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ugla| erem
A
a | PART - III

sewflgln /| MATHEMATICS

Register Number

( 50D wHHD @rdle el / Tamil & English Version)

Fre Semey : 3.00 wexnfl Grow | [ Qorgs wHUGueanser : 90
Time Allowed : 3.00 Hours | [Maximum Marks : 90

Sifleyemnasst : (1) Smanggy damasEsn eflurs udard o dergr erausmeans
sfluniggled Carerareyd. sFsliudlelle @epullimlClear, eans
sansrafliurarfiLb o | enquinss Cgflelssa)b.

2) Beow weg smUY owuwlama wLLECWL W HUsHED,
213 CamgHaugp@w vweanu(hss CeuamHb. UL RS auamrausns
Querdlay LwaLRSS6WD.

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@S - I/ PART - I
@oluy : (1) yemengg) oSlamss@ns@d aflen wallssab. 20x1=20
(ii) Qer@ésiul (Bdaer wrom eflent seafler Wsead gHyeL
dler_eowd GCarptsdsss GO Ler e wleanyd GCarss
GT(LPSEYLD.
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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3 11 S
1. : | ~ar GBIy :
{5 2| e

ay | 3 1} 2) {2 -1} 3 [-3 5] () {2
— 1_

|-5 -3

The inverse of 31 is
5 2

| -3 -5 3

o

(1) 73‘ﬂ ) {Q‘W @ [73 5] TQ

2 2
2. - WAL _ aranmp eifuraeauglen ewwib :
16 25

A

{1 11 .
m {5 "3 2) (-1, 1) 3) (1, —1) (4) (0, O}

S

ol W VRS ) (P

The centre of the hyperbola {
16 25

(1 11
M 13 73 (2) (=1, 1) (3) (1, -1 (4) (0, 0)

d?y “’dy‘% 1 . . L .
3. —L +| 5 Y+ x%=0 erenn et swenLmigen eufleng hmid g -
dx
(1) 2,6 (2) 2,3 (3) 2,4 4) 3,3
2 ¢ l i
. . . d“y dy 3
The order and degree of the differential equation —= + | —=|" + x4=0
d;u:2 \ e )
are :
(1y 2,6 (2) 2,3 (3) 2,4 4) 3,3
A
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1, 2, 3, 4, 5, 6 srawenll_ iU’ JQUEE LseLWD, 1, 2, 3, 4 aan
erammamfiL iUl L Bren@ uss useL Wb Camqurs 2l LUl () @ream@Hn
ST eramseflan el L@ Gsrens Srwralldasiu@dng. QbHs sl Lemas
GN&EGL sweurny wrll X aafld®, am@se 7 -ar Cprwrn DbusHen
o MU seflen cremrentl&ams -

(1) 3 2) 1 (3) 4 (4) 2

A pair of dice numbered 1, 2, 3, 4, 5, 6 of a six sided die and 1, 2, 3, 4 of a
four sided die is rolled and the sum is determined. If the random variable X

denote the sum, then the number of elements in the inverse image of 7 1s :

(Ly 3 (2) 1 (3) 4 (4) 2
. 1+ =z ) .

2| =1 eraf] = e wdl
“ 1+2 Aoy

1 _
(1) S 2) =z {3) 1 (4) =

1+2 |
If |z/=1, then the value of = I8 :
1+2

1 , B
(1) 2 (2) = (3) 1 3
2
J-&ain2 x cosx dx -@er sl :
é
1 0 2 j 3 g 4 1
(L) (2) 5 (3) 3 (4) 5

>
The value of _[sinzx cosx dx is :
:I-;

1) 0 2 2 3 2 a4 =
(1) (2) 5 (3) 3 (4) 5
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7.

10.

fla=x2 erenm &y [0, ) erenn e Qauaufen :
(1) sewsd Querg

(2) om &y

(3) embd wWOHMID GMRIEGD FTrL

(4) @nRiEh Friy

The function f{x)=x?, in the interval [0, =} is :

(1} cannot be determined
(2} increasing function

(3} increasing and decreasing function
(4} decreasing function

Y ~, M, Fa Fal M My

i+ j,i+2j,i+ j+7k erarm GeusLiisenar g yerafluded &1bE & @0
sleflibserrss Qarar_. Qamensrs flamosdlear sen era]

(= @ 3 3) 3 4 3

The volume of the parallelepiped with its edges represented by the vectors
i+, i42), i+ j+mkis:

1 2) = 3) - 4 =

(1) = @ 3 B3 4 3

Qo eramsetlen seanrd R -a1 Bg +" Semaumwrmy euayunssludnsg erafle,
Spsaramuamauselldr eTg R -an g mupmiiné Qewell sida 2

(1} asb=a (2) asxb=min (a, b}

(3} axb=aP (4) as=b=max (a, b)

In the set R of real numbers %’ is defined as follows. Which one of the
following is not a binary operation on R ?

(1} asb=a (2) asb=min (a, b)

(3) asxb=aP (4) a=b=max {a, b)

t arantm srOSHE @@ BHGL ‘s’ Faaflar Hlae s(t)=5t?-2t-8 aais
Aarhssuul_harerg). Hisear uiey Hlenad@ eumb GBI

(1 1 (2) O (3) 3 4 3

The position of a particle ‘s’ moving at any time t is given by s(t)=5t2—2t—8.
The time at which the particle is at rest, is :

1
(1) 1 (2) O (3) 3 4 3
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1
11. flx)= 15 @ < X < ber@b &MiL| @ QgrLrgSlurer Fweumiiiy wrl X e

Flepsse; LTS8 sridameans Ghladlng erafle, Yemeumeusameuhmer erg
a HMmIL b -ér wEHUYSTTS B\(HES @Qwerg ?

(1) 7 womb 19 (2) O womw 12
(3) 16 wmmib 24 (4) S wom 17
1
If the function fl(x)= D for a < x < b, represents a probability density

function of a continuous random variable X, then which of the following
cannot be the values of aand b ?

(1) 7 and 19 (2) Oand 12
(3) 16 and 24 (4) Sand 17

12. P(x, y) erenm yemef), @ellwmagear F (3, 0) wohmw F,(—3, 0) darem gabyy
auenanay 16x” +25y* =400 -en igeter YeTerl erafled PF, +PF, -t wdllii :
(1) 10 (2) 8 (3) 12 4) 6

If P(x, y) be any point on 16x%+25y% =400 with foci F,(3, 0) and F,(-3, 0},
then PF, +PF, is :

(1) 10 (2) 8 (3) 12 4) 6

M M

¥ ) ' Fa s oy
13. r ‘(2:’ - A\j + k) =3 womwb r -[41' + ~—|.u.k) = 5 g dlw serhser @)enent
eraflé, X HmId p -a1 wHUyseT WweonGw :

1 1 1 1
-, =2 -, =2 —, 2 -—, 2
-3 @ 3 (3) 3 4 3
—3 M ) e —F M al Fas
If the planes r -\2i — Aj + kJ =3 and 1"(4I'+j—pk = 5 are parallel,

then the values of A and p are respectively :

1 1 1 1
(1) _5:_2 (2) 5,—2 (3) 5:2 (4) _5.-2

A [ Sipliys / Turn over
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14,

15.

16.

X+ 64 -a g LFSuonsd
(1) 4i (2) O
A zero of x> +64 is :

(1) 4i (2) O

dy + P(x)y = 0 - Sirey :
dx

(1) x=ce [Py (2) y=celPdx

The solution of g_y +Plx)y =0 is :
X

(1) x=ce JPdy  (2) y=celPdx

sin‘x dx =

(o |

—_ 2
M T
(1) 5 (2) J-cos x dx
0
2
Isinfx dx =
0
m 2- 7
(1) B (2) L_)[ms x dx

https://www.tamilnaduboard.com

(3) -4

(3) -4

(3) x=celPdy

(3) x=celPdy

(3) O

(3) ©

(4)

(4)

(4)

(4)

(4)

(4)

y=ce" IPdx

y=ce" [Pdx
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17.

18.

19.

20.

10 _(1 .

1 1

Sin — | + COoSs — | -6l Wh&IU

'sz \2x ‘é—;l H

1) 0 2) =

(1) (2) 5

The value of sin 1|—1 + cos f%
A

1) 0 2) =

(1) (2) 5

(3)

(3)

W=l

(4)

(4)

™

4712

A, B ommb C erenuet Criwmm sremsssaeunm of Coenblwmm euflengulilen o emer

Sjemtlaer eramle Weneumeuamsundled 6TFH 2 ETTENLOWIEE) ?

(1) det A~ l=(det A)~ 1

(3) (ABC)"l=C-IB-la-1

adj A=|AJA"]

adj (AB)=(adj A) (adjB)

If A, B and C are invertible matrices of some order, then which one of the

following is not true ?
(1) det A~l={(det A}"!
(3) (ABC)~l!=Cc-lB-lAa-!

saliGue (i25) -@an i :

(1) 1 (2) i

s D .
The value of the complex number (i2°)” is equal to :

(1) 1 (2) 1

(3)

(3)

adj A=|AJA!
adj (AB) = (adj A) (adj B)

—1

-1

(4)

(4)

-1

-1

@(H st sHrSHen Lss etey 4 Qe.l. wHmbD Dger Yenp 0.1 Ca.db. erafla

ga Hemey GeaThhl g huib Weny (ser Ga.S M)

(1) 2 (2) 0.4

(3)

4.8

(4)

0.45

If we measure the side of a cube to be 4 cm with an error of 0.1 cm, then the

error in calculation of the volume is (in cubic c¢m) :

(3)

(1) 2 (2) 0.4

https://www.tamilnaduboard.com
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(4)

0.45
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u@S - I / PART - II

GOIuY : ()  eremeuGuenid eep eflennas@rsE el walsseb.

(i1) eflewm erem 30 -&(F SLLMWLILTS 6dlenL wet&sHewb.
Note : (i) Answer any seven questions.

(ii) Question number 30 is compulsory.

. . . 5 1
21. z=(2+3i) (1-i) araflléd 2! = > — i— eram 5.
(2+3i) (1-1) T Hlmiey
. . 45 1
If z=(2+3i) (1—1i) then prove that z ' = — — —
26 26

Tx2=14

22. x?—5x+6=0 erenn FOMUM Q6 APQRISGET o HMID B eTaflld o —B2= =5 era

Bl s,

If @ and B are the roots of x2—5x+6=0 then prove that o2 -p2= +5,

23. x -a enbwHUADE sinx=sin"lx G0 ?

For what value of x does sinx=sin " lx ?
M M M Il M Y ah Ny Fal
24. 20 +3j+ Kk, i —2j+2k wHmibd 3i + j + 3k ereny epenn) Gleud L TEaT gy(m
gem bleusLiaar eran Hlemilasey.
Show that the three vectors 2i + 3j + k, i — 2j +2k and 3i + j + 3k

are coplanar.

"

||lf ex 1
25. lim |
x = xl x™ )

Prove that lim I— , where m is a positive integer, is %=.
X = ‘xl\xm

https://www.tamilnaduboard.com
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26. g(x)=x2+sinx erafled dg -ms snans.

If g(x)=x*+sinx, then find dg.

2
dy 1-y : . . . : . . .

27, — = v 5 ererigen gn'ﬁq sin” ly=sin~lx+C <B{eVEG| sin lx=sin~ly+C
dx 1— x2 - !
ere blimieys.

2
. dy ll - y . . -1 . -1
Show that the solution of = = ,——5 1is sin” ‘y=sin~ "x+C {or)
dx  Y1- «x

sin " lx=sin"ly+C.

28. sweuriy wmf X -6 ugeued &y F(x) :

"0 ; —®< x <0
Fi{x} = '-%(x +x) 3 0= x <1
‘1 ; 1€ x < w

1, ) -
crafiled 2igen Hlopspsa) s fEsl sy fix) = -é-[zx t1); 0= x<1

0 ;@
orem BlemilsaeayLb.

If X is the random variable with distribution function F(x}, given by :

"D o —w< x <0
Fix} = ».%(xzv.x] 0= x <1
ll ; 1= x <=

then prove that the p.d.f is flx) = {2

Jl{Qx + 1) ; 0= x <1
‘0 ; otherwise

A | $lsligs / Turn over

https://www.tamilnaduboard.com


https://www.tamilnaduboard.com/

4712 10

o
29. sweumily rdl X -wiler Slspssa) oLt sTiy fFx) = Jlklc CLx20 gafla
0 ,x=0

k -ar &l 4 erem Hlyyeys.

a2X
The probability density function of X is given by f(x) = kxe =" for x>0 proye
0 for x=0

that the value of k is 4.

30. y=Asinx (A eranug rGsseans wrhlell) eremusen eumssEsps FwaTUT(H
Y=y tanx erans Sr(Hs.
Show that the differential equation corresponding to y=Asinx, where A is
an arbitrary constant, is y=y tanx

@S - OI / PART - I
@MUY @ ()  eremeuCuend erqp allanmésend@ aflen wallésea)b. 7x3=21
(ii) eSlerm erenr 40 -&E SLL_MWIONS 6llenL_wet&HHa6 Wb,
Note : (i) Answer any seven questions.
(ii) Question number 40 is compulsory.

o1 21
31. |0 2 4 3| ereum awflullen gy 3 erem Hlmes.
81 0 2
01 21
Show that the rank of the matrix |0 2 4 3| is 3.
18 1 0 2
8 -4 : . : : : L
32. A= [ 3} sraviled Afadj A) = (adj A)A =|A[l erenuengd sflurTdsald.
8 —4 . . .
If A= [ _ J, verify that A(adjA)=(adj A)JA=|AlL
— 2 s
A
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34.

35.

36,

11 4712

1, .v3 . . 1 N3 . _ o _
1, 5 + 1% LHOID ~ 5 - t% eremm Lenaflger, usssdlan Bard 3 2enLw
FLUES WECHETaTsHen (penear LaTalisemns Bjenow|d erer Hlmieys.
Show that the points 1, —% - f% and —% - f? are the vertices of an

equilateral triangle of side length /3.

(b sad sgrL Quiguien usshgener 1, 2, 3 HyoGsar JdHsfiugrad
sandsgrl Guiliguien Garerenerencueili 52 & VGG HEpeTeT Hond
Qeeucusid e _&8lmg erafler, se Gssucuaslen Qararareray 60 Fam e EGSET
eren flemlildseyld.

If the sides of a cubic box are increased by 1, 2, 3 units respectively to form

a cuboid, then the veolume is increased by 52 cubic units. Show that the
volume of the cuboid i1s 60 cubic units.

@eflwid (4, 0) LONIL @UEGEURT x= —4 2 &TeT UFeueTISEI6T FoeTLm(h
y? =16x eran Hlem Gasea)b.

Prove that the equation of the parabola with focus (4, 0} and directrix x= -4
is y?=16x.

ellens 1371 + 10 — 3k Wpemg), @ HE®T 4{ — 3] — 2k eramm QeusLeny

flenew QeusLyras Glaname Leraflulled(mbg 61 + 3 ~ 3k erenm GeudLeny
flaneblausLyrss Garam, yearallsE parssdng aafle, duadae Cals
Geuener 69 Bu@seT erar HlmpLAEEeaLD.

ks

! M )
A force 137 + 10 — 3k acts on a particle which is displaced from the point

Y ) Al
with position vector 4{ — 3j — 2k to the point with position vector

A

61 + j — 3k . Show that the work done by the force is 69 units.

[ Hmiys / Turn over
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37.

38,

39.

40,

y=x%-5x+4 erelin euemeaTeuenTs®@ 3x+y=7 aan GCamlyhE Gea@rurs
sueTwlu@GD GsTHCarH, euaeareuanyenyu FhHaEEGD Letafl (1, 0) erer Himieys.

Show that the point on the curve y=x?—5x+4 at which the tangent is parallel
to the line 3x+y=7, is (1, Q).

@m @GOG L upeeuuiler aple. CHTeT augeuwTs 2 ¢rerg). upLenL_uldlen
2 TID L igH@ 2.aTCer 4 1018, By &e|b, @l gn@ HeualiCuw 4.2 WIS, @y saD
o drengy crafled, gl iqein Gumymu sen iereureng) 12.8w .53, eram Hlemiilssaid.

An egg of a particular bird is spherical in shape. If the radius to the inside of

the shell is 4 mm and radius to the outside of the shell is 4.2 mm, prove that

the approximate volume of the shell is 12.87 mm®.

wr eretm gf mpmliLg Qewell elldlgupm erdmselicn samorar Q - g

£ . + b‘._
axb = |\c:l 5 )|; a,beQ e awarunssLuBdng. @&dswd oy ers
senLe|ueny womd uflorpmd veery Y Huapan Bemey Galdpsm

creng Candlé&sew.

Define an operation * on Q, the set of all rational numbers, as follows :

¢ \
a$b=|a;b

;a, beQ, Examine the closure and commutative properties
/

satisfied by « on Q.

1

_[ Jx dx — 1 ] )

O”ﬁ T Ix 5 eren Hlaplésey.
g

Show that u‘fﬁ T dx 5 -
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u@$l - IV / PART - IV
@Iy : yemensg eflanésErsEhn elenwalssen. 7x5=35
Note : Answer all the guestions.
41. (=) Epssrgyb swerLin(hsaflean Ggr@ulleaan drmoflar ellliLig Srés :
x—y+2z=2, 2x+y+4z=7, dx-y+z=4.
B{6060F
(<21) 400 Bjig 2 Wiy e 2.8 WS IgEHS SUMSOTE R(H LensLiLL &
gl cil(pflng). t efarmgsefidsy Yavsiu & smefl eflipb g1y s= — 16t2
GWL. gsorews st parant yesluLds s@mest el
T (hSH&GIETaTL CHyb 5 ellamysar eran Hlepllésa)n. Gug)b Sayaiis
Qer@n Gurgy yesliul s smellullar samlGuryps HasGeusid
- 160 g /el eraneyd HlemilaseyLb.
(a) Solve the system of equations
x—-y+2z=2, 2x+y+4z=7, 4x—y+2z=4 by Cramer’s rule.

OR
(b) A camera is accidently knocked off an edge of a cliff 400 ft. high. The
camera falls a distance of s= —16t2 in t seconds. Show that the camera

hits the ground when t=5 seconds and also prove that the velocity
when it hits the ground is - 160 ft./sec.

42. () z=x+iy aam gGsad @ 6L,

SOWHHTL z -6 Bwblureng Gl HFsH Doag y=0 aars sr_(hs.
3| 6V6VG)

() [[SE ax= T -1 oo Py

5 1+ x

(aj I z=x+iy is a complex number such that z - ‘1! = 1, show that the
zZ+ 4l
locus of z is real axis or y=0.
OR
(b) Show that J' 11 X adx=T -
V14 x 2
0
A | $lsligs / Turn over
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a4,

45.

3 ) L4 ) 12
IV
2 2
(<21) e + % =1 eranm Bemeoul L GHen enwwid, (penanser, @6l wimaer,

@WWSESTRNSSHE SIS, G CHTTML UETLILLD GUeTS.

Pr that cos ' .—cos(ﬁ\'—' + cos ! [COS(EW - 1w
(a)  Prove tha U3 ) 4 )| 12
OR
%2 y2
(b) Find the eccentricity, centre, vertices and foci of the ellipse 6 + ‘9 =1

and also draw the rough diagram.

(=) &i&& : (e¥+1) cosx dx + eYsinx dy=0.
NNV

(<2,) —(p — g =p A (—q) eTand &T(he.

(a) Solve (e¥+1) cosx dx + e¥sinx dy=0.

OR
(b) Show that —={p = q) =p » (—q).

(=) deusLi qpenpulied cos(A —B)=cosA cosB+sinA sinB erenm flmieys.
ENVVE
(<2,) @reawr(® Wens cravseflen ume@s Lgrens 20 WHML g6 Fa(hHe
Fmowors @) mE@ELEUTS SibS TETSMETSE &I s,

(a) Using Vector method, prove that cos(A—B)=cosA cosB +sinA sinB.
OR

(b) Find two positive numbers whose product is 20 and their sum is
minimum.
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46. () @ rrsbsl Cleugwreang, LErERsHL GUTE 25 @@ UTeMmaTW L
uraguie Ceadlpg. sen 2.8 cwrb 4 5. -g alpbCurg g
QarerssLiul L @)L Halmba HenLwl LG o 6 5. tgreneeig)eareng;.
QmSuile fev ol Lors 12 8. QAgreneveller gevreni supsenL_$lng erafle,

yotiul e @ Heé senTuL e ghuBssiu@b erHGarentid tan 1( i:] eT e

Hlerp Al dseLb.
ENEVEY

(<) @@ sweumiiiyy wrdl X -&@ Hlepsse) Hlenp sriumeng) :

X 1 2 3 4 S

fix) K 2k” 3k” 2k 3k

erafled : (i) k -ew wHiy
(i) P2=X<5)
(iii) P(3 < X) pfucupaops sremns.

(a) On lighting a rocket cracker it gets projected in a parabolic path and
reaches a maximum height of 4 m when it is 6 m away from the point of
projection. Finally it reaches the ground 12 m away from the starting

/
. . , a4
point. Show that the angle of projection is tan ! EJ

o~

OR

(b) A random variable X has the following probability mass function :

X 1 2 3 4 5
1 (x) K’ 2k | 3K’ 2k 3k
Find : (1} the value of k.
(1) P2 = X < 5).
(1ii) P(3 < X).
A | $lsligs / Turn over
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47. () 3x-2y=0, x= -3 wOHMD x=1 YFweuHoTed BMLUBLD HTHEESS e
.15 . .
ugliy - e Hlem&say.

ANV
(<) (1, 2, 3) woHmb (2, 3, 1) Ysw yaraflser auflCw GFaws Faigiigb,
3x—2y+4z+5=0 eranp FersdDE CFRIGEETE SDUGIDTET SeTSS 6
grimeflwen swerur® 2y+z-7=0 aer Hlem9sseaw.
(a) Show that the area of the region bounded by 3x-2y=0, x=-3 and x=1
15

15 ?

OR

(b) Show that the Cartesian equation of the plane passing through the
points (1, 2, 3) and (2, 3, 1) and also perpendicular to the plane
3x-2y+4z+5=01s 2y+z-7=0.

-00o0-
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