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PART - III
senflglo /| MATHEMATICS

( sWIp wHMID Ymidle euhl / Tamil & English Version)

&med 3jemey : 3.00 wewil CHI | [ Qrgs wHubuamser : 90
Time Allowed : 3.00 Hours | [Maximum Marks : 90
Sleyenraet : (1) marsg odanssEpd slurst udeurd o drersm eraTUSMmETE
sflumisgs Gararere|b. Fsliudeiler @Gemuil@mlulber, Smms
sarsmenfliumerilLib o L anquinss Ggfleillgsem.
2) Beod oz sSsmUY owulmar LUHGCL EaWFSDHGLWD,
S GargHeagH@b LHwaTUBhss Cauammhibd. LULBSE aumFelsnd
Quendled 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@&3) - I/ PART - I
GOl : (i) oS lamésErs@h el weflése,b. 20x1=20
(ii) Gsr@ssuul(Herer wrHm alenLgefled WEa b ghen_w ellenLeauisg
Cambos®hsgs ML HLer el ulameanb Carsg er(pseb.
Note : (i) 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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1.

n auflengujenL_uwi e(m F&IT Sjantls@ Crirnrm srewsd Ceneuwimen whmid CLmg)omer
Blubsenen :

(1) p(A) > n (<) p(A)=n (&) p(A) #n (F) p(A) <n

A square matrix A of order n has inverse if and only if :

(a) p(A)>n (b)  p(A)=n (c) p(A)#n (d) p(A) <n

< Fuarafludedlmbg 3x—6y+2z+7=0 eremm HeTS5SHE 2 eter Csmenera] :

(1) 2 (=)0 () 3 (FF) 1
Distance from the origin to the plane 3x—6y+2z+7=0 is :
(a) 2 (b) O (c) 3 (d 1

3 cos lx=cos™1 (4x®—3x) eraflev :

(@) x<(31)  (@re[3] @ xetmwn (m) xe|3%)

If 3 cos lx=cos™1 (4x3-3x),

1 1 1
(a) xe(E,lj (b) x{gfl} () xe(=o,1]  (d) xe[?wj
% = % Teb UamEEEsL Fwaturiger QUTES Siey :
(1) y=kx (<) xy=Kk (&) logy=kx () y=k logx
The general solution of the differential equation j_z = % is :
(a) y=kx (b) xy=k (c) logy=kx (d) y=k logx

Qar@ssliul’ L yeraluladmbg y?=4ax erern ureuaeTwsHnE euanruliLi(Bib
QemiGar(hsafler erameanilsms :

(1) 3 (<) 2 (&) o () 1

The number of normals that can be drawn from a point to the parabola y?=4ax
is :

(&) 3 (b) 2 (c) © (d 1
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% . . % . . . . . % % % . .

a LHMLD b ererUaT @ CleudLTEH6T eTeulle [a, c, b} -6o7 I ¢

(1) 1 (=) 2 (&) o () -1
- - - - -

If a and b are parallel vectors then [a, c, b} is equal to :

(a) 1 (b) 2 (c) O (d -1

[0, 27] -&@ sin* x-2 sin? x+1 -eow Hope GFuwyb QUG WS 6

Tt G

(1) 1 (<) 2 (&) = () 4
The number of real numbers in [0, 2] satisfying sin* x—2 sin? x+1 is :
(a) 1 (b) 2 (c) o (d) 4

0, 1 wHomib 2 YFlw wIllysaied gerenm X Careardng erans. gCaT gm THIE

k -, P(X=i) = kP(X=i—1), i=1, 2 Wopmid P(X = 0) = ; crafléh k -am LI :

(<=4) 3 (=) 1 (@) 4 (FF) 2
Suppose that X takes on one of the values 0, 1, 2. If for some constant k,

P(X=1) = kP(X=1—1) for i=1, 2 and P(X= 0) = %, then the value of k is :

(&) 3 (b) 1 (c) 4 (d 2

x2 e 2%, x> 0 erenp &mmlen QUL L :

1 1 4 1
(o) 2 (=) 3 (@) 7 (") 2
The maximum value of the function x%2 e 2%, x > 0 is :

1 1 4 1
(@) = b) - © @ 5

b
* eTeor FEIBMILILIE ClFwiel] a * b= a7 oTaT eUETLIMIGEILINE D). * ergent g FrHmLILEF
Qawe) <ysmg ?
(<=1) R (<) Q" (&) ¢ (/) Z
b
The operation * defined by a * b= a7 is not a binary operation on :

(&) R (b) QF (c) C (d) Z
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11. y?=4x o LTeueeTwsHHEGL igen aeiousnsSn@n @eat Cu urliurerg) :

8 2 5 4
(21) 3 () 3 (&) 3 () 3
The area between y?=4x and its latus rectum is

8 L2 5 o4
(@ b) 3 © 3 @ 3

12. yduled y?=x bHmb x?=y T cuameTeUaMm & EhdEE Qe il L Cameantid

T ~1(3 T —1( 4
(=) 5 (<) tan (z) (@) 3 () fan (g)
Angle between the curves y?=x and x2=y at the origin is :
T —1(3 T _1( 4
(@) - m w3 g T @ (3]
13. |adj (adjA)|=|A|'® erafléy, gy <iamfll A -6 cuflenswneg) :
(1) 2 (<) 3 (&) 5 (/) 4
ladj (adjA)|=]|A|16, then the order of the square matrix A is :
(a) 2 (b) 3 () 5 (d) 4
1a (1+ij8+(1—ij8 e
- A NG -6 S :
(=1) 8 (<) 4 (&) 2 (/) 6
The val f(1+i]8+(1_ij8' :
e value of | —7 75 ) IS
(a) 8 (b) 4 (c) 2 (d) 6
15. |z7=1 arafléd 2 -gr A :
1+ z
1
(@) 2 (a3) 2 @) 1 ()
If |z/=1, then the value of 1+ Z s
1+ z
(@) (b) z () 1 d =z
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18.

19.
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f(x) =v8— 2x erarpm euemereuamuilen eTHS x -JWGCGTan6iled cuanFuILILILL
QarHCamiger gmiie) —0.25 45 @Q(HSEGD ?
(=) -2 (=) -8 (@) o () —4

The abscissa of the point on the curve f(x)=+8— 2x at which the slope of the
tangent is —0.25 ?

(a) -2 (b) -8 () O (d -4
/3
j tanx dx -eir I :
0
(=1) —log 2 (<) log 2 (8) —log3 (/) log3
w/3
The value of j tan x dx is :
0
(a) -—log2 (b) log2 (c) -log3 (d) log3

1C.(-1)'x" erend LI Uys Cameneuuller OensOwent LiFSlwinrsdlsafler
< i QImi S

GTETE | Hend
(21) <n (=)0 (&) r () n
The number of positive zeros of the polynomial Z "C(-D'x" s :
r=0

(a) <n (b) O (c) r (d n
sin” ! (_71) -6 (PSGTENLDd I :

- - m
() =& (=)0 (&) -5 G
The Principal value of sin~ ! (_7) is :

- - i
(@) ¢~ (b) O () — (d)
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2 2
20. " + ly)_z = lerarp Bereul L sHaper auergwit@®b Wesl Quilu Qesieussder
(] T
a
(=1) ab (<) 2ab &) 3 (/) ab
2 2
Area of the greatest rectangle inscribed in the ellipse — + y—z =1 is:
a b
a
(a) ab (b) 2ab (€ 3 (d) ab

U@3l - II / PART - II

@MY : aTemeuCuenid e alamssEers@ e wallEgsea|b. elarm e 30 -&d
SL_L_muwns adlenL_wiell&se . 7x2=14

Note : Answer any seven questions. Question No. 30 is Compulsory.

21. |Z/=2 aafled, 3 < |z+3+4i| = 7 aTa& &TL_(h5.

If |7z/=2, show that 3 < |z+3+4i|< 7

22. 1xX?+nx+n=0 @b FOGTUM IG6T PPQOBIGET p LHMID q eTerfle, g /ﬂ + /? =0
q p
TE ST (H.

If p and q are the roots of the equation 1x2 + nx+n=0, show that \/E + \/i + \/% =0
q p

23. y=4x+c eeny CprsGar®h x2+y?=9 cramn el Lgder QgTHCHTH ererfler, ¢ -e
DSHLILE SHTEuTs.

If y=4x+c is a tangent to the circle x2+y?=9, find c.

24. 10 Q&.5. b 2 drer Gamergdlen <urb 0.1 Q.S Gampdleamg eaflldy g6 ser
Sjemey CHMIMULLTS GTEUEIETE | GHEPDULD ?
If the radius of a sphere with radius 10 cm, has to decrease by 0.1 cm, approximately
how much will its volume decrease ?
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25. wHIAPS : j%dx,a>0,beR.
p a tXx

Evaluate : _[ %dx, a>0,beR.

p @ +x2

26. <y Jlliyeralulelmpbg 7 Aw@GHaT Ggrenwaie 2 drergib, demgGsdar Has
cldlgmger 3, —4, 5 QamarLglwmear Serslen CleusL T FeTUT(H STeTs.

Find the vector equation of a plane which is at a distance of 7 units from the
origin having 3, —4, 5 as direction ratios of a normal to it.

27. A= {(1) ﬂ B= Ll) ﬂ W @QramHin @Cr cumswner Ledluier enflser ereatle,

A v B wpmid A A B g dlweupenns Srenrs.

11 01
A vB and A AB.

0 1 11
Let A= { }, B= { } be any two Boolean matrices of the same type. Find

cos® —sinf
28. {

sin®  cos6

} erenLg Cam@sg et erem Hlmie|s.

cos —sinf

Prove that { } is orthogonal.

sinf  cos6

29. y=x?>+3x-2 earp aumareuamrs@ (1, 2) ey Learafuiéd QgsrhHCsmiiger
FLOGTUTL L& HTETS.

Find the equation of tangent to the curve y=x%+3x—2 at the point (1, 2).

30. ecositising gremieng a+ib erany Guigelled 6T(LSS.

Express ec0s0+isinb in g 4+ibh form.

A [ Hmluys / Turn over




6612 8

L@ - III / PART - III
@MY : aTemeuCuenid 61 elarmssEers@ e wallEgsea|b. larm e 40 -&d
SLLmwns 6l wefl&Esea|n. 7x3=21

Note : Answer any seven questions. Question No. 40 is Compulsory.

31. ear (—1, —2), FH Y-ANF&HESG Qenent HMILD (3, 6) euLPIFCFO@ID LITeUaeTLISE 6T
FLO6TUT(H HTETs.
Find the equation of the parabola with vertex (—1, —2), axis parallel to y-axis and
passing through (3, 6).

32. Gllwalalmbg Lluler Hsulsbd LHNL GoOOHSULF MBS wpenGuw
152x 100 &l.18. whmitb 94.5x 10° &.8. Sereul L1 urengullen e GeNwsH e (@ fwier
2 aTergl. &Nwans@n wHEnTm GeNSSHhEWwTer D SreaTs.
The maximum and minimum distances of the Earth from the Sun respectively

are 152 x 10% km and 94.5x 10® km. The Sun is at one focus of the elliptical orbit.
Find the distance from the Sun to the other focus.

33. x -a& aThg WIHLIADNE, Foaiane %<COS_1 (Bx—1)<m Qulwma@wb ?

For what value of x, the inequality %<cos_1 (Bx—1)<w holds ?
x+3 _y-— 1

2 2
CEHMETHRIGHENCTE &TETS.

34.

=—z erarm CrI&EGCar(h P AEFFESEHLT  THUMHSSH D

x+3:y—1
2

=—z with coordinate axes.

Find the angle made by the straight line

35. (123)% -ar Camymw wdulenar GCrflwed Comymu wHUISGH papuiled Hrewrs.

2
Use the linear approximation to find an approximate value of (123)/5.

36. Siés : x cosy dy=eX(x logx+ 1)dx
Solve : x cosy dy=e*(x logx+ 1)dx
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cosa 0 sina
37. F)=| 0 1 0 | erafle, [F(o)] 1=F(—a) s sr_()s.

—sinae 0 cosa

cosa. 0 sina
If Flo)=| 0 1 0 |, show that [F(o)]"!=F(—q)

—sinae 0 cosa

38. p - q LOHNID q = p YFWDESHET FOTATOHHEGCL CTETH ST (HS.

Show that p —» q and q — p are not equivalent.

39. z=(2+3i) (1-i) erafleb z~1 -G FHretora.

If z=(2+3i) (1—1i), then find z~ 1.

40. a+b+c=0 wOHMD a, b, ¢ PHwemes NHFupm eTETHT eTarTled
(b+c—a)x?+(c+a—b)x+(a+b—c)=0 er@yb FweTUTL g6 epemIsGET 6l&supm
CTEITSETTGHLD 6TEs &ML (HS.

If a+b+c=0 and a, b, c are rational numbers then, prove that the roots of the
equation (b+c—a)x?2+(c+a—b)x+(a+b—c)=0 are rational numbers.

U@ - IV / PART - IV
GSNILIY : Siemensg elamss@rs@n alenwaldseb. 7x5=35

Note : Answer all the questions.

41. (=) z2+8i=0 eT@ FwATUTL LS $TES, QMm@ z € C.
S|VEVG)
(<) 8iés @ (1+x +xy2)% +(y+y%) =o0.
X

(a) Solve the equation z3+8i=0, where z € C.
OR

(b) Solve : (1 +x+xy2)% + (}/er?’) =0.
X

A [ Hmluys / Turn over
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42. (o) CeusLim gpenmudled cos(a—P)=cosa cosp +sina sinp eren Hlmes.
S|VEVG)
(=) @ ure allpuemanussde elalCurdlasiiumbn LTeler ojeTe| FoeumuiiiL]
orHl X g, GaphsULFD 200 g wHmD AHSULFD
k 200 <x <600

600 L iis@EpLan Hlansse| LTSS amiy f(x) = {o 9D LI SEBEE

(i) k wdlly smers.
(i) UreUeL FMTL HTEOTS.
(iii) 300 el &6 wHmid 500 N LisEpsdlan_Gu Sersfl aflbHuener
QmuusHaETer HERSH6 Srens.
(a) Using vector method, prove that cos(a—f8)=cosa cosp + sina sinf
OR

(b) Suppose the amount of milk sold daily at a milk booth is distributed with a
minimum of 200 litres and a maximum of 600 litres with probability density

k 200 =<x =600

function of random variable X is f(x) = {0 therwi
otherwise

Find (i) the value of k
(ii)) the distribution function

(iii) the probability that daily sales will fall between 300 litres and
500 litres.

43. () 18x2+12y? —144x+48y+120=0 eranip FalbL| cUenETENE CUENGEW ST HHG),
Slaudmlen WD, &GeNUBISET WHMLD (PETHEETE &T6HT.
S|6V6V
(<) cos ™ Ix+cos ™ ly+cos lz=mwpmb 0 < x, y, z< 1 eraflev, X2+ y? + 22+ 2xyz=1
Ted SML_(H.
(a) Identify the type of conic and find centre, foci and vertices of
18x2+ 12y2— 144x+48y+120=0
OR

(b) If cos™lx+cos ly+tcos~lz=mand 0 < x, y, z< 1, show that
X+y2+22+2xyz=1




44.

45.
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(1) e Ameuer y=ax?+bx+c eraty Umesle (-6, 8), (-2, —12) wLHMLD (3, 8)
ey Lereflsar culluinsg Ceedlprer. P(7, 60) erarp Leraiuded o emer
Sl BaTLienaT FhdleEe dl(HLOLS D6, 66T, eua)ienL L BHerLeneT
gpdlliument ? (srevedlwen Béser (pevpenwt LweTU(HSSS.)

S|6V6VG
(=) x2+4y%2=8 erarm BateulLqpb x2—-2y?=4 eerpm SHureuamerwipld
QemGS55Ms Ceuligs CsmeTEnd erer Hlmeys.
(a) A boy is walking along the path y=ax?+bx+c through the points (—6, 8),

(=2, —12) and (3, 8). He wants to meet his friend at P(7, 60). Will he meet
his friend ? (Use Gaussian Elimination method)

OR
(b) Prove that the ellipse x2+4y2=8 and the hyperbola x?—-2y?=4 intersect
orthogonally.
4 A A A A A A . . . . .
() 1 = (i - j +3k +t(2i - j +4k crarm  CamlievlL 2 drerL&dlwg b
_)

r (/z\ + 2? + 2) =8 erem FTHHNGF CFBIGSSTATFIDTET SETHI 6T 5INEWTUIC S,
aulgel CeusL T HMID SMiefllicT FETUTHSMETES STCTs.

S|6V6VG
(=) 6x*—5x3-38x2-5x+6=0 eT@ib FwerLrliqen @@ Siay % erafle,
FLOGTUTL g 60T ST6y STeRTs.
(a) Find the parametric form of Vector equation and Cartesian equations of the
- A A A AN AN N
plane containing the line r = (i —j +3k +t(2i - j +4k and
. - (A A A
perpendicular to the plane r ~(i +2j + k) =8.

OR

(b) Solve the equation 6x*—5x3—-38x2—-5x+6=0 if it is known that % is a

solution.

[ Hmluys / Turn over
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46. () p— (—qvr) = —pv(—qvr) et Gwlend QL euameamenwll Lwerl(hSs)
Hlmies.
S|6VEVG)
(<) uBLESHDE 5% QsTLT gl () 6issdle e(moui T 10,000 -0 cumidl Gauradle
WPFed(H QFLSpTT. 18 rghGERsEE Aamanm el eunid samsdld creualeaTa,
Csrens QMmSELW ?
(a) Prove that p—(—qvr) = —pv(—qvr) using truth table.
OR

(b) Suppose a person deposits T 10,000 in a bank account at the rate of 5% per
annum compounded continuously. How much money will be in his bank
account 18 months later ?

47. (=) logx eremy &mmen WLEQU@H iy Srars.
X
S|6V6VG
2P x .y
(<=4) 2 + b2 =1 eramm Bereul LGS DG, N + b =1 cremp CrT&CsTLIg.HEGLWD

Cumgleiner SrmgSSer LFlmLs &Teurs.

(a) Find the maximum value of logx

X

OR

2 2
(b) Find the area of the region common to the ellipse —5 + b_2 =1 and the
a

) ) Xy
t ht 1 —+==1,
sralg 1me a b

-00o0-






