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ugley eTevsr
B

Register Number

PART - III
sewflgso / MATHEMATICS

(s10l1p wpHmid gy euyfl / Tamil & English Version)

asrev jerey - 3.00 wewfl Gprin] [ Qurss wHliClusrssr : 90
Time Allowed : 3.00 Hours] [ Maximum Marks : 90

Pleyswraser : (1) gewersg ofllerréssepd Fsflwurst  udeaurd o drergm
THTUSMETF FLUTTSSHIS OaTeremay.  gFaliuglallsy
@eopullpliller , 9ewmd savTsTanfiiiiurerfld 2 L eTiqurss
Qs fallsse)Lb.

(2) Bovid  evevg  sH@HLY ewwuilewesr I BGLW
TWGIUS DG, g CaTIyHausDEGD LweTUhSS CoueT(HLD.
UL BIGET euemreugm@ Oluesrdlsd  LweTU(hSSaLb.

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@ - 1 / PART - 1
@Ml : (i) gmearss allearTdseEndse allenLwefléEseayLb. 20x1=20

(ii) Qasr@ssiuLHsTar wTrHm aflewL_safley Wlseayb ehHLjewLw aflewL_mwd
CaibesHSSHI% GMuFL_HLsiT aflenLullenesTujb CFidg TS LD.

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. Sleireumio speuGeum @ s HPIDGLd 6T Cloiis wHllienu Fioresfldss.
(o) 4+2=5 wpmyno 6+3=9 (=) 3+2=5 wpmyo 6+1=7

(@) 4+5=9 wpmb 1+2=4 (/) 3+2=5 woHmub 4+7 =11

(@ (= @ @

(1) F T F T
) T F T F
3) T T F F
@) F F T T

Determine the truth value of each of the following statements:

(@) 4+2=5and 6+3=9 (b) 3+2=5and 6+1=7

() 4+5=9and 1+2=4 (d) 3+2=5and 4+7 =11
@ () (© ()

(1) F T F T

) T F T F

3) T T F F

@) F F T T

2. Uleiraumuensusseflsy 618 R 61 16g FpmiLiyd ClFuwed) 9jsvev

(1) alb=ab (2 alb=a-b

3) alb =+/ab @) alb =+a? +b?
Which of the following is not a binary operation on R

(1) alb=ab (2 alb=a-b

(3) alb =+/ab @) alb =+a? +b?
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= FE @)s1& ¢ Y et TMed], 6TETD MBI 6% (LPF FLOGTLITL 19 65T Lilg
y
dx®
M1 (2)3 ©G) -2 4)2
2
3773
1+ (dy)
dx
The degree of the differential equation ¢ = e where c is a constant is
y
dx>
1)1 (2)3 (3) -2 (4) 2

4. @) (H BHTERTIWBISET FreusTL_L1LI(HSISTMET. (LPSHEV BTEWTILISHIBIV HEM6V &6 L_LILIGH M T6oT

BlapssH6y 0.6 wHMID @) TesrL_Teug BTenTwSS6T APsVLd HmM6V FleWL &S Bl LPSH56Y
0.5 9@ 10. evsriyflBS606T (1PIg6y&H6T FTTLDMEM6U 6TEWTS H(HBIH. X 6165TLI &I CIOTSHS
seesafler sramaflsmamus GBlsfng srers . E(X) -ar whiy

111 21 (3) 0.11 4) 1.1
Two coins are to be flipped. The first coin will land on heads with probability

0.6, the second with probability 0.5. Assume that the results of the flips are
independent, and let X equal the total number of heads that result. The value of

E(X) is

1) 11 @1 (3) 0.11 @) 1.1

5. Xerettp Fweumiiiiy wrml 0,1, 2 gydlw waiiysenearts Qumpismg. Gogyb

149 1
P(X=0)=—-, P(X=1)=——e¢rerflsv P(X=2) 63 .
1 2) — 3) — q4) ==
" 169 “ 169 ) 169 “ 169
Xis a discrete random variable which takes the values 0, 1, 2 and P(X = 0) = —f;z

P(x=1)= l—zgthen the value of P(X =2) is
145 143

24 2
@) 169 2) 169 3) 169 @) 169
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6. 31 651 5 gy 1b L1g eV FHTHL Lilew Cxrrmwimomrs 31 61 FsaTsliLlenipenwis
GUIT6V 6T SH6M6IT LOL_BIG T GLD?
1 1
1) 5 2) 31 3) — 4) —
(1) (2) ®) 31 @) <

The percentage error of fifth root of 31 is approximately how many times the
percentage error in 31?

1 1
15 (2) 31 3) 31 4) 5
7. r(%:;)z) =90 eresfls n 6o FIL
19 (2)8 (3) 10 4)5
If M =90 thenn is
r(n)
(1) 9 ) 8 (3) 10 )5
n
8. T Siidx 65T LoglILy
“p2tcosx
2
(1o (2) log2 (3)2 @) log4
n
2 sinx
The value of I dx is
g2 +cosx
2
1o () log2 3)2 4) log4

d
9. y = f(x) eremuidp euemer suenrullsir ss@seid G Yeraful_gg) sriiey —Z =3x2
6Teord CBT(HSSLILIL(H6iTengl. GLogILD OUENET 616H TIWITESTS) (— 1, 1) yeirerf] euflwirasg

CFvEIMG) eTevtleD, suswer auewrullest FLoeiTLIT(H

1) y=3x>+4 @) y=3x>+4
B)y=x>+2 @) y=x>+5
dy

The slope at any point of a curve y =f (x) is given by i =3x2 and it passes
X

through (— 1, 1). Then the equation of the curve is
1) y=3x>+4 @) y =3x% +4
B) y=x3+2 @) y=x>+5
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10. |d, b, &= 1erafiso qu C) + l{' (Cﬁ a) + (aﬁb} 667 Logly
(¢xa).b (aXb.c (CXb).a
1) 2 (2)3 ©G)1 @ -1
If |_5 , b, E] = 1then the value of (bxc) b. (¢xa) +p aj(b_) is
(¢xa).b (axb) Xb).a
(1) 2 (2) 3 ®)1 @ -1
- -1 - - -2 -
11. X 1 3 = y2 = Z_ 35 LHmILD x4 1 = y2 = Z_ 33 6T6aTD ()W 6wt BT (h% 615 )
@ewL_Liu’ L 16FAm STyid
13 (2) 2 31 @0
The shortest distance between the parallel lines X722y ; 1 =z _35 and
x=1_ y—-2 _z-3 s
4 2 -3
13 (2) 2 ©G)1 @0

1
12. —,x0 [1, 9] etesrm Frirln@ Frraf wdlys CspmHams Blenmey ClFiujLb 6Tessr
X

(1) 3.5 @) 3 (3) 2.5 @) 2
1

The number given by the Mean value theorem for the function —,x [ [1, 9] is
X

(1) 3.5 @) 3 (3) 2.5 @) 2

13. gy BliysraflulledhHg X STTSII6V 2_6iT6T P HISMTTSHI V SlenFBeudsdHle0
Cpir&ECaT_BLriuTenguiley o HaSIDg eTevflev HFHeiT FwsTUTH a + bv? = x>
@)ni@ a wpmib b gyerg wrpledser eresfle Y Ggi%aflsT 1pHdasLD.

b a X X
1) — (2) - (3) - (4) —
X X b a
The velocity v of a particle moving along a straight line when at a distance x

from the origin is given by a + bv? = x> where a and b are constants. Then the
acceleration is

@ > @ 2 (3) = @) >
X X b a
[ Slwiiys / Turn over
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1 tan—
14. A= 0 2 whmio AB =1, eresflsv B
—tan— 1
2
1) (cos2 g) AT () (cos2 g) A
3) (cos2 B)I 4) (sin2 g)A
1 tan—
A= 0 2 | and AB =1,, then B
—tan— 1
(1) (cos2 9) AT (2) (cos2 9) A
2 2
0
3) |cos? 0)1 4) [ sin® = |A
(€) (COS G) 4) (sm 2)

15. & # 1ersiruig) gefler wriug. apsoid, wpmiid (1+w)’= A +Bw, erefled (A, B)

(1, 0) @ (-1,1) @) (1,1) @ (0,1)
If w# 1is a cube root of unity and (1 + w) 7= A +Bw, then (A, B) equals

@ (1,0) @ (-1,1) 3) (1,1) @ (0,1)

n
16. (1 HeVLIGILIevITEws6oT 6F Fa+ 5 6T6uf16V 9|[bdb 6TEHITENTT VTS
(1) eppPeId &HLIEHET (2) ppmMlgId G

3)0 (4) Qoiituyib VeV HHLIMEITUJLD HJEVEV
If the amplitude of a complex number is n then the number is

(1) purely imaginary (2) purely real

3)0 (4) neither real nor imaginary
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17. B pm epevd CHDmESS)6T Lilg LN6sTeu(HousTEMMMIET 6TIHS 6T6UsT ax” +2x* -10x> -5
eTaTUSD G FTEHSwwHD aFlSWm LFFHwior@n?
5 4
1) 5 2) -1 3) — 4) —
(1) (2) ®) @) 2
According to the rational root theorem, which number is not possible rational
zero of 4x” +2x* -10x* - 52

5 4

1) 5 2) -1 3) — 4) —

1) (2) 3) 1 4) z
18. Sin_l(tangj—sin_l(\/gj =1—6T 60 X g epeULomds Q& TerL FLosTLIT (D

X

1) x2-x-12=0 @) x2-x-6=0

B) x2+x-6=0 @ x2+x-12=0

Sin_l(tanE) —sin~1 \/E =T then x is a root of the equation

4 x) 6
1) x2-x-12=0 @) x*-x-6=0
B) x2+x-6=0 @ x2+x-12=0

19. C sr6ttp aul’ L_SFleir ewiowitd (1, 1) womid rid 1 9@ eteiras. T steitm aul’_L_gglesr
EDLOWILD (O,y) 9 &a b Y FliLsirefl auflurseyd 2 srerg). Ggb C ereiTm
al L seng Ceusflliymwrss QST HF GFvElng) erevfley eut’ L b T 61 gy rid

ks ® Op w2

2 4 2 V2
Let C be the circle with centre at (1, 1) and radius is 1. If T is the circle centered
at (O,y) passing through the origin and touching the circle C externally, then the
radius of T is equal to

1 1 3 B
1) 5 ) 1 (€) By 4) 2

20. 16x* -3y? —32x =12y — 44 = 0 gyerz GO Raug

(1) Bereu’ b (2) eu_ib

(3) ureuemerwid (4) oBlureueneTwid
16x> - 3y2 =32x =12y —44 =0 represents

(1) an ellipse (2) a circle

(3) a parabola (4) a hyperbola
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u@# - 11 / PART - 11

@i : (i) eremauCuigyiid 67y allerTd % e @ allewL_weflEsaLb. 7x2=14

(ii) efleorm erevor 30 — &% HevwTIg LiLITS aflewL_wefldbsHea L.

Note: (i) Answer any seven questions.
(ii) Question number 30 is compulsory.

11 1
21. A=[2 5 7 | staflsv Al sreorss
2 1 -1
11 1
IfA=|2 5 7 |find A7
2 1 -1

22. Zl =6+7i LD‘Q.)QJI_.D Z2 =3_5i 6T6uf16V Zl +Z2 LD!i)le:D Zl _Z2 6'6TLD§]I:IL, & T63T S

If z; =6+7i and z, =3 -5i thenfind z; +z,and z; -z,

23. 8x3-2x%2 -7x+3=0 6TeTM (LPLILIG FLOGTUTL WL STdHb
Solve the cubic equation 8x> —2x% -7x+3=0

24. m ureuemerw LNyglusdiiurefler afll b 2060&.16 wHmid 6T Y wid SCIF.L5
6T6afleL emLOWIS B0 (HHEI |6 GaIlWLD HeWLHHITOT C\FTEMEVEMEUS & T6vT5.

If a parabolic reflector is 20cm in diameter and 5cm deep, find the distance of
the focus from the centre of the reflector

25. i+ 2} -3k, 2i —i +2k and 3i + ] - R%aﬁlm Cl6UEL_TSH6T 62 (1 ST S|EHLOGUETT

6TeTd HTL_(Hb.
Show that the vectors i + 2} -3k, 2i- i +2k and 3i + ] - kaare coplanar.
26. log(1-x);-1<x<1 ererm srilin@ Gwdsevriler aflfley &rewrs

Write the Maclaurin series of the function log(l - x) ;—1<x<1
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T
27. w1 &Hressrs Ixz cos nxdx ,@)ki@ n yerg @ Llewds (Lpy 6T6v.
0

T
Evaluate Ixz cosnxdx, where n is a positive integer.
0

28. xy = ? eTedTm FweTUTL 1960(hHgI TCHFmEF TMledlenw K555 auendsds6ls 1

FLOGSTUT(H |6MLDSS.

Form the differential equation by eliminating the arbitrary constant from

xy = c?

X 0<x<1
29. sweumiitiy wry X 61 Blapsey SLTHIH Friry f(x) ={2-x 1<x<2

0 otherwise
sraflev ()P(0.2<X<0.6) (ii) P(1.2 £ X < 1.8) gyfweaihenms &reiras

The probability density function of the random variable X is

X 0<x<1
f(x)={2-x 1<x<2

0 otherwise

Find (i)P(0.2<X<0.6) (i) P(1.2< X <1.8)

30. 19 wrirseflsT allglenw Gl I L aienewT cpevid FUTiT&Ss

Verify the de Morgan’s law by using truth table

u@# - 111 / PART - III

@iy : (i) eremauCuigniid 67 alleTTd % e allew_weflEsaLb. 7x3=21

(ii) efleorm erevor 40 — &g sevwTig LiLITS aflewL_wefldbsHeayLb.

Note: (i) Answer any seven questions.
(ii) Question number 40 is compulsory.
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31. A eréirugy n suflewsuenLw ydflwwpm Csreneu 6wl sresflsd ‘ad]'A‘ = ‘ A ‘n_l
eTevT BlepLildsas
If A is a non - singular square matrix of order n then prove that
adja|=|A["

10

I | S 1
1+sin— +icos—
10 10

32. gl sreists . -
1+sin— —-icos—
10 10

S | S T 10
1+sin—+icos—
10

. T, 1
1+sin— —1icos—
10 10

Find the value of

33. (i) x 61 6Th® WFILH G Fwesflenev 2 <cos™! (3X 7 1) < T Quiiwrgn?
(ii) tan(tarl_1 (2023)) 63T LOFILIL| HT6UTS5
(i) For what value of x, the inequality g <cos™! (3x - 1) < Tt holds?

(ii) Find tan(tan~(2023))

2 2

n
34. % —}1’—2 =1 erettp ursusweTwSFHE 6 = 3 o CBTHCHT® WHMILD
CFmIGaHETL_(hF FLOGBTUT(HHEN6TI: & T68T%.
x> y?2 m
Find the equations of tangent and normal to hyperbola 9 BET =lat 0= 3

35. @@ usewL 2 HLL L@ CUTg HlewL_d @ LD 6TwTes 6T 6THITLITTLIL| &% TeuTdH

Find the expected value of the number on a die when thrown

36. f(x) =xlogx +3x ererm FrifphE @iflwey @ Qeusfssr wHmib el HHS
@)L 6h&FTTHS HMIF) OIIL|BEN6IT TV,

Find the intervals of monotonicity and local extrema of the function
f(x) = xlog x + 3x
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x2 +y? U 9U U

37. U X, Y, = +3 2 6utleL ’ s "
( y z) - Z°y et ox "y oz &TERTS
x2+y2 ., U dU oU
If U(x, Yy, z)= +3z°y,find —,—, —
Xy Ox 0y 0z

38. y= x> , X=0,y =19 8lwauphmred ewL_ @D urliewu y QFemsLs Curmisgi
HPDMIOUSTEV THLIHILD FGITLOSI6IT BT |6IT6Y T EUITS5.

Find the volume of the solid enclosed by y = x>, x=0, y = 1lis revolved about
the y axis

d -
39. Hirda —y+2y =e *
dx

Solve dy +2y=e™*
X

40. T=i+j+3k+A (ZI +j- R) sTeiTm GamiighH@Ld T. (I + i)= 1 er6brm Hom S H L0

@ewL_Li’ 1L GHrewTiD &TevTss.

Find the angle between the line T =i + j + 3k + A (21 +j- R) and the plane
r. (I + ]) =1

u@# - IV / PART - IV

GO . S emeTsHgl aflaTTdhsEhd @ allenL_wefldsab. 7x5=35
Note: Answer all the questions.

41. (o) A, 61 a1 AILSEHES
x+2y+z=7, x+y+Az=|, x+3y -5z =5 eréirp swerurBssT

(i) wr@sTm ey QubBlrray
(i) 2Cr @ Sirewe QUDYIMHESGD
(iii) erevoremflsemaswmm &ireysemarts GUnHM(HE@LD TETLISEHET QY TTiiIdH
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(Ssvevg1)

(=1) () ppsCammrent Fwesfledlemw e11pd) Blmieys

-1 _1
(i) z =r(cosB+isinB) sreflsp z ™1 =~ (cosB—-isinB) ereor KemLAsam
r

(a) Investigate for what values of A and  the system of linear equations
x+2y+z=7, x+y+Az=|, x+3y—-5z=>5 has
(i) no solution
(ii) a unique solution
(iii) an infinite number of solutions

(OR)

(b) (i) State and prove triangle inequality

_ 1
ii) If z=r(cosO+isin®B) then prove z 1 = ~(cos®—isin®
P
r

42. (o) @® sLBrr sraudLmLS Seriuser 600 £.15. Qgravevaiss A0, 0) whmid
B(0, 600) stsirm LysrafNseafsd syswwbgierarar. P sreitm Lsireflufls) o_sirer
&L1U6d60(BbgI Y LSS DEBTET FLildenEhsH6r @) SemhisafleYd FMlsera) wrmi’ L
Grriiseflsy GupLiL(BElsTmeT. 9eunHMledHHEH HLiLe, Sarid B emweall_gerid A —
5@ 200 &.18. HFsHTrSIe0 2 6iTensTE FTwresfEsiL®BSaTmgl. eTearGor IjbhoHdHs
&L @) (Mm@ @)L b euflwTsd ClFLeVID 9 FLTaInarwisbsleT FLoeTUT®H
& 6O,

(Ss0e051)
(=) ®LWSHEOSTMVESS6 %@Qﬂwréjass‘rﬂsb gt (2, 3) wHmib 9@ Qussaamr
X =7 2_ewLw Beireul’ L gglesr FweTur® Hrevsrs. Gog)id OBl L F&, GDDE

15 ST BISEN6ITd> & TEUTS .

(@) Two coast guard stations are located 600 km apart at points A(O, 0) and
B(0, 600). A distress signal from a ship at P is received at slightly
different times by two stations. It is determined that the ship is 200 km

farther from station A than it is from station B. Determine the equation
of hyperbola that passes through the location of the ship

(OR)
1
(b) Find the equation of the ellipse whose eccentricity is —, one of the foci is

(2, 3) and a directrix is x =7. Also find the length of the major and minor
axes of the ellipse
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43. (o) 1+2i whmid /3 eywemen x® —3x° —5x* +22x3 -39x? -39x +135
6T6eaTD LIsVSYIMILIL|S Coremeuuilest @)® LFFWITESES6T 6T6rfley jeweTddi
LUFFWIDTH S Seneru)d &erL_Dls.

(Ssvevg1)

() Fwesrum 1q657 Sieysmafler eTevTenilEmBMUIdS & T6¥TH

tan 1 (x-1)+tan"' x + tan " (x + 1) = tan "} (3x)

(a) Find all zeros of the polynomial x® —3x> —5x* +22x3 —39x2 —39x +135
If it is known that 1+ 2i and +/3 are two of its zeros

(OR)

(b) Find the number of solutions of the equation
tan 1(x-1)+tan"! x + tan ! (x +1) = tan "} (3x)

4. (o) (1,2,3) womid (2, 3, 1) sterm yeiref auflsd @asveugb 3x -2y +4z—5=0
6TITD SMSID @ O\FBIGHEHSTRTHILOTRT TSI 6T GleudsL i LLHMILD

STTeHWET FLOGSTUT(HEHNETS &HT6sTH

(Ssvevg1)

(=) 2 wsCarangdlsr o sdlsafladmbg SeubhBn@ sTHBrujsTer LGEHBISEHES
U TwlIL®BLD C\FBIGS55Id5 CHTH ST @ LsTaflulled FhaldhELb eTest Blmieyss.

(@) Find the vector and Cartesian equation of the plane through the points
(1, 2, 3) and (2, 3, 1) perpendicular to the plane 3x -2y +4z-5=0

(OR)

(b) Prove by vector method that the perpendiculars (altitudes) from the
vertices to the opposite sides of a triangle are concurrent.
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45. (o)) spm alleugrull @ BIleww spi 19w ClFeeus GiiFFed Blevsdln@ GCouedl HewLodhas
SO (DeTerTir. bHewSEHEHdbEH CLITHILTET LjeD eulpBIds GLoiFFe) Blevid
1,80,000 #grifi i uriiuerey @) mEs Ceussr®ib. nMler &misCs Gousll
IWWESHH CHamaiuilevensy. Gouedl 9ewids CHemeauwTeT Gmmbs UL F Ceuadlds
swLflufleir Bemid ereiresr?
(Va0 51)

_ 3 4¢3
(<) u=tan 1(% 6TevfleL xg—z+yg—;=sin2uamﬁ@ﬂla

(@) A farmer plans to fence a rectangular pasture adjacent to a river. The
pasture must contain 1,80,000 sq.mtrs in order to provide enough grass for
herds. No fencing is needed along the river. What is the length of the

minimum needed fencing material?

(OR)

3 3
_ +
(b) If u=tan 1x7y prove that xa—u + y—a—u— =sin2u
X-y ox "oy
46. (o) x2 + y2 =16 sTedTD 6ul’ L S @G0 y2 = 6X 6T60TD LITaueneTiSSIM @ LD

CUTHIUTRT YT BISESS6T LITLIEDLIS &TeHTH

(Ssvevg1)

(=) sTewev 10.00 wewfld @ ClLiewT (HoUT S6iTERIHL W WLOESETT HeWeV FeMLOWIV
QLSO BHS @FGLTer sTUleww Glsuafluiled TGS g% &GeflTeusHETS ) (HSL

2 _eirem FemLowied Yewmuiley emeusaElpmi. 9BCHISSlev Hriiluileit GleuliLiBlensv
180°F gy@10. Guoguiid, 10 Mlfl_risends@l Ing 9gsr GQeauliuglarew 160° F
AGLD. Femowe yemmuilst Blavewrer GQeuriuglenew 70°F stasfleb sremev 10.15

wenflds@ srulullsir CeuliLiBlensvd &resrss.

(a) Find the area of the region common to the circle x2 + y2 =16and the

parabola y2 = 6x
(OR)

(b) At10:00 AM a woman took a cup of hot instant coffee from her microwave
oven and placed it on a nearby kitchen counter to cool. At this instant the

temperature of the coffee was 180° F and 10 minutes later it was 160°F.

Assume that constant temperature of the kitchen was 70°F What was
the temperature of the coffee at 10:15 AM?
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47. (o) et m@mmuywry X er Frrafl whmib ureumuig wpewmGu 2 whmio 1.5
BGID
(i) P(X =0) (i) P(X =1) (iii) P(X =1)

9 FSWeuNEDD & TeVsTSH

(Ssvevg1)

X X
(=) M ={ (x x) :xOR —{0}} C eredrugy ojewflls GumdESev eTewrd Glasmerss.

Cereirp mpmuiyd GFwed M et 165 (i) Sjew eyt ueser (i) uflwrHmuls L
(iii) Geirdiyly wevor y (iv) Fwevfls weser L wHMID (V) eTSlTewMLI LIST L )d5lweme
semer CluPmIeTeTST 6TewTd FlLTT &%
(@) The mean and variance of a binomial variate X are respectively 2 and 1.5
Find (i) P(X =0) (i) P(X =1) (iii) P(X =1)
(OR)

(b) Examine (i) closure property, (ii) commutative property, (iii) associative
property, (iv) existence of identity, (v) existence of inverse for the

operation [ be the matrix multiplication on M = { (i :3 :xUOR —{ 0 }}
-0-
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