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BANGABMSI ColLELE
MATHEMATICS (HONOUDRS )

FAPFER- TV
Tima- Ahy FiM, — |90
MopyLe — YII .
( Abblication of CGaladus ; Real valued funckions of Seveval voriablzs )

1. Answex ahy four qruastiong 4X 5

(8) Prove thet the pedal cquation of the cuvva € (Mhy¥)z Ly>
i wesheck o Ha aﬁaih 15 }J&-"" -,.%-?_ = o

ary chovd of the caxdioide ¥ = a (1+Gne) which passes throwyl
the pole, than shew thak g9 o> jga”

q
() Frova thak the evolube of Hha ellipse 2, y¥
. x -

= 2 2 @ ¥
‘ @x) 24 (»y) 2 = (a%pn)3,
iim'ﬁh 'Eh""t 1%-1- 3% - g_.% is tha envelope of the fomily of

aight Uneog Z4 3=, find tha necassary velotion battoacs a
and b
(e) Find the Mgnbh‘:ﬂ.s of the curve
CZ+Y) (2-2y) (%-9)"% 32Y (2-y) + P yT=0

(£ Find He ':’ﬁl.)\ﬂ,g_. ﬁ; Vﬁ-l&;ﬁ.; uf > fw eohich Hhae ecwrve

Y= - ¢4 s S2+7

. -;i Cohcane u—bwmfd_g. o' iﬂmhmix-; Algo :F"I\J- the I:‘inil'-i ﬂtF "'H:J&h:-d-n
'“:Fid."l;ﬁh,

(3) Fmd Ho avea included betiwegs the Quyvae
2Py = 2> (yox3>) and ibs  asymplepes.

2. Anggay any =iy qm*hhﬁ eXb5

(&) When is the poink (8,0 sl to be a Lmiting point of a subcet A of
RxR 1 If B= {(0,0)50 €erY,show that B ica closed subset buk net an
chem subsek of RxR.,

&) If £0y) 15 condinusue ab o poink (2, of the domain , pysve that the
funckions 2 ond h defined by gen= Hx) and h(P= fa ove conki-
hoswg ab xz=a and y=b Tespeckively

(@) T f(,y) is conbinvons ab o point (a,b) eof ik demain and !4 faL
%0, thew Shew that £lny) has the same sigh as flap in some heigh-
bourhesd of (@ ;b)

0



' , ok 9) = wy \
{#Sl\qm Lhak thae funebion §,wheve f{_‘lg}_{ __E;: if 'f‘thjw;‘:ﬂ

'.‘J; EZy¥yz0O

1)
is condinuews, potsassar partial dexivativas buk 1 not diffeventiable
at 'Hu?- ﬂfgthn

CSind+ ¥¥Und Ghen x40, y4o
@) Lot fay = 7 |

x> sihé._ L.ﬂu:h ‘x#ﬂ_, ¥=0
v i & ©hay, X=9, ¥io
whaw X=0,y=0

. A\, e
Show Hhat § () and’ f(xy) ava discontinuons ab (2,0) but that F(xy) is
di ffoventiable ak (0,0) .
‘6) 14 W bao- homoganesus funckion of dagvee n (pessasting combinuous second
ovax pasbial dexivakive) than prove the. fllaing x> paxy Sy
N'la %1_: n(n-1) . Is the vesuld Valid if wa assume the meve ouist-
ovdey barkidd davivatives 21 Justify your answex.

enca of second
@) state Eulexs Thesvem on Lﬂlﬁﬂ&ﬂh.ﬂm function of two vaxiables,

B " 3 ¥ I
o W +hat - SN Lyt =
If w= tan! ——1% y Show [l Sl 2%y Ly Y

(- 4 i) Sin 2w (The velovert portial devivabives axe astumed i+ be

Continuans) .
(W If z isa funchion of twe vaviables o,y ond x= cGhulal, y=

¢ Sinhu Siag _{1‘.1 1S o Yeal hl.h) 2hats ¥hat

Y 32 7z
Iz 32 _ ] o> (Ceshau~ Cosav) st Ty

3“’-‘+ ﬁ}" - i i .
(Astume that Secopnd ovdex paviial devivatives ofz ave continuens )

(Y Show that the threa funchions w,\s, W §iven by W= axtay-z, W= %-2y
+2, to= X (x+2y-2) ave Connecked Lyo functional Cquation and find
that earuation,
(3) Stote the implicit Funchtion theovem for o funchion of twe variables.
Homea brove that 2%y — hﬂa(?ﬁ!ﬂ = 20| deda¥mines ¥ uniquely @< a
fumchion of % heoy the Point (L) ond find -ﬁ_ at ().
ModyLE - NI
(Malyhieal gasmebvy of Thveo dimansions , Analytical Statics 5 Analytical )
Dynamics of a portlela

3. Anguigy ahy J'I:qu a;heﬂ-[:i'uhf 3x5
(») A vaxiokle. spheve pascec thvough the poinks (0,0,1¢) and ewhe the
straight Unes y=xtana ;z=¢ and y= -xtona,z=-¢ at the points P

€



ond P/ vaspeckively . If Ppi= 20, o onstont , show that the cawtve of
tha shheve Lies on the civcle zzo0, XXry¥= (0% ) (nad 2«

(w) Shows that oWy ona tangant blane cCan be dvewn o the spheve Wrg4z"
2% 46y +2Z2+8=0 Hough the Une 3x-hy-g=0, ¥-2z+2=0. Find the e~
vatien of the plame

(¢) Prove thot the plone aFtej+cz=0 cude Hae Cohe ¥Z4 Zx4+2y=0 i
troo pevhendictlax styaight lnee if Lit+tzo.

(4) Find the lotus of o Luwnipons boind | £ the 'lm.?ﬂii Eirﬂ'g"l'%,'—l
tagks o v cular shadow on the plawe =z=0.

' is LY
(e} Find the “{mﬁﬂhs of the ganawaters of the hy pexv bolaid %"—'ﬂa-;'!:-z—}ﬂ

Fhvough o boind: O Ha brineipa elliptic sechion Klso find the angle

2

batiseay them-

{'EJ Raduwes 4the Eﬂ{uﬂ.‘}:;'ﬂh ‘!t'j:’"-]- ‘t'.l"""-l— IrIT__‘E';t,'-I'tIJ-—ﬂ,ﬂ'._z_i.Bg:‘ﬂ +o ity  Cono—
hleal fotm and dedorming. the ype of the quadvic vepresented by it

A, Answex any ohe a{hﬂ.i-l:l'nh 1 XI10

(&) (i) Find the condition for a Systam of fovees fobe in Astadic oquili-
b¥iwm - Mg shaw thak if o systam of Coploner fovces acting at  diffevent
poinks of o body heve o single "esulbont $¥ee and if codh fovea be turned
abouk ibs boid of abblication theeugh an angle &,then theiw vesubbont of
tha hea system oill olto +wen absyt e Astakic cm&‘ﬁ.-!:kﬂu.” He

Same angle & ©

Gi)A soltd  cone, of height b and Semivextical angle ‘&’ is placed
m‘.',t:L e ilﬂ-.i:L ﬁ-gﬂ.lﬂﬂ'b a -ﬂl‘nﬂﬂ*l\. vaxtiecal gl and i Shﬁbwﬁd_ LJ
& 54:1-1-.\3 attoclad +o its Vexbax and tea boint in the walt ; Shees
+! j len Stying |

hat tha gveakest possibla gth of tha $ s LJH;_G*M??
(bY) A bexfectly ~ough plane is inclined at an angle « 4o He L:i‘fmh_;
Shooo Hhat the least eccandricily of Ha @llipsa whick dan vest on Hhe
blone ig¢ J: Sinel

T+ Zinat (6

Ch A soLid hemisheve of waight (W vests inHe Limiting equilibriem,
with b cuxved suvface on a vewgh inclined  plane and its plane
3 " Kq,_—t hovizontal bya axight tp? atbeded o o poink in e

wim  Prove that Hhe coefficient of frckion is fmta?m‘ Ch)
©




B, Ansuax  any one aqueshion

(a) A baxdicde movec n o steaighk Une et an  accelevadion '[:nun;ﬂ
o fized boink in He sbvaight Une ohich 1s equal to (.E_J:)aja,
distance % from tha givan poind. TE Skarke fom vock ot o doiiascs
0. Show thak W& otdillabes batweam Hha Mstonce ¢a) ond tha dis-

bomea — 2 1 e bheviodic time
in-lu._}_

ig 21".'&&3

(2op-1) %
(YA heahuy unifotm floxible stwing' of length 2L hoags ovex a Smolt
Smooth pully Tha stxing 1 initially ot vest ol lemBe lva ond

t-o on the Hwo sldec of He Pul.l'gﬁlf the pully be now mode te
move uhwarde tith o eongtank acclaxation f) thon Shoa that the

:ﬂ;‘i‘lha_ wil  leave Hae b"‘h'\‘.' afbex o time \%Lﬂ (£+,,.|IE;-_§-)‘

Chmsusex any tue questiong 2x9

"¢
with  valocibies w ond W aspackively impinga divectly, then prove
tlhod He condition Hat cach losges Hae Sama Aoy of Wing-

He anexyy s (3+)(muy W)+ (1-e) (muitnly) =0, sheve ‘e’
is the eoefficdent of restitubion , (6)

() T§ tha ~vadial and +vontvewse veloaties of o baxticle be alewg-
ys pveportial to cach olhar, then show that the bath is an 2aui-
angulax spival.

) ) Eind He l'.‘ahbbhm\,h of Vﬂ-hr.ﬂcj and occlevatiopn ofo Muin?

poink vafovezd to o Sad of veckangulax A¥es Vovoluing will wniferm
angulax \fi}pﬁ*y w akoub the ovigin in Hheiv own plane

(3)

(5)

G A parbicle is projecked verbically whuwaxds wiho veloaty ¢

and the vesiztane ad. tha air l’wé"‘*m o Teﬂ:ﬂil'-:hirl"uh gu‘; wheve

s the velocily . Showe that the welocly W, with which the parbicle

Wik wedwen to tha poink of Projechion ic give, iy L=k
|

(v) {ljifﬁbﬂ‘ﬁrjﬁ. I3 h-mrih#

: ]
ine medivim cohosa Tl!i‘-t":u-hf_q‘_ VoXies

ok s Veloudy, #hen sheo that by o proper choica of dyas, the
eojuation of tha Prajeckory cam Le bub n bhe fom yrox= blogeX (o)

@



ﬁ;} An ntect exa tole ot o canstant vate W “‘lﬁ"‘ﬁ the Spoks of a
cont ohool of vodine a, the coxt Moving with o congbant velocihy
9. Find the accelevakion olong and  pevhendi culay to Ha 4..,,?
3)
(@ ¢) A bavkide s projadad  undsy gravily o medium wheze
Tﬂii&'ﬂﬂ_ f-".;unic -[-u K 'lzim..ﬂ-l 'Hu.. wg,hc;_.h‘. Find Hia 'Pnd:k ﬂffkﬂ..
barticle if it b2 projected oith o veloaly ‘u’ ok ‘ah gy o Ha

() A parbiche tnoves withe. congtank acclevadien . Show that the
o avetupe of e velnciby ovex ony dirkonce i¢ 2 Gt Hr s

) , 3 w
ond the Hme avevage veloaty is Utus),; whave g mq:l Ln

the inibial and final Vvelocities

¢h)



