L 7} eraflé (A~ 1=A"hHl erem Hlmeys .

29
If A=L 7} then prove that (AT)~1=(A-1T,

32. p ererugl e QwCweamr erafley, 4x2+4px+p+2=0 eTed FOGTLTL g 60T

CPOBISGETET SETENLDEMIL p -6 Sl LILIenL UGed <prmiis.

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

33. @ srendlfl LuTe UFeumeTw aligelld 2 drerg. FrepeulemGe o @rar
uregder Herd 40 S wHMD A6 AHsulF 2 wpd 15 5 aafléd bs
LreleneTw euenereilen FwerUm(h sreawrs. (panarullenar (0, 0) erem 6r(HS&is

Q& meTs.
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.

[ SlmLiys / Turn over
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34.

35.

36.

37.

(=5, 7, —4) womid (13, =5, 2) erarm YaTaflsear auflurss GFed e
Crr&Csamiiger CeusLm HmD sriedlwer FwerUm(heHemers srems. G,
@ns Crr&EGsr( 1y -gardms el (Kb LeTatlanlids Srems.

Find the Vector and Cartesian equations of a straight line passing through the points

(=5,7, —4) and (13, —5, 2). Find the point where the straight line crosses the
xy - plane.

F(x)=2"5(x—4)% eremp sriden Heveliyereall eramamens (x -a1 WAL SET)

SHTETS.
Find the critical numbers (only x values) of the function f(x)=x% (x—4)2~

U=log(x3+1%+23), erefled U, U, U -8 SIS

ox dy oz

If U=1log(3+y3+2%) then find %Y 4 %Y ; U

ox dy oz

QR salblene griy X -ar Hlspgse| Hleom srrurerg)

X 1 2 3 [ 456
P(X=x)| k | 2k | 6k | 5k | 6k | 10k

eraflé P2 < X < 6) -ai SIS STes.

A random variable X has the following probability mass function :

X 1 2 | 3 | 4] 5] 6
P(X=x)| k | 2k | 6k | 5k | 6k | 10k

then find P(2 < X < 6).



38.

39.

40.

11 3262 (NS)

X erarm CgmLir #weumili wrl

_Jkx (1—x)10, 0<x<1
f(x) { . e

eTe euenTMISSLILIg e, k -6 FLIGenars &rens.

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

—x)10 x
f(x):{kx(l Y0, 0<x<1

0 , otherwise

find the value of k.

p—q=-p v qerer Himeys.

Prove thatp - q=—-pvq.

QerhssiulL @@ Casr@ser ad = = 22 LD mLd

TR _VThR TR g sersHlen 55 AL LTS A& FarH S en
2

&MTe e FLOETUTL 1qenen eT&HSenam allflsetled STammemd ? eUlNl&MmeT snme]Ld.

X—x y—1, z—z - - - .
If the lines L_ YT _ Loand 22%2 _ ¥Y7Y2 _ 2722 e on the same

1 m m lr 1y 1y

plane, then write the number of ways to find the Cartesian equation of the above plane
and explain in detail.

[ SlmLiys / Turn over
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U@&3| - IV / PART - IV

GO : Semenisgl aTEsErds@h ellenwelssa]b. 7x5=35

Note : Answer all the questions.

41. (=) Yemeu@pd Crflwg swerurl_ (S CSTGULTEIE @HRISMLE| 2 L WST
CTETLIENS ST (LPEdMUIE) <, Tmiis.
x—y+z=-9
2x—y+z=4
3x—y+z=6
dx—y+2z=7
S|6060F)
(<) 2cos a = x+% LOHMILD 2cos B = y+i cTafled

) x_n - ]/_m = 2i sin(ma—np)

y X

i) My" + = 2cos(ma+nB) eren Hlmie|s.

m_n

Yy

(a) Test the consistency of the following system of linear equations by rank method.
x—y+z=-9
2x—y+z=4
3x—y+z=6
dx—y+2z=7
OR

(b) If 2cos a = x + 1 and 2cos B = y + 1, show that :
* y

m n
6 x_n ~ Y sin(ma—np)
X
i) xMy" + ml = 2cos(ma+np)
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42. (1) cosx -a eueFLIL G [0, 7] ererrm @enL Gleuafludgyd Gogyd cos™!x e
auerUL S [—1, 1] eremm @enL_Gleuafludigyd cuenys.

S|6060F)

(=) (1, 1), (2, —=1) wHOmMIDd (3, 2) eTam eperm LeTel &HeT 6uLflF Gl&eb gyid

UL gdlem Foarum(h Sres.
(a) Draw the graph of cosx in [0, 7] and cos ™! x in [—1, 1].
OR

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

43. () gl LsHOmES 7.5 S 2 wrsHed senrs@ Qevannursls QuTmesLinl L
@0 Gl mhg CeuelCumb B goreaws QsTOL LTS 6@
LreleneTsens gHUMHSSS . Coaid @BbsL LFeuemeTuill Lrengudler
et Gwruder curuie semwdng. Gl wiLsdng 2.5 5 &6 Bfler
umieureng @prudler wpenear euplumss Cebaib Hlevaw G556 Carligns,
3 18 grsdev o creng) eraflley GHg16 Carlyel(Bhg ereucuere| HMTSIHHE
<liumed prreangl genruded eSl(Pd TETLINSS: SHTEiTs.

3|60V
(<) CeusLiT wpenmudled cos(a+B)=cosacosP —sinasinB erar Hlmie|s.

(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+ ) =cosacosp — sinasinf.

[ SlmLiys / Turn over
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44, (=1) (0,1, —5) eramp LereR auflé Qaedgud ¢ — (F+27-ak) + 27 + 35 + 67)

. . - A A A N AN A . .
LOMID ¢ = (i —3j+ 5k) + t(i + j—k) eremm CHETH&HEHEHE QeneamTuims
o arergorer FeTshdlen GleudSL M HMWD STiledlwer FemUT(H&m6rd
HTEHTS.
ENTVIEVE:
H COSZX

() fudGs : [

-

dx

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

pgs (?+2]A’—42) + 5(2? + 3? + 62)aﬂd pgs (? — 3? + 5@) + t(/z\ + ?—2)
OR

™ 2
b) Evaluate : I =
( "1+ a"

-

dx

45. () eu Hlensulledlmbgl e CemCarant shdllenL G @(H SHTeUFIEND
aursand Ceusonss gemm SmbLdl §lps@ Crredsls Claaaib em Sl (Lphang
558 pg. steoe sHHUGa ausCs 0.6 H.15. Qsrereaild sreue
geopuler eursearnipd $psCs 0.8 S.15. Asranwelled WH(PHFHID 2 drer
Qumrpgl, Werarhs Amesd smedlluler gamear CsTaT( HTeleglen
ShRIGETH UTERSHDEGD LS (PHSIGEGD GevLLiL’ L gy wenfldE 20 &.L5.
aissHd sHafadlpg erang ErworafsHarment. sreudgemp euTsEeaD
werflé@ 60 £.15. Gousgder paTdng crafler wH(pbHem Gousd ereme ?

S|6060F)

(=) y=|cosx| eremm euemeTauany x -&F&, Car(Hser x=0 LOMD y=m
S HWeUHDTR HemLLIHD AThIsSHer LFLenLIS STers.

(a) 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

(b) Find the area of the region bounded by x-axis, the curve y= |cosx|, the lines
x=0and x=m.
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46. () urluere| 196 5T S @G &6T O & e Q@(H &GIT S&HLIqMET 60
@l Geur® epamauidad swwrear A sgrmsomer B&8l, LGSH @
Quiiguirgs wrHPluGSpg. QULiguler sar SeTe 2 FFWLTE Q)(HES

Geuanr(omuler Geul iy Basliul L sgirsdHen LEsSH e eTa] % 6T

Hlerm L9165,
S|6060F)

(<) Blenm M 2 anLw e Sraviimbisl @uindlrsdler @uisdume o (HeurssUL(bhib

dv
rors elens F erefled isaian w SlansCGousd V eremLig) ME =F—-kV

erepLd FaTUTL L Ted GDISSLILOE DG k ereLig rmledlwm@b. t=0 erepLd
—kt
Curg V=0 crafleb V = E (1 — eﬁ) erer HlemL&s.

(@) 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.
OR

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

dv

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

—kt

V= (1 _ eW) when t=0 and V=0.

= |
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47. () @@ gluudleurert Leer edlerrenenuler Curg, emeufler o ulymm
o Lenew sRlwrs Apusd 8 wanllsE sramdprr. pearblarFsfsmeswrs
sluudleureri jeue|Laler GeuliLiflenavent jerhgl 70°F erand GMSgIsH
QarerdpmT. 2 wewil CurL HWNSH b oL ler Geulitflena 60°F 2,85
QmULMSS sTaEmnmT. 2 L Qmhs ewmuller Ceuliiblened 50°F 2@,
wHmb @ouusna wery bhuflear o L CeuliLblened 98.6°F ereflev,
SBBUT @nHs Crrd Yhused 5 wafl 26 B erar Hlem 965
(Gamymwiors).

log(2.43)N1 )8
log(2) -

360605
(<) eperm EFTeT BTeERTWBIGET @ (Pan FarLliLhSarmar. e derfler
cramanfl&ens Blapaina, Hspsse| Hlevm sriy, syrafl wHmD LFeimLIg
smerds. Goad FmMILIL LFeue epeld @eunmlener Camddss.
(a) 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 28}

is 5.26 p.m. (5 hrs 26 minutes) (app.). { log(2)

OR

(b)  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.

-00o0-



