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PART - 111
seflsib /| MATHEMATICS

( 8 whpid gyadle eufl / Tamil & English Version)

&me @jera] @ 3.00 wewfl Gy | [ Qs wHiClueaser : 90
Time Allowed : 3.00 Hours ] [Maximum Marks : 90
Sidleyenrast : (1) Damansg elanssepd sflurs udendl e deangr eemugemeand

sflurisgd darererelb. Hssuudlaller @anllmulba, Sans
samamenJurartlb o Leanquinsgs Wsflailssab.

(2) B myawg SsHUY @wullamer wl(HEL eawgushHELb,
g Camghausn@b vwauBhiss GCouar(pi. ULRISH e TelshE
Cluendler LwaETLRSSaLD.

Instructions : {1) Check the question paper for fairness of printing. If there 1s 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@sl - I/ PART - I
@OluY : (i) Semengg llammssErsEn e wallEsa)b. 20x1=20
(i) Qsr@asiuc Gt wrpy el sefld Bsebd ghymiw e mug
CoibtsRsgns GO Hrear ellamulmeanybd GCoisg er(psayb.
Note : (i) All questions are compulsory.

(11} Choose the most appropriate answer from the given four alternatives
and write the option code and the corresponding answer.
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1. neuflengyenw g sgr ewfldE Crrwomy sraws Caeneuuwiren woHmb Gumgwme
Hlukgener :

(31) p(A) > n (<) p(A)=n (@) plA) #n (%) p(A} <n
A square matrix A of order n has inverse il and only if :
(a)  p(A) >n (b)  plA)=n (c) pA) =n (d)  pA} <n

2. gAuyearallellmbg 3x—6y+22+7=0 eaenip SaSHDEG 2 deT CFreanaay

(24) 2 ()0 (&) 3 () 1
Distance from the origin to the plane 3x—-6y+2z+7=0 is :
(a) 2 b) © () 3 d 1

3. 3cos lx=cos ! (4x°—3x erafley :

| . |
A (@regl @ xe-x 1 () ey

B | =t

{@4:} Xe |

T
r2

If 3 cos lx=cos ! (4x’—3x,

1) -
(a) '!‘-6.\5’1J (b) Ve 5’11 c) xe(—=,1} (d) xce _E!:.c)
4. % - eTenilh euanasblap FwaLm igen Gurgd Siey :
ax X
(1) y=kx (<) xy=k (&) logy=kx () y=k logx
The general solution of the differential equation L:-]" - Y s .
dx  «x
(a)  y=kx (b)  xy=k (c) logy=kx (d) y=k logx

5. Qar®mssuulL yeareflleimbg y?=4ax eramm ujeueenusdng eusnruliud
QemGsrhseflear eramanflsams

(=4)3 (<24) 2 (&) o (FF) 1

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

(a) 3 (b) 2 () © (d) 1
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- ) % " .._.) ...) - .)I
a wHOWL b ereTue Qe GleudL TgeT eTeariley [a, c, h] -em ALY :

(1) 1 (<) 2 (&) o () —1

— - i
If a and b are parallel vectors then | a, ¢, b ] is equal to :

(a) 1 b) 2 e} O dy -1
4

(0, 27} -@ sin® x-2 sin? x+1 -ow Hopsy Gedyb QuuQuarsefien

GTEH0 el HEnG

(1) 1 (<) 2 (&) = (r) 4
The number of real numbers in [0, 2%] satisfying sin® x—2 sin? x+ 1 is :
(a) 1 (b) 2 (¢} = (d) 4

0, 1 wppw 2 JHlwu wHiyselledr gaemn X Qsrdadlng aais. gGsT e WrMHe

k -eflh@, PX=1) = kP(X=i—-1), i=1, 2 opmid P(X = 0) = é erefléy k -6m oL :
i

(21) 3 (=1) 1 (&) 4 (rr) 2
Suppose that X takes on one of the values 0, 1, 2. If for some constant k,

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

(a) 3 (b) 1 (c} 4 d) 2

2 e 2% x> 0 eretim snmQen Quepo LA

1 1 g 1
(=) () | (@) o (%) o
The maximum value of the function x* e 2, x > 0 s :

1 1 4 1
(a) 2 (b) 3 () 3 (dy o5

ab
P asbe 2 o - o I
arenm Fr(HLILEF dewedl a S are uen TmssILHE D). * ergen Bg mmmiLE

Glawiedl ysmaH ?
(24) R (<) Q" &) ¢ () 2

ab
The operation * defined by a * b= "? is not a binary operation on :

(a) R (b) Q° () € (dy Z
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11. y?=4x earanp UgeuenenuSHDED g6 QFaauswsdiEn @e _Gu urluneag :

8 2 5 4
(=) 3 (<) 3 (@) 3 () 5
The area between y?=4x and its latus rectum is :

B 2 5 4
(@ 3 (b) 3 (€) 3 (d) 3

12, 2 Aule y?=x wHMID X° =y eTeND CUMETEUEMTEEHSE, @erL Ll L Garemtid
. —1|f3\ i ] _]‘{.4\
(<p) tan '-\E,J (@) H () tan” |

Yoot S

SR

(1)
Angle between the curves y?=x and x*=y at the origin is :

™ ;|"3' T ]I’_i'm
@ 3 o w5 @ F @ '3

13. |adj (adjA)|=|A|'® erafla. a7 il A -en suflenewinens

(24) 2 (<24)3 (@) s (re) 4
ladj (adjA)| =|A/1®, then the order of the square matrix A is :
(a) 2 b) 3 (¢) 5 (d) 4
e ¥ - i -
14. | =) A | -ai1 i ¢
(1) 8 (<) 4 (@) 2 () 6
The val rlf“'fﬁu’('l_"\]‘3
e value of | —7= ) " is :
(a) 8 (b) 4 (c) 2 (d) 6
14z . .
15. |Z=1 eraflew = @ iy :
+ z
1 -
(@) - (<) 2 (@) 1 (") :
If |z =1, then the value of I+z s,
1+ z
1 _
(a) (b) =z (c) 1 (d -

Z
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16. f(x)= V8- 2x crarm cueetauenruilen oThHE x -HLHLSTEWaD QLU
QarHGariyen sniey —0.25 5 Q(MéEW ?
(24) ~2 (<) —8 (&) o (/) —4
The abscissa of the point on the curve f(x)=+8 - 2v at which the slope of the

tangent 1s —0.25 7
(a) -2 (b) -8 () O (dy -4

/3
17. j tan x dx - UL :
0

(1) ~log 2 (<) log 2 (@) ~log3 () log3
/3

The value of j tan x dx is :
0

{a) —log?2 (b} log 2 c}) —log3 (d) log3

n

18. Y "C(-1)%" agyid vdgmiys Carmaniar fesQwean LFSunrsdseien

r=10

6T 6B 6ot HEn;

(24) <n (<) 0 (@) r (/) n

n
The number of positive zeros of the polynomial Z TC(-1)'x" is :
r=10

(a) <n (b) 0 () r (d) n

19. sin”! |%: -6 (pSEEnLd UL :
- - T

() - ()0 @) () 3

The Principal value of sin” ! !(71 } is :

g = - s

(a) — b) 0 © @ 3
A [ Slslys / Turn over
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20. %+ ]t:‘J = 1eranp Beteul L sHayem awanguiiu@nd Bal Quilu QscicussHean
a“ ‘
Uy
a
(=) Jab (<2) 2ab @ 5 () ab
2 12
Area of the greatest rectangle inscribed in the ellipse ~— + '1'12 =1 1s
a- Bl
. a
(a) Jab (b) 2ab () + (d) ab

@S - I /| PART - II
@MUY : eremeuCuignd e elanrés ehéE e wealldaah. eflarm aam 30 -&@
SULMUWMS eileowallsseyb. 7Tx2=14

Note : Answer any seven questions. Question No, 30 1s Compulsory.

21. |74=2 araflew, 3 < |z+344i] = 7 crens &m’_ (18
If |21=2, show that 3 = [z+3+4i < 7

22. LZ+nx+n=0 aTgyld FWETUT 165 APREIGET p OHOILD g Heﬁﬂm\f}: " \/a ' h|.l =0
q P

TG &ML_(H&.

E+ 94 E—-ﬂ

If p and q are the roots of the equation 1x? + nx+n =0, show that \J
q P ]

23. y=4x+c aap CrT&ECarH 2+ y?=9 aam el Lgdhar CarGiGar® eaflw, ¢ -dr
w&ILs STeRrTs.

If y=4x+c is a tangent to the circle x3+y2=9, find c.

24. 10 Q&.8. =ymb 2 dren Carengdlesn o 0.1 Qg.8. Geandlanng erafley igen se
erey GIIMLILNS cTeuUETEY GaDUD ?

If the radius of a sphere with radius 10 ¢m, has to decrease by 0.1 cm, approximately
how much will its volume decrease ?
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25. wHu9Gs: | j;zdx ,a>0,beR.

poa t+ax
T
Evaluate : | ——dx,a>0,beR.
b a~ +x~

26. gy Huyerafllladlphg 7 S@@sar eramasia 2 arargb, Hengsdla foms
ldlghsear 3, —4, 5 CaramLgonrer sasdlen ClousL T FwanuT() &rems.

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.

0 1 1 1
27. A= {1 _1}, B= [{J _]] 2 dlu @lgar(hid Gy aenauwira Ledlwer janflger crefle,

A v B wombd A A B dlweinenns srenrs.

1 Q
AvBand A A B.

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

[

cosfh —sinf
28, {

sin cos0

J eramLigy) Clemi@sg sanfl eren Hlmeys.

cosfh —sinf
Prove that

. is orthogonal.
s cosd

29. y=x?+3x-2 erenm euenereuengdHi@ (1, 2) eremp yerafluler CasrhHGammgen
FOGTUMTL DL & ST,

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

30. ecost+isind graueng a+ib erenm eugeiled 6T(LEIS.

Express ecost+isind iy g 4ib form.
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U@ - Il / PART - III
@Oy : areneuGuignd e elarréscns@ e wealssean. allamm aar 40 -&@&
SL_LMng ellenl_weldsea]in. 7x3=21

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

31. wevan (-1, —2), ME& y-EEEE Genewt LLHMILD (3, 6) euLflEblFagyd LiFeuenaiuigsle
FLoeur(y &Teaws.
Find the equation of the parabola with vertex (— 1, —2), axis parallel to y-axis and
passing through (3, 6).

32. wllualdiphg yubuler Hfsulgsb LHML GOPHSULS SITRsE wWeanGu
152 x 10° &.18. Hmib 94.5x 10° &.18. Béreu’ 1 (1 urengulen @ GeSwsHe @ fwis
2 drengl. @&fuaus@d whbnmm GelwsHnEGwres SITD SraTs.
The maximum and mimimum distances of the Earth from the Sun respectively
are 152x 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 -an ey wHUEDE,. swafama :1 <cos™ ! (Bx- 1)< Quiwrgn ?

T

For what value of x, the inequality = <cos~ ! (3x—1)<= holds ?
34, ° ; = H—; =—z eaip GCpr&Gerd pw AEFsESEELE gHUHSHW
CoETTRISENETE SIS
. . . x+3 y—1 . .
Find the angle made by the straight line S = = with coordinate axes.

35. (123)% - Ggrgmu wdlullenar Crflwe Carymu WHUSLH Wpeapulledr srams.
%

Use the linear approximation to find an approximate value of ('llﬁ)hf‘_

36. §1&45 : x cosy dy=e¥{(x logx+ 1)dx

Solve : x cosy dy=e*x logx+ 1)jdx
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cosae 0 sinw
37. Fla)= 0 1 0 aTeutlen, [F{(‘I]J_l =F(—«) aand &n(hs.

—sinae 0 cosa

cosae U sino
If Fla)= 0 1 0 |, show that [F{a)]”'=F(—a)

—sina 0 cosa

38. p - qLOHMID q = p YFWMELSET FMETLHMENE CTaTSH ST (HS.

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

39. z=(2+3i) (1-i) craflev z~ ! -pWS TS,

If z=(2+3i) (1-i), then find z~ L.

40. a+b+c=0 wHmbd a, b, ¢ Pdueea ldspn aarsdar eaila
(b+c—a)x?+(c+a-bjx+(a+b-c)=0 erayid Fwamum g6 epamsar eNdgapm
CTETHEMMT(GLD GTemd &M (ha.

If a+b+c=0 and a, b, ¢ are rational numbers then, prove that the roots of the
equation (b+c—a)x’+(c+a—-bjx+(@a+b-c)=0 are rational numbers.

LGS - IV / PART - IV

GOy : emensg efamsseEnsEh elanLwallssab. 7%5=35
Note : Answer all the questions.

41. (=) 22 +8i=0 erenm sweaUn L g Siés, @keE z € C.
S|VEVg)

(<2) $1&s ['1 +x +x_tf2)ii - [;,r +_!f3) =0.
L

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

(b] Solve : ('l +x + J.'y?')t:l - (},« + ‘|;3} = ().
dx

A [ Smliys / Turn over
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42. (=) CeusL penpuiéd cosfo—p)=cosa cosP+sina sinf erean Blmeys.

2{60608]

(=) @ ume aflpusneanussdle afleflGuindsaliuBib urader oaTa] Foaumuiliy

(a)

(b)

wrhl X eens. Gaphzulsd 200 SLLTsdaT LOHDWL HbsulFb
00 L _ o N _ f__[k 200 = x = 600

UL ra@rLen Blapsse) L msH gmy f(x) = -ILU A LI S
(i) k wdli srers.
(1) UFeUe &NTL HNEwTs.
(iii) 300 &l fmser wHmw 500 Sl LisEhsdent Cu Hearefl aflpuenen

@muugnaren Blepsse| Sres.

Using vector method, prove that cos{a— ) =cosa cosfp+sina sinp

OR

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
10 otherwise ’

function of random varnable X is [(x) =

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. () 18x%+ 1212 — 144x+48y+ 120 =0 erenp FailbL] cUENETEllEN cumSIL HeRTL Db,

(<) cos lx+cos 'y+cos™

(a)

(b)

SjeumMlest enWwd, @eNWRISET WOHMID (PEETFEETE SHM6RTS.

3|06V
lz=mwHmb 0 < x, y, z< 1 arafled, x* + y* + 2% + 2xyz=1

eTer1s &ML (5.

Identify the type of conic and find centre, foci and vertices of
18x% + 12y% — 144x+ 48y + 120=0

OR

If cos ™ lx+cos™ 'y+cos™!

x2+y2i22+2xyz=1

z=wand 0 < x, y, z < 1, show that
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44, (=) e Syeuen y=ax?+bx+c erann umenguiléy (-6, 8), (-2, —12) whmd (3, 8§)

45,

aayb yareflser euflurs Geddlprer. P(7, 60) eranm yeraflufldy o drer
DIGUGENL_ULI BERTLINET FHlEE eSl(HUSIDTET. HEU6H, UL W HERTLIEN 6T
gndliurenT ? (srevedlwer BEsw penmenw LweTUH SIS, )

JEAVENT: Y

(@) x?+4y?=8 earp BereuliLapd x?-2y?=4 eranm HFureuemaeTwpLd
Csmigs55ms Ceu1gs demamend erar Hlme|s.

(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 x?+4y?=8 and the hyperbola x?-2y?=4 intersect
orthogonally.

— A A ~ [ A A A
(=) r = (1’ - +3.&) +t[2f - +=1-k) ereaim  Camlenl. o areTL&dlwigd
_} A A A - - - " - - - -
r -(;' +2j + k) =8 crenm SSHDE:E LleRIGSHTNG DT SeTHSlen FHjenamreE,
auigel GleusL i LHMD SMTedlwe FwaTUTHSMmETs STETS.
S|EVEVG)
(=) 6x*-5x3-38x?-5x+6=0 aaybd FoaTuTl g6 @@ STa ]5 aTaflev,
FwemUT g6 $T6y STams.
(a) Find the parametric form of Vector equation and Cartesian equations of the

— A ~ fa A at M
plane containing the line 1 = (f | +3k] +t(2:’ - +4k) and

perpendicular to the plane r ~(r' +2j + k] =8.

OR

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

solution.
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46.

47.

(1) p—(0qvr) = —pv(ngqvr) eemueng Cwwennw HlLeuamarewy uwesUBSH
Hlmieys.
ENVE |
(=) aumLSSDE 5% QeTLit &l () aissHle gmeu T 10,000 -Fms cud) sammsdla
aps (B Cleldlpri. 18 wrehsEnd@ Seram seul cuhd sarsdle eraicuerey
Clgmens @(m&EGHWD ?
{a) Prove that p—{—gvr) = —pv(—gvr] 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 ?

() log x erenm Fnitlen WUbumg wdlly snas.
N
D|6V6V)
1'2 ! 2 X 1
(@) 5 + if2 =1 aenp fera Lsdpen, o =1 adp CpisGeniype
a al [3

Qurgleirer hiasden LTLIMUS STETs.

{a) Find the maximum value of logx
X

OR

'\'2 1}2
(b) Find the area of the region common to the ellipse — + 1—7 =1 and the
a” -
. . A ¥o_ .
straight line — + = =1,
a b
-00o0-
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