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PART - 111
senflgzn /| MATHEMATICS

( s8p whmb @prdle el / Tamil & English Version)

e Bjea] @ 3.00 wewtl CHIW | [ Gorgs wdHiCuamser : 90
Time Allowed : 3.00 Hours ] [Maximum Marks : 90
Sifleysnrast : (1) mansg elarmsseErd sflurst udeaurd odagr aTarugmeand

sflurrggé Cerdarareyd. Fsuudlella Gapllmpulbea, Hons
sansresiivurerflib o L auguingsg Cgfleildsea)n.

2) Beow deg smUY owlloma wIHEL awWsesHEGD,
2 CamgeHausNGL LweauBss GouamBHb. UL RIS amTelsnE
Cluenrfled LweaTLH&g ey,

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.

L@$) - 1/ PART - I
GOy : (i) ewensg eflenssErd@n efle welldsa b, 20x1=20

(ii} Gaer@ésuulerer wrHm edlensefld e goLeaw allenemws
Cairlshsssd @hHlUlGLean ellenulemeand Gorsg erpsed.
Note : (i) All questions are compulsory.

(i1} Choose the most appropriate answer from the given four alternatives
and write the option code and the corresponding answer.
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1. &m Faumiliy Lo il udl e hlsbssa, LTS FmirLy

2x 0=x<=a

= . eresflev, a - WL
fx) | 0 Gpwdiyserss #HH
(=1) 3 (<) 1 (@) 4 (F) 2
If flx)= ) 2x Osx=<a is a probability density function of a random variable,
l 0 otherwise

then the value of a is :
(a) 3 (b) 1 (c) 4 (d) 2

2. X erenug) safblena Fweumiliy wrdlurs Gps@n Gung Spssranib Fnmisafle
GTE Heumrend) ?
lim F(x) = F(x} =1

() S
(<=,)0 = F( < 1, sienendg x e R

(@) Flx) eremugy QuuindliyeL w @enmujd &
() lim Flx) = F(- ) =0

Which one of the following is not true in the case of discrete random variable X ?

(a) lim Flx) = Fl) = 1

X—

(b O0=Fx=lforallxeR

(c) F(x) is real valued decreasing function.

(d lim Flx)=F=x) =0

X——

3. flx)= xL ererfled, gem cuenaui( :

+ 1

1 d _—Idx —1 d ;dx
(&) 7 dx (=) (12 (@) T (%) 172
If f(x)= —=—, then its differential is :

X
1 -1 -1 1
d —dx d =dx

(a) x +1 x (b) (x + 1) (c) x+1 x (d) (x + 1)°
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1
jx[l - x)°? dx -(@en S :
0

1 ] 1 1
o y ——— -
10010 (<) 17000 (@) Tooo1 (™) 10100

The value of jx[l Jr:](ﬁJ dx is :
0

(b)

(a)

10010 11000 (©) 10001 10100

cos’ ]‘. Jj] -60T (Lpgherentn WGl -

y I v I om L
The principal value of cos_l(g] is :
T L St I
(@) 5 b) 3 (e} & @ 3
f2 3] . . . . . .
A= = 5 WwHmb M~ =A erafley, A -e iy
(1) 19 (<) 17 (@) 21 () 14
(2 3] - ,
If A=|" 'be such that NMA—1=A, then A is :
5 -2
(a) 19 (b) 17 (c) 21 (dy 14

[ Slgplys / Turn over

https://www.tamilnaduboard.com


https://www.tamilnaduboard.com/

5912 4

7. X+px?+qx+r -5 o B OOMD v eTeTLMDE L&Sluwnrsdlser erefled Zl - &0
o

wHuy

= |0

() -2 @ "5 (w) -2

(=1) .

If «, p and vy are the zeros of x>+ px2+qx+r, then Zl is :
4

q q -3 -
- : © "3 (d)

Rk

(a) b) -
8. (1+i)(1+2i)(1+3i)... (1+ni)=x+iy erafld 2:5:10 ... (1+n?) -en wly -
() 2 +y? (e24) 1 (@) 1+n? () i

If (1+4)(1+2i)(1+3i)... (1+ni)=x+iy then the value 2:5-10 ... (1+n?) is :

(a) x2+y? (b) 1 (c) 14n2 (d) 1

9. [3-x|+9 erem grillen @Genmbs WL

(=1) 6 (<) 0 (&) 9 () 3

The minimum value of the function [3—x[+9 is :

(a) 6 (b) © () 9 d 3
12

10. i g iy
n=1
(=4) 0 (<) 1 (@) -1 () i

12
The value of Z i is :

n=1

—

(a) O (b) 1 () -1 (d)
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M M M M a s Fa T M

2i — j+3k,3i +2j+k,i+mj+ 4k crenm QeudsL iHer ¢(h Hem CleudL aer
erefleh, m -eim iy

(1) 2 (<2) 3 @) -2 () -3

A il M My M 2t My I M
If the vectors 2i — j + 3k, 3i +2j + k, i + mj + 4k are coplanar, then the
value of m is :

(a) 2 (b) 3 () -2 (d) -3

@b (-3, —4) LOHNL WD 3 wGEET Caram. eul LgHlen Wurg eugeuF
Featum(y

(=) 2 +y’—6x+8y—16=0 (1) x*+y?—6x—8y+16=0

(@) x*+y?+6x—8y+16=0 (FF) x2+y?+6x+8y+16=0

The general equation of a circle with centre (=3, —4) and radius 3 units is :
(a) xX*+y’>—-6x+8y—16=0 (b) x+y?-6x—8y+16=0

() x?+y?+6x—8y+16=0 (d} x2+y?+6x+8y+16=0

dy plxjy =0 -@err Siay :

dx

(@) x=ce™ Pl (gp)y=celPd® (@) x=celPl  (m) y=ce P

The solution of —fl—l’-r- + plx)y=0 is:
x

(a) x=ce~ Ipdy (b) y= t:e_l'prl;r (c) x= Ce_l'pdy (d) y=ce~ [pdx

o

Ie_gx x2dx -em oy :

0
4 7 2 5]
(=) &7 (<) 57 (@) 5 (7)) o
The value of QJL'E 3x 24 is e
0
4 7 2 5
(@) == (b) == (€ = (d) ==
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15. y=(x—1)° erem cusveneuenyullen cueneney wrMpLUETEr :
(=1) (1, 0) (<) (0, 0) (&) 1,1 () (0, 1)
The point of inflection of the curve y=(x— 1) is :

fa) (1, 0) (b) (0, 0] () (1, 1) (d) {0, 1)

16. x—4 _y_z+]1 oHmIB x-1_y+1_z-2
2 1 -2 4 -4 2

@eriul L Gsrewd :

erarm @ Cuirs Gam(hisEnsd

®

w]
E)

w3

{=4)

(S

™
(<) 7
The angle between the lines

z+ 1 and x-*l_: y+1 z— 2 .

X 4 = y = AR —— -
2 1 -2 4 —4
w b X 2w a4 X
(CVI b 3 € 3 @ 3
17. Wereumueeusafie erg N -e 55 ef mEmmLiyF Qeawel <@ ?
(=) Qu@sse () uGEED (&) sfisza () ieensgiid
Which one of the following is a binary operation on N ?
{a) Multiplication (b} Division (c) Subtraction (d} All the above
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18. S&sranid sapmseaild 678 2 RTEnLOWEIE) ?

(24) A erarug n euflensujeniw eph #&IT Sewil WOMID \ eTeTLF (F Slengulledl
erafléd Adj (NA)=\" (Adj A).

(<21,) @ swedt el Ceriy iamfl gwssyrs GmEELD.

(£)) A(Adj] A)=(Adj A)A=|A|L

() e epenavell L yenflullen GamiiLy sentl ppenaeli’ L anflwng GméELb.
Which one of the following is incorrect ?

(a) If A is a square matrix of order n, and A\ is a scalar, then Adj (AA)=A" (Adj A).
(b) Adjoint of a symmetric matrix is also a symmetric matrix.

(c) A[(Adj A)=(Adj A)A=]A|L

(d} Adjoint of a diagonal matrix is also a diagonal matrix.

Y ,p
dx

er@illed, P eremmiigy :

19. y = Q ereyb Cpilwea eumasbla(ps snearum_igen Qerensui’ (Hé sryenfl sinx

(<=4) tanx (<24, log sin x (@) cotx (FF) cosx

d
If sinx is the integrating factor of the linear differential equation gY 4 Py = Q,

dx
then P is :
(a} tanx (b) log sinx (c) cotx (d] cosx
20. x? =24y ereéim UTeuameTwSenr Glecucusaharnd :
(=) 8 (<) 24 (@) 6 () 12
The length of the latus rectum of the parabola x*=24y is :
(a} 8 (b) 24 (c) © (d) 12
A [ Smliys / Turn over
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@OI0Y : sremeuCuenid e eillenssHEnsE el weallssean. eflenr aranr 30-5

S Lmuwns eflent wellésa)n. 7x2=14

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

21. Spsaremud LiaT G Hlnas |

-
2i

Re(z) = 2 ; Z opmib Im(z) = 2

Prave the following properties :

Re(z) = z-; 2 and Im(z) = 2 =%

22. 2 /3 -@ powrss dararL Gonbsuls gL aldlgepm CaWpssEnanLw

UM &GaTencld ST LS SMams.

Find a polynomial equation of minimum degree with rational coefficients, having
2 —J3 as a root.

23. tan 1 {J3) -an waaww wHUY SrENS.

Find the principal value of tan ' ({3).

24. y=x-32+x-2 eTep uETeLDIES, ThbsHs Laallsafler sueruCLGL CQsrE
Gar® y=x erenm Gam’ wmne @eveawnuns @mEELD ?

Find the points on the curve y=x>—3x2+x-2 at which the tangent is parallel to
the line y=x.

25, f(x}=x%+3x erenm srrGH@, x=2 wHmb dx=0.1 eraywd Curg df - @ &S,
Find df for f(x)=x?+3x and evaluate it for x=2 and dx=0.1.

https://www.tamilnaduboard.com


https://www.tamilnaduboard.com/

26.

27.

28.

29,

30.

9 5912
y=AeX+Be X, (A wpmb B gy dluenes gGsiens wrdledlsen) ereimm auenereuentdetle
2
Cgm@ien euanasba(pd FwerLm(p j_{;‘ ~- y =0 ear fimeys.
x

Show that the differential equation of the family of curves y=Ae*+Be %, where
. . d2y
A and B are arbitrary constants, is —5 Y= 0.
dx

2
gﬁe'ﬁ&s:%:—‘jl_y

dx 1 = x2

2
Solve - 4Y _ ‘i{_l -
dx ] — XQ

:

e saflBlenay sriy X -ean flepsse| Hlenm sriLireng,

X 1 2 3 4

w
e

flx) k 2k 6k 5k 6k 10k

erafiey, k ~eir AL srenrs.
A random variable X has the following probability mass function.

X 1 2 3 4 5 6
flx) k 2k bk Sk bk 10k
Find k.

X eranug epenmy Srren pravTwmismea @Gr suLSHe @m wean s&(Hn Curg
ell(pd Ldsaflen eramentlsens erong. sweumiUy wrdlwurer X -@e wdluyseeTuyn
2igan Crrormy Gbukisafld 2 der ydarallisafler cramenfléeamaemunb srams.

X is the number of tails occurred when three fair coins are tossed simultaneously.
Find the values of the random variable X and number of points in its reverse
images.

S Hoyereflullel(mpBg 3x+6y+2z+7=0 ereny Serg5lM@ oarer Ggrenaa| 1 eram
flmieys.

Show that the distance from the origin to the plane 3x+6y+2z+7=0 is 1.
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U@l - I / PART - III

GO : aemeuCuend egup elarmaserse e walssab. elam eadm 40 -&@

S muwngs ellenL Wafl&FHeyd. Tx3=21
Note : Answer any seven questions. Question No. 40 is Compulsory.
1 2 -
. . . . . . . 3 -1 2
31. Yermeupld enflullen anflgsrn 3 erand &L (Ha. . 5 A
1 -1 1

1 2 -1
. . 3 -1 2.
Show that the rank of the matrix s 3.
1 -2 3

32. Wemeum Crflws swerurl(hg Qgrgleu CrTwrm oemil sramd weamenw
LweaTuRsH Srés

Sx+2y=3, 3x+2y=>5.
Solve the following system of linear equations, using matrix inversion method :

5x+2y=3, 3x+2y=>5.

33. 10-8i 11 +6i yflw yereflsafler eriyerefl 1 +1 -&@ W05 SpsTanwude EHEGL ?

Which one of the points 10—-8i, 11 +6i is closest to 1 +4i.

34, 2x3-9x2+10x=3 eTanm FwEUT MG, 1 & apabwaid Y (pafsmers Hres.

Solve the equation 2x*—9x2+ 10x=23, if 1 is a root, find the other roots.
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35. 2i + j — k erangyd sflens g fluyereall auflwrss dewaupéng eaie,
(2, 0, =1} ereirm yeraflenwi Clurmids sjeueflensulen Hmlieilensuilen erementenay
HMILD Slengd ClsTangansmerd &rems.

Find the magnitude and the direction cosines of the torque about the point

s M, s

(2, 0, —1) of a force 2i + j — k, whose line of action passes through the origin.

2x? -3
36. wHIYHS : lim > X

X > xx® —5x+ 3

2
Evaluate : 1lim M
x> xx? —5x+ 3

37. walgeflar Qréss Gmlean (swafluiler) @Gmée@ Ceul Lreng eul L augeaild eremd
Qamera. g Crrwrellds @Qrass Gumni elfleuem _cugnarer wmbg CaTHdsi-
vl (Rereatg). @rssd @wruler b 2 0.0 @almbgy 2.1 W0 s asfagd
Curg sigen @mee Ceul e Liphiy Garymuwns orhs erey xHlsfaGn ?

Assume that the cross section of the artery of human is circular. A drug is given
to a patient to dilate his arteries. If the radius of an artery is increased from
2 mm to 2.1 mm, how much is cross-sectional area increased approximately.

3 ~
38. jw.ﬂ{x = tan ! (2) — — aTand &m_(h&.
o 1+ sec”x 4
Show that ]md}f = tan_l(Q] -,
0 1 + sec*x 4
A [ Smliys / Turn over
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39. R -an gy * yang (a*b)—a+b+ab-7 eran auepumssOULLI®, *, R -ar 55

oenLa| Hupmerarst ? cueurbpefe, 3* (1_57] -6 ST GUNT .

Let * be defined on R by (a*b)=a+b+ab—7. Is * binary on R ? If so, find 3* [1_57)

40. (-4, -2) womw (-1, —1) erenm yerefldamer ailLddlen (penarserrd:d s mamrL
aul_L sdlar Clurgd swerur® x? +y?+5x+3y+6=0 erenr Flmeys.

Prove that the general equation of the circle whose diameter is the line segment
joining the points (—4, —2) and (-1, — 1), is ¥+ y? +5x+3y+6=0.

U@ - IV / PART - IV

GO : Semengg elamas@Ers@h e wellGEseab. 7x5=35

Note : Answer all the questions.

41. () 3x+y+z=2, x=3y+2z=1, Tx—y+4z=5 eram FwarUr_H§ Gsm@ldlenae
&rey sramr Symoflen elflenmu LweTURSS @weors). erer ?

D{EVEV G

(31) fi)=4x0 —6x* eranm ermAnE GLEserths Smnw wdlyser x= -1, x=1 o Hw
Yereflaetler flenLs@o erean Blepllas.

{a) Cramer’s rule is not applicable to solve the system 3x+y+2=2, x—3y+2z=1,
7x-y+4z=5. Why ?

OR

{b) Prove that the local minimum values for the function f(x)=4x—6x% attain at
-1 and 1.
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42. (&) |z+i|=|z— 1] erenrm BlubgenendE z=x+iy -er Hlwwliurens x+y=0 eren Hlmes.

36060 F)

r S1x) dx = & aTand &0
(éﬁ)gﬂﬁé-ﬂa—xmx 2 b

(a} Show that the locus of z=x+iy if [z+i|=

z—1|, is x+y=0,

OR
(b) Show that J fix) de = 2.
e+ fla- x0T 2

43. (=) @elwid (2, 0) LHmb PuiGaey x =42 o ei_w ura@eTwusden

soaun® y? = —4v2x orend &M (Hs.
3|0 F)

(<=4) cot (1} + sin_l‘ - \f73| — sec (= 2} -an WSl srems.
N, = 4

(a) Show that the equation of the parabola with focus (-2, 0) and directrix

x =2 is y? = —4f2x.

OR

(b} Find the value of cot ][1] + sin I|_§; — sec (- 2],

A [ Slgplys / Turn over
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44. (=) GRlwualdimbg Lwllea Slsuls bHOL GHPHESULE SITESET WenmGuwl

45‘

152 10% .15, whmd 94.5x 100 &.15. Hereu L1 urenguiler e GalwugHad

Gfwenr o ererg). GAwaused whlprem Gelwsdp@Gowrer Firb
575x% 10° .18, erans sr_(Hs.

36060

(<) GeusL (penpulley Flmays.

(a)

(b)

sin(A 4+ B) =sinA.cosB + cosA.sinB.
The maximum and minimum distances of the Earth from the Sun respectively
are 152 % 10° km and 94.5x 10° km. The Sun is at one focus of the elliptical
orbit. Show that the distance from the Sun to the other focus is
575x 10° km.

OR

Prove by vector method

sin(A +B) =sinA.cosB + cosA.sinB.

(1) (2, 2, 1) DM (9, 3, 6) ereom LjeTatlser eudlwirss dedeugd, 2x+6y+6z=9

aerm ssSHE Cem@gssrsan oaar gargdlen GleusL i gwearur(
(gCaHapd 6 cuigauUDd) g simedluier FETUTE STeors.

S|6V60 G

(<=,) y=x% whmib x=y? eTelin euenaTeuamT&HEha@ @ent iul L Garewnd (1, 1) eramepd

(a)

(b)

: . -1(3) : .
Lematlufley tan llZ‘ eTend &L (H&.

Find the vector equation (any form) or Cartesian equation of a plane passing
through the points (2, 2, 1), (9, 3, 6) and perpendicular to the plane
2x+6y+62=9.

OR

I '\‘
Show that the angle between the curves y=x2 and x=y? at (1, 1) is tan ™! [ % .
\ pl
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(1) @ Qsruim sweumiiliy wrf X -@l6n ureue Fmry

o, x <1

F‘[x}zr.x_l , 1=x<5
4

‘ 1, X >3

erafley (i) P(X <3) (i) PR<X<4) (iii) P@3 <X) sraws.
260605
() 3x—-2y+6=0, x=-3, x=1 LOHYL x -NF&HF HFWUDHDTL Den UHL
SiFRIGSSen Ly ]25 cremd & (Rs.

{a) The distribution function of a continuous random variable X is :

o, x =<1
Faj= 1~ 1 1xxx5
4
I 1, x =5
Find (ij P(X<3)] (i) P2<X<4) (i) PG =X

OR
(b) Show that the area of the region bounded by 3x—2y+6=0, x= -3, x=1 and

... 15
x-axis, 18 —.
2

dy 2

47. (=) 1+ xz}a— =1+ y* 6T 60T () auen& &0 &(1p & LD 68T LI T L 1q. GBY &iray
X

tan " ly=tan~lx+C dag tan~lx=tan"ly+C eaar Hlmeys.
960605
(<2}) Cwienwy i Leuanemtenwl) LwentuBdS p—(q—r)=(pAq)—r eren Bmeys.

2)dy

X

(a) Show that the solution of the differential equation (1 + x =1+ y° is

tan " ly=tan~!x+C (or) tan~lx=tan~ly+C.
OR
(b] Prove p—(qg—or)={p g1 using truth table.

-00o0-
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