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PART - III

Register Number
seflsn / MATHEMATICS

(sWIp wOHmID YmidFle euydl / Tamil & English Version)

&Ted 3jera] : 3.00 wewil GBI | [ Qurgs wHuCueamser : 90
Time Allowed : 3.00 Hours | [Maximum Marks : 90

Sdleyemraet : (1) Smarsg damssEnhd sflurst udeurdl o drergr eramUgmens
sflurisgs Camerera]b. &Ll GammulmLller, amms
sansrentiliurerilb o | anguwirgsd Csfelssean.

2) Beod deg sBLUY awulamear WIHGEWL eTWHusHELD,
SlgCamg(heusn@G LweTUhss 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.

U@&S| - I / PART - I
@lLIY : (i) eweuisg clamés@ErsEh eflenwefldsa]L. 20x1=20
(ii) Gar@ssuul(erer wrHm elmLsalled Wb egHLenL W
devLenwis Casbos0s855 @MU HLar alenLulemaryb Cergg
6T (LPS@]|LD.
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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1. QW eramsatien sewrd R -6 g emeumLomm cuenrwumdssLiiLhEng erefle,
Spssramuemeugafldy ergl R -ar g menilLg Cewed e ?
(1) axb=a (2) axb=min (a, b)
(3) axb=ab (4) axb=max (a, b)
In the set R of real numbers “’ is defined as follows. Which one of the
following is not a binary operation on R ?
(1) asxb=a (2) asxb=min (a, b)
(3) asxb=aP (4) asxb=max (a, b)

2. sin’! Eéj + cos™! (%j -6o1 I

(1 o @ 5 @ 3 @) =
The value of sin ' (l) + cos (lj is :

2 2
(1) o @ 5 @ 3 O

3. Px, y) eremm yerafl, @elwmiser F (3, 0) womid Fy(—3, 0) QEmer &bl
auenere| 16x2 +25y?> =400 -eir Wgjerer Lyerafl erafled PF, +PF, -e gl :
(1) 10 (2) 8 (3) 12 (4) 6
If P(x, y) be any point on 16x2+25y?> =400 with foci F{(3, 0) and F,(—3, 0),
then PF; +PF, is :
(1) 10 (2) 8 3) 12 (4) 6

4. i+ ?, i+ 2?, fn 3 + ’TI';(\', erarm GCleusLrgEaner e LeTaflulled FhHdle @0
adleflibysemmass Csram Qamanars Samosdlen sar oieTe
™ ™ ™
(1) (@) 5 3) % 4) 3
The volume of the parallelepiped with its edges represented by the vectors
A A A AA A A

i+j,1i+2j,1+ j+wkis:

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

SE!
SIE

i
2
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3
Isin7x dx=
0
_ 2
1 5 (2) é[cos7x dx (3) O 4) 1
3
Isin7x dx=
0
o 2 7
1 3 (2) Jcosxdx 3) 0 4) 1

1, 2, 3, 4,5, 6 eramamfl LI L. QmU&SS LUsewLW D, 1, 2, 3, 4 eran
crewremfl_ Il L Bren@ U&Ss UseL b Camquwirs o @l iUl (h @ rewrhib
sTLHW erarsaiien gmlLed Ggrens SToralssliu®Eng. QbBsS FmlLemaws
G@M&@GWL Fweamiliy wrH X erale, sm(Oge 7 -ar Crrwrm Gibusder
o muiLseflen crenwrenildans

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

A pair of dice numbered 1, 2, 3, 4, 5, 6 of a six sided die and 1, 2, 3, 4 of a

four sided die is rolled and the sum is determined. If the random variable X
denote the sum, then the number of elements in the inverse image of 7 is :

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

A, B opmib C eraien Chiromm sranrgssseurn erCeelGlomm cutlensulled o _arer
Sjanflaer erefled GemouHoLamoudMIe) 6T 2 ETTENLOUIENs) ?

(1) det A=l=(det A)~1 (2) adj A=|AJA"!

(3) (ABC)~l=cCc-lB-lAa-1 (4) adj(AB)=(adjA) (adjB)

If A, B and C are invertible matrices of some order, then which one of the
following is not true ?

(1) det A=l=(det A)~1 (2) adj A=|AJA"!

(3) (ABC)~l=Cc-1B-1A-1 (4) adj(AB)=(adjA) (adjB)
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8.

10.

i ( A A A

— A A A
r-(2i - \j + k)=3 wHmibd 1 - (47 +j—puk)=5 QS FETRISET @) enemT
erefled, A LHMID w -e7 WwSHiLs6T panpGu :

1

1 1 1
(1) -5 ~2 2 7 2 @) 32 @ 52

A A A A A A

- -
If the planes r ‘(21’ - Nj + k) =3 and r ‘(4i + J —puk) = 5 are parallel,
then the values of N and p are respectively :

1

> 2 @) 52 4 -

1 1
(1) -5 2 (2) 5

@ s FGITSHen LS Sjatey 4 Qg.15. HMD ger e 0.1 Qg.18. erafle
ET 2eme| SesSlige FHUBD e (ser Glg.5 L fev) :

(1) 2 (2) 0.4 (3) 4.8 (4) 0.45

If we measure the side of a cube to be 4 cm with an error of 0.1 cm, then the
error in calculation of the volume is (in cubic cm) :

(1) 2 (2) 0.4 (3) 4.8 (4) 0.45

1
f(x)= 15, a<x<begib sriy en GgriéEdwurer swamiiiy wrdl X -er

Blapsse| LTSS sriliamears GhsSng erafd, Yerameuareldmier erg
a HMILD b -6 IHUILSETTES @)(HdHS @Qwierg) ?

(1) 7 womin 19 (2) O womib 12
(3) 16 woHmLd 24 (4) S5 womib 17

. 1 o .
If the function f(x) = 1z for a < x < b, represents a probability density

function of a continuous random variable X, then which of the following
cannot be the values of a and b ?

(1) 7 and 19 (2) 0and 12
(3) 16 and 24 (4) 5and 17
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11. dy +P(x)y = 0 - Sifay :

dx

(1) x=ce ~[Pdy (2) yzcefpdx (3) x=celPdy (4) yzce_Jde

The solution of ﬂ + P(x)y =0 is:

dx

(1) x=ce JPdy  (2) y=celPdx (3) x=celPdy (4) y=ceIPdx
12. t erearp HTOSS D @@ BHMHL ‘s’ gsafer Hlenew s(t)=5t2-2t—-8 erans

QarhssuuL(heTeng). SiH6T uie| Hlane&E eumd GHIW :

1
(1) 1 (2) O 3) 3 “4) 3

The position of a particle ‘s’ moving at any time t is given by s(t) =5t%—2t—8.
The time at which the particle is at rest, is :

W[~

(1) 1 (2) © 3) 3 (4)

13. F 1} -1 Cpromm) ¢
S 2

(1) {3 —1} 2) {2 —1} 3) {—3 5} (4) {—2 5}
-5 -3 -5 3 1 -2 1 -3

The inverse of 3 1 s
5 2

(1) {3 —1} 2) {2 —1} 3) {—3 5} (4) {—2 5}
-5 -3 -5 3 1 -2 1 -3
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14. f(x)=x2 ereni &y [0, =) erey @enL_Getaflufed :

15.

16.

(1)
(2)
(3)

(4)

SaTHEIL @QuienTg)

JmILD &L

THID LHHID QDRIGD EMiL
@mBIEGn &y

The function f(x)=x2, in the interval [0, ®) is :

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

SIE

e —

sin

cannot be determined
increasing function
increasing and decreasing function

decreasing function

2 x cosx dx -@e L :

1) O 2 é 3 2
(1 @ 3 CI
2
The value of Isinzx cosx dx is:
2
1) O 2 3 3 2
(1) @ 3 Gl
X +64 -6 e LFSworsd
(1) 4 (2) O 3) -4
A zero of x°+64 is :
(1) 4 (2) O (3) -4

N | —

N | —
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2 2
17, (x-U)  w+1)” eTem SiFureueneTwSSHlem enowid :

16 25
1 1
(1) [5’ _5) (2) (=1, 1) 3) (1, —1) (4) (0,0
The centre of the hyperbola (x = 1)2 _ s 1)2 =11s:
16 25
1 1
(1) [5’ _5) (2) (=1, 1) 3) (I, —1) (4) (0,0

1

d%y dy\3 : . . L .
18. —2 + (d—j + x4=0 eTam UMGSESY FTUT Ig6T euflens OHMID Lig.
dx X

(1) 2,6 2) 2,3 (3) 2,4 4) 3,3

1

2 = 1
The order and degree of the differential equation d—‘g + (j—ng’ + x4=0
dx X

are :
(1) 2,6 (2) 2,3 3) 2,4 (4) 3,3

.1+ 2z . .
19. |z|=1 ereiled = 61 I
kd 2 gloy

1)y - (2) =z 3) 1 4) z
If |z|=1, then the value of Ltz is :
1+ 2z

1)y - (2) =z 3) 1 4) z
20. selQueT (i25)° -@ et Wl :

(1) 1 (2) 3) —i (4) -1

The value of the complex number (i25)3 is equal to :

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

B [ pliys / Turn over
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L@ - II / PART - II

GOy : ()  eTemeuCGuienid e alaTEsEns@ allan wafldEsea, . 7x2=14
(i) edlerm erehr 30 -&@ SL_LMULTS alenL_iefl&sHe]|b.

Note : (i Answer any seven questions.

(ii) Question number 30 is compulsory.

: . - 5 1
21. z=(2+3i) (1-i) eraflld z71 = = — i— eram &.
(2+3i) (1-1) 2 =g~ ige e fge
. . -1 5 .1
If z=(2+3i) (1—1i) then prove that z* = — — i—
26 26

22. x?—5x+6=0 Grenn FOGTLITL g6 PLPGMHIGET o LOOMID B eTalled o —p2= =5 eran
HlemLi & s e, b.
If « and B are the roots of x2—5x+6=0 then prove that o2 —p%= +5.

23. x -an erwHidnE sinx=sin"lx @b ?

1

For what value of x does sinx=sin™‘x ?

A A A A A A

A AN A
24. 2i +3j+k, i —2j +2k wdmid 3i + j + 3k erenmy epenn GleusHLTHET 6(m
gor CleudL_TaeT eren [5lemdase] .

A A A

A A A A A A
Show that the three vectors 2i + 3j + k, i — 2j +2k and 3i + j + 3k

are coplanar.

25. 1lim [iJ = o eran Bleplddse)d. (@QmE m erarugl eff Wlens (Lp(Lp 6TemT)

x — o\ x™

pe
. € . e .
Prove that lim | —— |, where m is a positive integer, is .
x — ol xM




26.

27.

28.

9 4712

g =x? + sinx eTall@ dg -m& STEHTS.

If g(x)=x2+sinx, then find dg.

d 1-y . .
d_i = ! y2 6T GUTLIG 60T ‘é';rreq sin”ly=sin~1x+C S OG) sin”lx=sin"ly+C
- X
eTar Himieys.
. dy _ -9 . .
Show that the solution of —— = is sin” ‘y=sin~'x+C (or)
dx 1— x?

1

sin~lx=sin"ly+C.

goealmiliLy wrml X -er Leled Friy F(x) :

0 ; —o< x <0
F(x) = %(x2+x) ; 0= x <1
1 ; 1< x <o

. . . . . lox+1) ; 0<x<1
Tafled AHen HlFDSH6 L TEH ML f(x) = {2 ’

0 ; 9m

erar [Blemiisse] .

If X is the random variable with distribution function F(x), given by :

0 ; —o< x <0
F(x) = %(x2+x) ; 0 x <1
1 ; 1< x <o

1
z . 0<
then prove that the p.d.f. is f(x) = 2(2x t1) 5 0sx<1

0 ; otherwise

[ pliys / Turn over
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-2
29. sweumiiy wrhl X -uler Flapsse] SLTHSH Friy f(x):{kxe YL, x>0 Sofle
0 , x=<0

k -a L 4 erem Hlmieys.

—2x
kxe for x>0 Prove

The probability density function of X is given by fx)=
0 for x <0

that the value of k is 4.

30. y=Asinx (A erarug aCgens wrHlal) erarUFen UmsEESPF FwemLm(h
Y=y tanx eTend Sr_(H.
Show that the differential equation corresponding to y=Asinx, where A is
an arbitrary constant, is y=y' tanx.

U@ - IIT / PART - III
GOy : (i) eTeweuCuend e cllanmas@Ers@ ellenLwieldEsa,ib. 7x3=21
(i) edlerm erehr 40 -&@ SL_LMULNTS alenL_iefl&sHe]|b.
Note : (i Answer any seven questions.
(ii) Question number 40 is compulsory.

01 21
31. |0 2 4 3| eramm Sewfludler sy 3 eran Hlmie|s.
81 0 2
01 21
Show that the rank of the matrix |0 2 4 3| is 3.
81 0 2
8 —4 . . . . . .. .
32. A= { 3} erafle A(adjA)=(adjA)A= Al ereruangd sflUMT&se,LD.

8 —4
If A= { - 3} , verify that A(adjA)=(adj A)A=|AL




33.

34.

35.

36.

11 4712

1 N3 . .1 N3 . . . s .
L -5+ zg opYId —5 -~ lg erenm Yeteflger, LsssHen Berd /3 2 enLw
FoUES WPECETamSSlen (peneat LIeTell&eTTs enud erem Himie,s.
1 N3 1 N3
Show that the points 1, 5 + lg and 5~ l? are the vertices of an

equilateral triangle of side length /3.

@@ sarF sHrl Quiliguier ussmsamer 1, 2, 3 JO@GseT Sl sflLFTD
senFsgrl (uliquiler Qametarereneuall 52 Hem HO@GSHET AL SHUPETeT Hend
QFcueusid Henl_&5mg) erafle), sar tFaiaissdlen GETeTerere] 60 ST <60 @EET
erar [Blemlisse] .

If the sides of a cubic box are increased by 1, 2, 3 units respectively to form

a cuboid, then the volume is increased by 52 cubic units. Show that the
volume of the cuboid is 60 cubic units.

@ewibd (4, 0) LOHMID QUGEGeUmT x= —4 2 6Ter LFeuameTgSSHen FLoeLim(p
y?=16x eran Hlem9&856, 0.

Prove that the equation of the parabola with focus (4, 0) and directrix x= —4
. 2 _
1s y*=16x.

AN AN A A A A
edlens 13i + 10j — 3k Ya1g), @ GsmeT 4i — 3j — 2k erann GleusLeny

Hlenew CleusLrras Gamam Lerarfludedlmbs) 67 + 3 ~ 3k erarm GCleusLeni
BleneQeusLrras CQarar LatellsE parsgdng crald, <cualas Gsls
Geuened 69 S@Gs6T eram HlemLEsa]LD.

A N A
A force 137 + 10j — 3k acts on a particle which is displaced from the point

A A A
with position vector 4i — 3j — 2k to the point with position vector

A A A

61 + j —3k. Show that the work done by the force is 69 units.

[ pliys / Turn over
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37.

38.

39.

40.

y=x’—5x+4 e cueveTeuamfH@ 3x+y=7 erain CarilighH@ @evenrwins
aueruILHD QETHGCETH, euameTeuamyenil FHdl&ELD LieTat (1, 0) erar Hlmieys.

Show that the point on the curve y=x2—5x+4 at which the tangent is parallel
to the line 3x+y=7, is (1, 0).

@@ GHUULL upemeiuder plevl Camer 6ulgeUldTs 2 6Terg. (PLenLuller
<D @l lgH@ 2aGar 4 9.8, @ sa b, @liune@ QeuelGu 4.2 1.5, <y sayb
o amengy) erafley, gL iqen GCorymu ser ereureng) 12.8mw .53, eren HlepLi&sa]wb.

An egg of a particular bird is spherical in shape. If the radius to the inside of

the shell is 4 mm and radius to the outside of the shell is 4.2 mm, prove that

the approximate volume of the shell is 12.87 mm?3.

w0 eTerm @ mEmILiLE Qewe) Nfswpm eramseafler sanrorear Q -ar LSg

a*b:(a;bj;a,beQ T@l a@IUNESILOADS. @§0sud pars)

Sl uuary womib uflbrdmil uery dueihen Blame| Celdpsm
creng Cargdlésa]ld.

Define an operation * on Q, the set of all rational numbers, as follows :

a+b ) . .
axb = 5 ;a, b eQ, Examine the closure and commutative properties

satisfied by * on Q.

1
[ o
0

X 1
Tt 7% dx =7 erar Hlemaaseyb.

Sh h IJ. dx
ow that
O»\/1 — x +VJx

L
2 .
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L@&3 - IV / PART - IV

GSNILIY : Semesisg alamasEndsEn ellenl Wefl&Ese, . 7x5=35
Note : Answer all the questions.
41. (&) Spssrapib swarurhsafler Qsm@lilenear Symofler eldliLig Siés :

42.

x—y+2z=2, 2x+y+4z=7, dx—y+z=4.
3|6V

(=4) 400 ©jig 2wy wene 2. &8 PSLIgell(Hhg SUMIGOTS (I LiansLILL S
Fmedl all(pdmgl. t efermgsefler HansliuL & smell af(pLd Mrb s= — 16t2
UGL. sSorows CsTHd erart UasluulLds &mel el
T (h5gIGCETa GHrb 5 ellammy &6 erar Hleplidsea)n. CgIb SenFeamuis
Qerhmn Curg yamsluL s smeluiler semlGurwsg SHasGausbd
— 160 ©jiq/ed erameyd BHleplsse]ib.

(a) Solve the system of equations
x—y+2z=2, 2x+y+4z=7, 4x—y+z=4 by Cramer’s rule.

OR
(b) A camera is accidently knocked off an edge of a cliff 400 ft. high. The
camera falls a distance of s= — 16t2 in t seconds. Show that the camera

hits the ground when t=5 seconds and also prove that the velocity
when it hits the ground is — 160 ft./sec.

z — 41

(o) z=x+iy ererm gCHaIbd @ &6 LliblLem, :
z + 41

=1 eT Q)| LD M)

SMHST z -6 Hlwbliureng Gl iFs gl y=0 ereans sr(hs.

S|6060F)
L 1-x T
(<) j dx = L — 1 erem Hlmeys.
1+ x 2
0
(a) If z=x+iy is a complex number such that zZ - 11 = 1, show that the
z + 4

locus of z is real axis or y=0.
OR

1
(b) Show that | 1= % 4 =

T _1.
O1+x 2

[ pliys / Turn over
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43.

44,

45.

(<o) cos™! [Cos(%nﬂ + cos ™! [cos(%ﬁﬂ = 117—2" oran Hmieys.

S|6060F)

2 2
(<=4) )lc_6 + % =1 ererp Bereul LgHen WD, (PpevaTSHeT, @6l niser,

ODWFASTODSEH6| STaTEH. DSem CHMTTIL UMTLILLD CUETS.

(a) Prove that cos ™! {cos(ﬂﬂ + cos™! {cos (S—WH = 17—Tr
3 4 12

OR

2 2

(b) Find the eccentricity, centre, vertices and foci of the ellipse )16—6 + ¥ =1

9
and also draw the rough diagram.

(=) 875 : (eY+1) cosx dx + eYsinx dy=0.
S|V

(<) —(p = q) =p A (1q) eTand sTL(Hs.

(a) Solve (e¥Y+ 1) cosx dx + eYsinx dy=0.

OR
(b) Show that —=(p —» q) = p A (—q).

(=) GeusLim wpenmuded cos(A—B)=cosA cosB+sinA sinB erar Hlmie|s.
TNV
(=) @reawr(h Wens cramsaflen QLMHEEGS CgTens 20 WOHMID AS6T Fn(HSH6
Smiowrs @Q\mHEGLOUTE Db CTETHMETs STeHTs.
(a) Using Vector method, prove that cos(A—B)=cosA cosB +sinA sinB.
OR

(b) Find two positive numbers whose product is 20 and their sum is
minimum.



46.

15 4712

(=) @ rrsbs Qeugwreang, (aTEpsgibd CUTE g @@ LFeUmeTwL

Lrenguie Ceadlng. oisem 2 &5 o wrd 4 5. - erlQCurg <ig
Qamepssliul L QLSS0 (mbHg HenLwol L g g 6 8. Cgreneaiayerers.
GnHufer Slevol Liors 12 15. Qgreneeileh Sanrenw cubsenLSmg) eTaled,

HoUul L @)L s8le senruLen rhLBHSSILIHLD erHCHmenTd tan! (%) GTGuT

Blem L9 & s, b.

S|6060F)

(<) @ Fweimlliy wrl X -&@ Hlapsse| Hleam Friumeag) :

(a)

(b)

X 1 2 3 4 5
f(x) K> 2k> 3K> 2k 3k
erefled : (1) k -ar WSl

i P2 <X<5)
(iii) P(3 < X) Y Hlweupenns SHrewrs.

On lighting a rocket cracker it gets projected in a parabolic path and
reaches a maximum height of 4 m when it is 6 m away from the point of
projection. Finally it reaches the ground 12 m away from the starting

—1( 4
point. Show that the angle of projection is tan l(gj

OR

A random variable X has the following probability mass function :

X 1 2 3 4 5
2 2 2
f(x) k 2k 3k 2k 3k
Find : (i) the value of k.

(ii) P2 < X < 5).

(iii) P(3 < X).

[ pliys / Turn over
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47. (&) 3x—2y=0, x=-3 LHYID x=1 PFHweaHPTL L LIHLD S FhisSS6n
15
Ly - eren BlemL9&E&e Ld.
S|V
(=) (1, 2, 3) womid (2, 3, 1) YFw yeraflser PG CFbad Fniqwigb,
3x—2y+4z+5=0 eranim HTSHMNG CloBIGSSTE AMDEUFIOTET SeTsdle
srieflwen Foarurh 2y+z—7=0 erar Hlaplisse]b.
(a) Show that the area of the region bounded by 3x—2y=0, x= -3 and x=1
15

1S ?

OR

(b) Show that the Cartesian equation of the plane passing through the
points (1, 2, 3) and (2, 3, 1) and also perpendicular to the plane
3x—2y+4z+5=0 is 2y+z—-7=0.

-00o0-




