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sewflso / MATHEMATICS

(sl wOHmID Bl euydl / Tamil & English Version)

&Ted jeme : 3.00 wewfl CHrD ] [ Qrgg wHuCueamser : 90
Time Allowed : 3.00 Hours ] [Maximum Marks : 90
Plejemrset : (1) Smarsg elamsseEpbd sflwursl udeurd o drargr eraTUFMETE

sflurisgs Camererad. NFsLUS el @Gapuilmlulber, <emms
samsTenflliumerflibd o L anquirss Ggfleilssem.

2 Beod deg &s®UY owleer wLILECL  TWSMSHGD,
93 &5CaTIE(HaugnGL Lwearl(d s Couam(Hb. LILBISGE alaFelsnE
Quendled LweT(h&SaLd.

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.

UGS - 1/PART -1
@Oy : () IS Z NaTssEnsE0n eflenwaflésaLb. 20x1=20
(i) GarGssuul(Herer mrem@ WIHM el Gailed WG| 6rMHLjenL WLl
devLows Csrshsss GNULHrer sl ulmaryb GCorgg
CT(LPSELD.
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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A erenp 3 x 3 y&Slwopnd GCareneu entls@ AAT = ATA opmib B= A~ AT eresmeummy
@96, BBT =

(1) I3 (=) A (@) BT (rr) B
If A is a 3 X 3 non-singular matrix such that AAT = ATA and B = A~1 AT, then BBT =
(@ I by A (c) BT (d B

p(A) = p([A|B]) erafled, AX = B erarm Criflwg swemur@hseaflen Csm@liLimeng :
(1) @RHRISLE|®LE OHMLD eTarentHn &re|ser 6lLbHmlme@LD.

(<=4 @(phsmweyeLiLg LOHNID @GCr e Sie QUDOI(HSELD.

(&) p@rs®LauDDS.

(FF) 6(HBIGENLDE|6HL_IG).

I

f p(A) = p([A|B]), then the system AX = B of linear equations is :
(a) consistent and has infinitely many solutions

(b) consistent and has a unique solution

(c) inconsistent

(d) consistent

z ereutm SeLGLaTemTTeang) z € C\ R <@y &eyb 2 +Le Reramayid CBBSTE, |2| -6t Ly :
z

(=) 2 (=)0 (@) 3 () 1
If z is a complex number such that z € C\R and 7 +1e R, then |z]is:
z

@@ 2 (b) 0 (© 3 (d) 1

( _— Trj%
CcCOS— +1sIn—
3 3

-6 eTeOAT BIran (@, wHliLsafler (LMmSEGS gTans :

(=) 1 (=) -2 (@) 2 () -1
j/4

The product of all four values of (Cosg +1 smg is :

@ 1 (b) -2 (© 2 (d -1

foomib g ererue PeppGw m WwHMILD n LigujeTer LebamiliL&CHTenelger mHmib
h(x) = (fog)(x) erefled, h -eor Liiguwimreyg) :

(<=1) m" (<) mn (@) n™ () m+n

If fand g are polynomials of degrees m and n respectively and if h(x) = (fog)(x), then the

degree of h is :
(a) mn" (b) mn (¢) n™ (d m+n
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£<0 ﬂGUﬂGb,tan_l(lj i AL
X

(=) —7 +cot™1(x) (<4,) tan ™ 1(x)
(@) —7 + tan~lx (/) cot™1(x)

If x<0, then tan™ ! lj is equal to :
x

(@) —m + cot™l(x) (b) tan~1(x)
() —-m + tan"lx (d) cot™l(x)

Ul L gdlem enwGESTeannssse,
1

(@) 5 (=)0 (@) 2 (%) 1
The eccentricity of the circle is :

@ 3 © 0 © 2 @ 1
B whp> ¥ Aducar S@wsED SMEHD o S@LpEHTE el
(@) [2,8,7]=0 (@) [c,5,7]-1

@ 4,872 (™ a8, 7]=1

If a vector a lies in the plane p and v, then

@ [d.8.7]-0 ® (2,85

© [4.8.7]-2 @ [4,8,7]-4

-

r-(?+2?+42]=38 aarm sarsamsl urmss A(1l, 2, 3) erewm yeraflufler

ibuiyerefl, A'(3, 6, 11) erafled, A eranm LeTatludalmhgl CErTHEsiUL L sarsSnE,
aueTULILI(HID CFm@GSdlem ol :
(@) 2.5,7) (<) 2.3,7) @ @ -47 (M @47

— (A A A
If the image of the point A(1, 2, 3) with respect to the plane r-(i +2j+4 sz 38 is

A'(3, 6, 11), then the foot of the perpendicular from the point A to the given plane is :
@ (257 b 237 © 2 -47) d) 247

[ lliys / Turn over
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10.

11.

12.

13.

(6, 0) erarp LeTafl&@d x?>—y?=4 eTenm cueareuany Wgerer Yerefld@n o drer
QgTenaey GmBHSLLFD erefled, ojliLjerafl :

(=) (3:5) (<) (2 0) (@) (V3.-B)  (m) (¥5.1)
One of the closest points on the curve x> —y?>=4 to the point (6, 0) is :
@ (3.5) ®) (2 0) © (V13,-V3) d (+5,1)

fx)=x3-3x2, xe [0, 3] erap &rmlp@ Crreder Cappsans Hlenpe| Qb ‘<’ -uler
S :

3

(=1) 5 (=) 1 (&) 2 (FF) 2

The value of ‘¢’ satisfied by the Rolle’s theorem for the function f(x) =x3—-3x2, x€[0, 3] is :
3

@ 5 (b) 1 () 2 d) 2

31 a1 5 YIb Ug epa FFaisLl enp Camymuiors, 31 -ar #56ig0 Menpanwis Cumed

CTEHSENET LOL_BIGT(GLD ?

(1) 5 (@) 51 (@) 31 (™) <

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

@ s ® 5 © 31 @ <

A = {(x, y) | a<x<b, c<y<d} c R?erana. gy u: A > R?> ya1g A -e rrevgy erafled,

P 2 _ P Pu_

() 52tz O VIR ) Gty Tt Ve
azu azu azu azu
(@) ax—z—ay—z—o V(x,y)eA () ax—z—ay—z—l V(x y)eA

Let A = {(x, y) | a<x<b, c<y<d} c R2. If the function u : A — R2 is harmonic in A, then :

9%u azu_ 9%u Bz_uz

(a) ax—2+ay—2—0 ‘v’(x,y)eA (b) ax—2+ay2 1 V(x,y)eA
azu azu 8214 azu
©) ﬁ_ay_z_o V(x,y)eA (d) ax—z—ay—z—l V(x,y)eA



14.

15.

16.

17.

5 9012

= 5 ¥
f(x) = Jtcostdt, erafléd i

(1) xcosx (<=)) cosx—xsinx (@) xsinx (rF) sinx+xcosx

X
If f(x) = jtcost dt, then j_f _

0 x
(a) xcosx (b) cosx—xsinx () «xsinx (d) sinx+xcosx
X oSinu 3 sinx? 1
flx) =] —du,x>1 wpmd [< dv = - [f(a) —f(1)] erafled, a QUMD EFmIq
1 1
@@ WwEL
(1) 9 (=) 3 (&) 5 () 6
X oSinu 3 esinx2 1
If f(x) = I du, x>1 and I dx = 5 [ f(a) = £(1)], then one of the possible value
1 1 x
of ais:
@ 9 (b) 3 (© 5 (d) 6
Zx% —y=3 T@ID aumEGEEWF swaTurigen STey GOUAHE :
x
() UFeueeTWILD (<) Crr&Gsam(hger
(@) BereulLib (FF) el L miser
The solution of the differential equation Zx% — y =3 represents :
x
(a) Parabola (b)  Straight lines
(c) Ellipse (d) Circles

t erad CprsdHnEl Gn@ Bsepdrer e Gummefler jerey P <y, @b, Glummer
g ewr@b eigwrearg SBCETSHo BslmsEn Qummeier eralha@ ebdgors
S|MLOHGIETETS eTentled, Yemeo :

(=) P=Ckt (<) P=Cekt (@) Pt=C (FF) P=Ce™kt

P is the amount of certain substance left in after time t. If the rate of evaporation of the
substance is proportional to the amount remaining, then :

(a) P=Ckt (b) P=Cekt (c) Pt=C (d) P=Ce~kt

[ lliys / Turn over
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19.

20.

f(x) = % a<x<b er@Ild &MY @ Qsr_réflwren Fweumiliy] wrMl X -ar Hlapsse]
QLTSS grmlenens GM&dng erafled, YemolmelareudmieT erg a wWHMD b -@ e
wdlyserrs @Qrrg ?

(1) 7 oMb 19 (<) 0 oMb 12

(@) 16 wHmID 24 (FF) 5 womib 17

1
If the function f(x) = IE) for a<x<b, represents a probability density function of a continuous

random variable X, then which of the following cannot be the value of a and b ?
() 7and 19 (b) 0and 12
(c) 16 and 24 (d) 5and 17

21 Berperer e LA FeumiiiLy peppuiled @ SIMTLTE 2 L ESLULIHEDG. &)

1
glarhseisr Gl wuragparear Hapsse| ALTSSH iy f(x) =1 0<x<l
0 I=sx<2

erefled, GLevwrarl LGdlssmear symafl womibd ureumulg wpeppGu

2 L L P L P
(1) 1, — () 5, =+ &) -, — () —, =

12 2°3 2" 12 2" 6
A rod of length 2 is broken into two pieces at random. The probability density function of

1 0<x<lI
the shorter of the two piecesis f(x) = 41 . The mean and variance of the shorter
0 I=sx<2

of the two pieces are respectively :

12 12 2 2
@ 1= ® 23 © L L @ L L

12 23 2 12 2 6
—(pva)vIpv(pA-m)] -6 QB :
(1) ~(PAQALPA(PAT)] (<) ~(Pr@)Alpv(pA—r)]
(&) —(Pra)AlpA(pv-r)] () (PA@)AlPA(PV-)]
The dual of —(pvq)v[pv(pa—r)] is :
(@  —(prgalpa(pan] (b)  =(prgAlpv(pa—m)]
(©  =(PrgAlpA(pyv—)] (d)  (prgalpA(pvr)]
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U@&S| - 11 / PART - II

SO : eTemeuCwienid 61 alamTésEnsE e weflEsayb. el eremm 30 -&@
SLLmuwng edenweil&Ese|m. 7x2=14

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

21. A eraruigl @herm euflengwjenw yFSlwwnn Carencu janfl erafle, |adj Al eremiigy
LOlenas eremT ereum Hlmies.

If A is a non-singular matrix of odd order, prove that |adj A| is positive.

12
22. HMHEGS : Y i

n=1

12
Simplify : Z in

n=1

23. x2+2(k+2)x+9k=0 eT@)D FLOETLITL Ig 60 CPEOBIGET FOW 6refled, k -6 LI SHrenTs.
If x2+2(k +2)x + 9k =0 has equal roots, find k.

24. HM&H@SS : sin~ [sin10]
Simplify : sin~![sin10]

25. b 5 Q& 2 eLwgb, x -Fms YHuydrafluler Qgrl(H& Qedeugwrer
aul_Lmgaflen Fwerurlenl g s(medlss.

Obtain the equation of the circles with radius 5 cm and touching x-axis at the origin in
general form.

26. f(x)=x>—2x—3 erenm &M (2, «) ererrm @enL_Gleatatludied L ors ermibd eren Hlmies.
Prove that the function f(x) =x>—2x—3 is strictly increasing in the interval (2, %).

27.  f(x,y) =cos ' [fj T, fy = ———— oran Himiays.
Y yy? -2

X

1 ([ x
If f(x, y) =cos ! (—j, then show that fy = ——
y y [yZ _x2

M [ lliys / Turn over
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28.

T
2
LHIGNHS J.sin10 x dx
0
™
2
Evaluate : [sin!® x dx

(e

1
2 dzy dy 2 /2 . . . . . . P
Xt —L + |1+ | = =0 eramp euena&Qs(y FwerLmiger eufleng wHYID Ligemw

29. 2 T
(Qm&@Lremmed) Srreiss.
Determine the order and degree (if exists) of the differential equation
2 274
x? —dg+{1+£ﬂ) } =0
dx dx
30. /Var(X) = % erefled, Var (2X +3) -er WSILIL| Sreims.
If (Var(X) = % then, find the value of Var (2X +3).
L@&S| - III / PART - III
@MY : eTemeuCuiend e elaTTésErsE el wellssabd. arm eram 40 -&@d
SL_Lmuwng alen wefl&se|b. 7x3=21
Note : Answer any seven questions. Question No. 40 is compulsory.
2 -2 4 3
31. |—3 4 -2 —1|ceam i enillg aligedld wrhdl amlgssrd sremrs.
6 2 -1 7
2 -2 4 3
Find the rank of the matrix |[—3 4 —2 -1/ by reducing it to an echelon form.
6 2 -1 7
32. 4%-3(2¥*2)+2°=0 eeyd gFwoeuTLeL Hlopey CQFlubd Soarsg

QULUCWITSEETUD &T6Ts.
Find all real numbers satisfying the equation : 4*—3(2¥+2) +25=0.



33.

34.

35.

36.

37.

38.

39.

11 11 -1 31

&:2tan - — +tan " — =tan = —

‘FBQJ@_I 2 7 17
_ _ _ 1
Prove that 2tan ! l +tan" ! l = tan 1 3—
2 7 17

9012

(6,7, 4) wHmId (8, 4, 9) erermy LjemaflseT aulwingg Qb CrrsCsm( xz OHmID yz

FemmIGeneT Gleul (A LiaTelsamerd &memTs.

Find the points where the straight line passes through (6, 7, 4) and (8, 4, 9) cuts the xz and yz

planes.
lim (“_fnﬂj ~1 erefléd, m= +n erem FHpeys
9—0 \1 — cosnb ’ N Doy
. 1 — cosm®0
If lim (—j =1, then prove that m= *n
6—>0 \ 1 — cosno

GCpflwer Garrmu wHUEH werpuled 415 -er Carymu wdHllmers srems.

Use the linear approximation to find approximate value of 415

o0

0]

_ . —x n-1 ) . . .
Ie * a2 dx =5! eraflev, Ie Tt dx g ndlGeeand sTans.
0

0

oo

0 0

If Je_x x™ dx = 5!, then find the value of Ie_x "l dy

4P (X=4)=P(X=2) dmib n=6 ereybLilq 2 &Tem X~B (n, p) -7 LFeud, Fymafl HmiLd

L allewssd < dlweinhennsd Smers.

If X~B (n, p) such that 4P (X=4) =P(X=2) and n= 6, find the distribution, mean and Standard

Deviation of X.

QarhssliulL savsder g Weareumb GQeworearg (i) Seple|ll L6

(i) Garlyl uewry HMID (iii) Fweflls Ly < dweameisamerts CUDHO(HSEGLOT eTerd

FAUTT&S.

m+sn=m-+n—mn, m, ne Z

Verify (i) Closure property (ii) Associative property and (iii) Existence of identity for the

following operation on the given set :

m+n=m-+n—mn, m, ne Z

[ lliys / Turn over
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2026
L = . .|z . . . .
40. z; =1+i wOMID 2 =1—1i erafle, [z—lj -6o1 GBITOTENDE &TeuTs:.
2
, 2026
If zy =1+1 and z; =1 —1, find the inverse of (—1J
22

L@&S - IV /PART - IV

GNILIL : Semesisg HlanméasEhs@h ellenLwafldseyLb. 7x5=35

Note : Answer all the questions.

41. (=) Wemeumd CrMlwE Fwearur (hg Csr@lienu Crromrm et Sraume (Lpenmeni
vwetu(sH Sids
2x,+3x,+3x3=5
3x; —xy—2x3=3
S|6060F)

(<) 22 +22=0 eram goaturig D@ mbgl Sreyser Qme@G erar Hlmie|s.

(a) Solve the following system of equations, using matrix inversion method.
2x;+3x,+3x3=5
Xy —2xy+x3=—4

OR

(b) Show that the equation 2% + 2z =0 has five solutions.

42. (=) p—(—qvr)=—pv(nqvr) erarlang Cbwiend L eieamenwll Lwerd(hss)

blme,s.
360605
Z m
(<) jlog(l +tanx) dx = r log2 erew Hlmieys.
0

(@) Prove that p—(—qvr)=—pv(—qvr) using truth table.
OR

v

4
(b) Prove that Ilog(l +tanx) dx = % log2
0




43.

44.

45.

46.

11

(=) swearurlel §iés : (x+1)(x+3)(x—2)(x—4)+21=0

S|6V60F)

(<) y=log(1+x) eTerm GUMETEUMTENW EUM[TS.

(a)

(b)

Solve the equation

(x+1)(x+3)(x—2)(x—4)+21=0
OR

Sketch the curve y=log(1l +x).

(=) x—y+4=0 erarrm Cri&Gar® x2+3y?>=12 erenm Beroul LsHlen QsrHGETH 6rew

Blme|s. Coaib QsrhHib Ydraflenwd srems.
360605

(=) @@ wrfluled srerriiuBib sHiluss SEEHHESET damseynd IFWLTag

SABCErsH® Abs wrHiluided sraTliBHb AemIsHmEsailer 6ramamilsamnssE
lSlsors enwhgleTarg. 100 g ar@h sre Qe Celafludie g wrdfludlea
S ThUSSH O sTarliL(n sHTluss Danssmesaien eramamilsamsauiad 10%
fangam&ngl. 1000 a@rhiseT (pgeild WribusHed sramiubObn sSflwuss
S EH(HSSET6 6TeRTanTSamauile) eTeleleaTa] LSg,L&@é;@Lb ?

Show that the line x—y+4=0 is a tangent to the ellipse x>+ 3y?>=12. Also find the
co-ordinates of the point of contact.

OR

Assume that the rate at which radioactive nuclei decay is proportional to the number
of such nuclei that are present in a given sample. In a certain sample 10% of the
original number of radioactive nuclei have undergone disintegration in a period of

100 years. What percentage of the original radioactive nuclei will remain after
1000 years ?

(=) CeusLi wpenmudled, cos(o+ B)=cosa cosp —sina sinf erem Hlmies.

S|60605)

(=) (2 +y>)dy=xydx. y(1)=1 LHMD y(xy) =€ eTand GaTRGSLIUL(DETeTg). X, -6

(a)

(b)

IS STevs.
By Vector method prove that :
cos(a+ ) =cosa cosP —sina sinf
OR
(x> +y?)dy=xydx. It is given that y(1)=1 and y(xy)=e. Find the value of x,.

(1) e saflflane ariy X -ar Hlspgse| Hlem srurerg)

x 1 2 3 4 5 6
f) |k 2k | 6k | 5k | 6k | 10k
erafled, (i) P(2<X<6) (i) P(<X<5)
(i) P(X<4) (iv) P(3<X)

CTETLGUMENME HT6Td.
360605

9012
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47.

12

(<=1) e Bmhdle, 2 Huledmbgl 0.5 S el L g grrsde Bller iHsuls 2 wiyb

(a)

(b)

4 8, Bfler urens e LTeumeTwD erafled, HuladlmHBg 0.75 S HenLl L g
grsdae Bllen o wrsengs sreams.
A random variable X has the following probability mass function.

x 1 2 3 4 5 6
fx) K 2k | 6k | 5k | 6k | 10k
Find () P(2<X<6) (i) PQ=X<5)
(i) P(X<4) iv) PG<X)
OR

At a water fountain, water attains a maximum height of 4 m at horizontal distance of
0.5 m from its origin. If the path of water is a parabola, find the height of water at a
horizontal distance of 0.75 m from the point of origin.

(1) s(t) =22 —9t2+12t—4, @i t=0 ered aNSlliLig @ CHTIgd H FseT

B&TSDG.

() eBCrraseie gsatear feng wrm&ng ?

i) s 4 dlarmgseafler giser Lwamilgs CTSES SITSMSS STems.

(i) HesGausbd L&sw wHlemu e ujbd Crrrsafler eréwemd gsefler
WPHESHD STETS.

360605

(=) (1, =2, 4) erarm Yerafl cull§ QFeugd x+2y—3z=11 erenrm HeT5IMH G

Clem@GSSTH| D x;7 =7 +13 =§ creorn CHTLIgM @ Qenammumse|bd <enLouLb
SATHI T FMEMUD G AOOTE GeusL M FwerUmr(p WHMD &STiled w6

FOETUT(HSHENETS Fal)s.

A particle moves along a line according to the law s(t) =2t — 9t + 12t —4, where t=0.
(i) At what times the particle changes direction ?
(i) Find the total distance travelled by the particle in the first 4 seconds.
(iii) Find the particle’s acceleration each time the velocity is zero.

OR
Find the non-parametric form of Vector equation and Cartesian equation of the plane
passing through the point (1, —2, 4) and perpendicular to the plane x +2y—3z=11

x+7 _y+3 z

and parallel to the line




