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PART - II1
sewflgn / MATHEMATICS

(WP whmn 2phifle eulfl / Tamil & English Version)

ST a6 : 3.00 wanfl CrwW ] [ Qurés wHUCUaTSET @ 90

Time Allowed : 3.00 Hours ] [Maximum Marks : 90

Sifleyemnassn ; (1) @eaiss alarsseEnd sflurs uderd e deagn eralsmeans

sflunigg s Cararereynd. HFaindleller @enullimuder, ans
sansnepfiuurearfiLib o« anquirgs Gsflelsseab.

2) Beow awg smUY mwulama wWLHCWL W WsSHED,

23 CamgHeugnEw vweauhss CeauammHb. UL RIS auanTausnG
Gueréler LwuauBHFSey L.

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@d - 1/ PART -1

meNGG SlanssensEn eflanL weflsseab. 20x1=20

-
[t

GO0y : (i
(i) Qar@ssiul_(Herer wrhmy ollenLseafle Wasaybd ghyeLw
alenLenwig CaiblbasBsss @MUl Hrear alenwlameanuyn Carsg
ET(LHSEYLD.
Note : (1)  All questions are compulsory.
(ii) Choose the most appropriate answer from the given four alternatives and

write the option code and the corresponding answer.
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a1 | 12 -7 L [T -] -1_
1 (AB) —{_m 2?} HmD A —{_2 3l:mmﬂw B-l=
'8 -5 2 -5 8 5 3
M 1_3 » 2 |_3 g B) |3 » IR
If (AB) = 2o and A™!= 11 then B~ !=
-19 27 -2 3
8 -5 2 -5 8 5 3
1 _3 » 2 |_3 g 3) |3 » IR

(1) @GEsMLUDIDS
@) goEsmbamLLg wHmD GG G® Sia AUPHBEEH
(3) @RS WG
(4) @EORsmLemL g WHNLD erarembhn Sieyser GubHblimeEh
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
13 ) )
3, (i-n_z_,-n—-l) -Gt LDg'IJI_| .
1=1
(1) 0 (2) 1+i (3) i 4y 1

13
The value of % ("4 s
i=1

(1) o (2) 1+i 3) i 4) 1

4.  arg(0) -@r waly

(1) 2) 0

(3) = 4)  euerwmssIILILellaene
arg(0) is :

(1) = 2) 0

3) = (4)  undefined
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N UlgWeTar g uoimiysGaraeud soemun( GluDmiETar pphiger :

(1)  sflwrs n ppeiiger (2) n GeueuCoumy ppeoriseT
(3) n Quwbluear apakiser (4) n seuGuar epemk &er
A polynomial equation of degree n always has :

(1) exactly n roots (2) ndistinct roots

(3) nreal roots (4) nimaginary roots

- . 21 . . . .
sin~! x+sin” 1y = T”T: aTafled cos™ lx+cos ™y eremugen L :
9 “2TI' 3 .1T a
(1) = @ 5 G 5 (4) 7
-1 -1 2w -
1 e = = . e TR . .
If sin " x+sin "y = 3 then cos™ "x+cos™ "y is equal to :
n ¥ y ¥ il
(1) = 2 @ 3 4
tan llll'+{=m ]1 —J =
5, ‘l ) A
(13 1 3)
1. —1(3) 1. —1f3)
(3) i--s.m ‘\—5, (4) i tan | 5,—'
tan_ll -‘+l:m li. | 18
tan"'[ 1] n Leos! l : |
(I] ¢ |L‘ 2 ,-'I {—) ) - L5 )
3 L in-? 2] Lian™! (3)
() 2% {35) @ R s
3x2+ by® +4bx —6by + b2 =0 erenip cul L GHlar b
(1) Jir (2) 1 (3 3 4 10
The radius of the circle 3x2+ by>+4bx —6by +b?=0 is :
(1) V11 2 1 (3 3 4 V10
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9,

10.

11.

12,

x2=8y—1 erenn UreUaTUSHE (penar :

F 1 Y Fi 1 % i 1

| I
m o5 @yl e F @ %)
The vertex of the parabola x>=8y—1 is :

(1} 1 ) I ) 1Y
m {0-3) @ =39 @) (59 @ 0]

- "

r =si + t? (@I, s, t cTETLIENGU GICNERTILIGEEET) GT6lm FLO6LIT(H
(1] ZoX ld_T)GfTLb

@ ; s Awueuhenn Qeard@n CrrGsr(

(3) xoy &eTD

(4)  yoz emd

- A A .

r =si + tj is the equation of (s, t are parameters) :

(I) zox plane

A B
a straight line joining the points : and j

—
K I ]
—

({ Yoy plane

(4) yoz plane

x+2y+32+7=0 wpod 2x+4y+6:+7=0 U seTRISERSEG Gl LUl L
dsmenevey :

7 V7 7 N7

0 575 @ S5 G 5 @
The distance between the planes x+2y+3:+7=0and 2x+4y+6z+7=01s :
7 V7 7 V7

1 2y = K} B 4 —

t erenm srewsdle Sl Liwors pamn goaflar Blame st)=32—2t—8 arans
Aarhéslul_Herearg). gsar guia Hlawsd eumb GrIb

(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[l)=3t2— 2t —8. The time at which the particle is at rest, is :
1
3

(1) t=3 (2) t=0 (3) t= (4) t=1
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15,

16.
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100 m? upliuerey QeranL Qeaicussder By snmerey (BLLfd) :

(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
e ] o
u(x, y) =e*" 7 graflev :}: -@ar Gl :
(1) 12u 2) extty? (3) 2vu 4) x2u
.09 f’lu
Ifux, yy=e" 7Y, then I 8 equal to :
1) u (2) e +y (3) 2vu 4) x2u
j- dx Qo Al
- = -(Qlei &y
0 vd—9x= !
v T aw
T 2 ”y 3 = -
1) @ = () 5 @ 3
Tl ] f 7|i 1 i
e Value o = 18
o J4-9x?
N m™ w
— 3 — — _
(1) = ) & () 3 (4) 3
[sinx dx -@én oAy -
0
, 37 ) 3w 2 3w 4 3
n 3 ® T () % @
The value of J-Sin'{l‘ dx s -
0
: 3w , 3w ; 3 4 3w
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17.

18,

19,

20.

eowwib (h, k) wHMID b 2" Caram erédor el L Rigsaflear aamssblsips
swenur e euflens (@m@ h, k, a gy dwumes wIMEs55 wrdlelgear Debag)
FGaFamawnar wrdledlaer).

1 1 @) 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 (3) 3 4) 4

de dy _ 0 eTany cuanssEa(y Fwaturger cuflens wHmb Ly WenGw :

d j; dx

(1) 2, Ug uerTwmss Querg  (2) 1,2

3) 21 4 22

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

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

3) 2,1 (4) 22

n=25 womw p=0.8 e 2 arer FEHDILUL UFeue® Gl&ETeamL FoeumuilL]
wrml X-en S elevsasdlen wdloy
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 (3) 4 4 3

sflgselen jenL e liuay GlunTs SewTid :

() @ 2) R 3 z 4 N
Subtraction is not a binary operation in :
(1) @ 2 R 3) z 4) N
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u@d) - 11 / PART - II

@Oy : (i) etemeuCuenid ey eflanmésEnsE efen wafléseb. 7x2=14

Note :

21,

i

22,

23.

24,

(i) ellenm erefr 30 -&(& Sevoriq LIS 6dlen_waflésmeb.

(i)  Answer any seven questions.
(iiy Question number 30 is compulsory.
1+r1 -iy : .
—| - = — 2i eran NG
\3 3
+ —iY
Prove that ‘ :| —l_l !J = — 21,
\1—1 ) 1+1
(T+1) (1420) v (1 #ni)=x +iy T@fled 2510 ...ceeoeee. (1402 =2% +3? ara Hlmieys.
If (1+i) (1+2i) .ooeoeo. (1+ni)=x+iy, then prove that 2510 ........... (1 +n)=x>+2

sin” | {sin(zji -6t AL Srams.
L4

Y

Find the value of sin | sin[ 4" —‘
L T/,

i

2?+?_E rangnd edlens yHliyerel uflwres Gewawu®dng erafle,
(2, 0, =1) aremm yemaflenws Qurmss seuelensullen wpmsGs FHmef e

cTaTemTensy WHMID Hengs ClETnFTEENETd: &TewTs.

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

A M M
a force2 j + j—k, whose line of action passes through the origin.
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25,

26.

27.

28,

29.

30.

A

1 '_1 :.' 1 ™
fx)=x+=, xe| o, 2} eranm &rr9ng, . 52 I ereny @evL_Gleuefludlay Crmedlen

Geshmsang Hlevmeys Glalwn wdlmusd srars.

Find the value in the interval | 5~ 2 J satisfied by the Rolle’s theorem for the function
N L / i

1 S
Ty=x+-, xe, —, 2
/() X I 2 l

f()=x%+3x ererm srrdmnE x=2, dv=0.1 ergyd Gurg df - wHLEAGHS.

For the function f(x) =x2 4+ 3y, calculate the differential df when x=2 and dx=0.1.

/2 .
2 f(sin x) o™
[',[ f(sin a)}+ f(cos x) ! 4 eT e 1@@"—’”5-

7 .
Prove that I fsinx) dy = X
o f(sin x)}+ f(cos x) 4

y=dax ergyd ugeuenarwg Qgredulen umssQas(ps FoaUT LS SIS,
@rE ‘A’ eremug WIMSSES LIl dwg gGasFans WM DGO,

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

i @uinsentls enwinde swefl o miiny @@L erafled 28 GRS S
UMiBsgE - erar Blmes.

Prove that the identity element is unique if it exists.

@panen (2, 1) whmd (1, 3) ereny Latetl eudlurs Claeugb, @)L LL&HD Sl
e Wgoren uUfeuaeTwdbHen Fwatur® &rams.
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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U@l - 11 / PART - 111
GSOluy : () etemeuCuend e eflanrésers@ eflanwafldsa)Lb. 7x3=21
(i) ollanm erenr 40 -&(F SeTiqUUNS cllen wellGHa)b.
Note : (i)  Answer any seven questions.

(ii) Question number 40 is compulsory.

31. A=ﬁ ﬂ erafled (AT)~1=(A 1T eram Blyeys .

29 .
If A= 1 ?—l then prove that {A'}—Tz(A—l]T_

32. p eranug en Dol erafledy, 4x2+4px+p+2=0 ergyd FwenuTL g

ppeisailen satennenl p -6 SllgliLenluiled op,rmis.

If p is real, discuss the nature of the roots of the equation 43”4 4px + p+2=0, in terms
of p.

33. @ standlfl ureld uFeemeTw a6l 2 dTarg. sranaullarGe 2 drem
uregdler Berd 40 5 whmb sen fsules cwrd 15 B erafldr bBs
LFeueneTil auenenailen gweruin(h sraws. penaulenar (0, 0) eram er(HbHIs

Q& TeTs.

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.
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34.

36.

37.

(=5, 7, —4) womw (13, =5, 2) erenrp yetatlsear euflurss Gseaib
CrraCarliger HeusLm wnmb sriedfluer soaurhsames srans. G,
@ng CrraGar® xy -sengeng Qeul_(Hb yarallenws srers.

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.

fx)=25(x—2)% erenp aminfen Hlevwliyatefll cramaemans (x -ar wALLFET)

& (TGO 55

Find the critical numbers (only x values) of the function f(l)zl}/ (.1-_4)2 )

oU  dU | dU

U=log(x*+13+23), erefleo = + 9>~ 4 -50 GG &.
v+ ) w &
If U =Ing(.1'3+},r:"+z3) then [ind FJ_U + d—U + BU_

dx dy dz

@ saflblene sriy X -en Blspsse Hlenm sriurerg

X 1 2 3 4 5 6
PX=x)| k k | 6k | 5k | 6k | 10k

-2

erefled P(2 < X < 6) -eir 16 SraEms.

A random variable X has the following probability mass function :

X 1
PX=x)| k

[
W
IS
ul
o

bk 5k 6k 10k

I~
-

then find P(2 < X < 6).
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39.

40.
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X erenm Ggmi #oeumiLiy wrml

Jkl‘ ('l—x)w, 0<x<1

f=ls o

eram auenTLImGSLiLger, k -6 wdliGenand Grems.

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

10 gcy <
f(l_}z{kl (1-2)1°, 0<x <1

0 , otherwise

find the value of k.

p—q=-pvqear Hneas.

Prove thatp = q=—-pwvq.

Qar@asiuc,  @Qm Csr@aer 1:""' =N 28 ppmb
1 Ly i
X—Xn =1 Z—in . . s . . .
L = 232 = 2 sasHen 55 DWW LTRTTD 355 ers S 6
2 My Ho

Fie e FETUN 1qena eTHHenen aulflseflady sramemd ? sudlEamer &meb.

—X ¥—1 I—z r—x Y —1 z—z .
L YT . and 2 _ Y7V _ 2 lie on the same

h iy 1y [ ) 1o

If the lines X

plane, then write the number of ways to find the Cartesian equation of the above plane
and explain in detail.
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U@@ - IV / PART - IV

GOILY : Semensgl eflanmasErs@En el wefléseab. 7x5=35
Note : Answer all the questions,

41. (=) Yemaumid Crflws sFoarur’ . (Hs GsTELUTES @HRISMIOE| 2 ML WIST
GremuIenS ST (peputled prmis.

x—ytz=-9
2x—y+z=4
Ax—y+tz=6
dx—y+2z=

JETEVEVE

(=4) 2cos o = x + 1 WHOID 2cos = y + 1 sraflé
x y

: X _ v 2i sin{moa—np)
(1) yn ¥m
) ™y + o = 2cos(ma+nf) erew Hlmieys.

{a) Test the consistency of the following system of linear equations by rank method.
x—y+z=-9

Ax—y+z=
Ix—y+z=6
dx—y+2z=7

OR

1 e
(by If 2cos a = x+ — and 2cos B =y + l, show that :
-

Yy
M n
M - Y = 2isin{ma—ng)
‘I'rl'i l_m
i L n —_ -
(i) 7y + g 2cos(ma +nf)
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42. (=) cosx -am uanyUL GG [0, 7] eranm GlenLGleuafludayo Gogud cos™ ! x -e

euenruLgeg [—1, 1] erenn @enL Cleuefludigud euenys.
3|606VG)
(<) (1, 1), (2, =1) wOmb (3, 2) eremm epenm YeTeflger oudlFblaa b
sul L gSlen Foenum(h Sreas.
(a) Draw the graph of cosx in [0, 7] and cos "L xin [-1, 1].

OR

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

43. (1) segwlL sHamHg 7.5 S 2 wrsdle sanrsE Beamursl GurmSsuLLL
@@ Grldmbs QeueflGumn B gamrawus CQFTHL UTMS G
UTeUenaTIISaNS o HUBSSHEmE. Cuayd @hs Lreuenearnuls Lrengudlen
(pener @pruldlen euruliler ewdlng. Gpmu wlLgdbe 2.5 b G Hiler
umieurers @pruller apenen aulwrss Qedain flaw @sgs Carlyng
3 8 grrsdled e dreng erafler GogI6 Carlydimpg ety EIESHEG
SLure Brreng sayudld Sll(pLD GTETLIENSE &TewTs.

3|6V6VF)

(<,) QeudL peppuileh cos(a+B)=cosacosp —sinasin erem Hlmia|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 + B)= cosacosp — sinasinp.
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. . A B . —¥ 2 o~ Tat Eal [ N
44. (=) (0,1, —5) ererm yeTetl euflé Gleed ¢ = {,4.2}-...4;() 4 ,,.[2,- + 37+ ,5;{)

(=) wHUAGs : |

(a)

(b)

45. (=)

. . M A A ~ ~A . .
LOOIOL r = (:‘ -3+ Sk] + t[i - j—k) erenm GarBaEnse Qenenmuns
o arengomen sarddlen Geus i OOMD STiefluicn &0 senerd
ST .
S| VG
T cos’x
1+a'

dx

—_
m

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

7 (i) oo e a) < sklana 7657 st) e i 50

hitps://www.tamilnadubcard.com OR

T e
cos“x
Evaluate : f 1+ a*

d_x

auL. lensuileli(mig e CemiCaren shHllienL DEIGD e(H STEuS
aurgend Geudoras Aeanmy Smbi9 Sipse Coradls dadwgyd g wilphas
sr5adng. staw spHinGa e sCas 0.6 8.5, Asrenweild sreud
sleonuilar aursawpb HpsGs 0.8 .8, Csraosid wdbsib 2 drer
Guripg, WaEThs enws smeiluilar genanr Glsmem(y &Teue Henm
FseTs ursasSnEn wdHPhasED Gl DUl L gIrd walse 20 6.8,
dgsda afafladlng ereng Enoreflddeamani. sradgenn urEeDd
werfls@ 60 8.8, Ceuggdla matdlng erafler wdlppdler Ceusd eremen ?
3606V

(<) y=|cosx| eTamm euenemeuen x -48&, Garfhaer x=0 wLOMWL x==

(a)

FweuDmTed SiepL LD DTEsSHeN UTImUE HT6RTS.
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
v=0and x=m.
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46. (&) urlueTey 196 g7 @GS CETaTL G FSIT 5SS Sen
eaubleumm ppeneoulieyd swwren fmy sgrrisamer Had, LY FH @@H
Wuiigurs wropuuBidng. Quiguilea s eTa) 2 F510T8 QIEHS

CauamBomufen Qeully Faslul L sgrsdan usssHean sierey g g

ﬂ@l‘cﬂém.
SHEVE0F)

(<=1,) flenp M 2 enL w1 g sreflwitidl @uindirsdlen Guisdlure e (meunasUL(Hwn
wrorg allens F erafler igapenL w flensGeusd V eranug) Mi—‘: =F— kV

e FearurlL e @blasuu®Sngl. k ereug wrhleflwum@id. t=0 eTayw
—kt
Gurg V=0 arafléd vV = —E (1 — EF] eren BlemiSlds.

(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 maximurm.
OR

(b) If Fis the constant force generated by the motor of an automobile of mass M, its
, L dv )
velocity V is given by ME = F - kV, where k is a constant. Prove that

=kt
V= i {1— e M ] when t=0 and V =0.
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47.

16

(=) @@ suudleuneri Yeoen eflerrevemulien Curg, gmeuflen 2 ullrpm

e Laa Fflwurs Whusd 8 wallés srawdlpri. wpanblassflsemauns
gruudleureri yeueyL odlen Weulinblencvens yemmbgy 70°F erens @Hldgs
Qarendlmri. 2 wenfl CHIL 085 2bhs 2 Lalen GeuliLiflenay 60°F =&
@muuenss srasdlpri. o @mbHs emnuller Geuliudlener 50°F 2y,
wHmib @ouusnE@ ey bruflar 2 Ld GCeuliublena 98.6°F eraflev,
SppUT @nks Crrnb dpusd 5 wel 26 HlBlLD e Hlamlss
(Comrmuwrs).

[ log(2.43)

1.28
| log(2)

3| 6VeVG)

(<24) ppenmy Erren BrewTUBIEET @F Werm e iLBdaner. seneaafen

()

cranenflaans flapeling, Blabsse) Hleom sriy, srrefl wHnb UTeDUIY
grars, GLaIb FHHULY Ureud apad @eubidlaean 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)

is 5.26 p.m. (5 hrs 26 minutes) (app.). | = 5 —1.28

.

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.

-00Qo0-
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