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i) The ellipse X+ _1 revolves round its major axis. Find the surface area of the
2 b2
a

prolate spheroid generated.
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Ans.  [MT-02, Page 254]

(ii) Find the area bounded by curve y?(a—x)=x* and its asymptotes.

ash y*(a—x) = x>Td SEeht T-aeas(t o T o ST T &=kt J1d i)

[MT-02, Page 206]

(1) Find the envelope of the circles whose diameters are double ordinates of the parabola
y® =4ax.

3 3T T ST 1 ot e = e y? = 4ax 3t fEior e 2|

Ans. [MT-02, Page 188]

(ii) Integrate rsin@ over the area of the cardioid r = a(1+ Ccos 0) about the initial line.

T r = a(l+Ccos @) = TR YT & F ITet & T I Sin @ 1 FHTeher i)

Ans. [MT-02, Page 281]
(i) Solve the following differential equation:
T STarehet AHieRtoT ST gt ShifSTe:

(3xy —2ay’ )dx + (x2 - 2axy)dy =0
Ans. [MT-02, Page 351]

(ii)Provethatm 1-n=—"
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fgwifEn [1-n! prnrn
Ans. [MT-02, Page 311]
(i) Write statement and proof of Dirichlet’s Integral.
fefareie Tmmhet @0t ferfaw qem wenfua il
Ans. [MT-02, Page 298]
(i1) Change the order of integration in the following integral:

TTeXV sinr x dxdy
00
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Ans.
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Ans,

Q.7

AnS.

Q.8

and find the value of integral

00

J-sinrx
X

dx

0
= gueRa

TTeXV sinr x dxdy & s afEdT &
00
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[MT-02, Page 287]
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(i) Find the envelop of the ellipse X—2+§=1, whose axis a and b relate as a+b=c.
a
2 2
Seiaar X—2+§=1a€rmaﬁﬁﬁm%ﬁw ada bufa==g, a+b=c
a
ii) Find the asymptotes of the following curve
(ii) y
o ST T T ot 1 g

y*(x—b)=x*+a’
[MT-02, Page 194, 150]

(i) Prove that the maximum value of function Gj is e%.
X

forg Bifere G]Xms&mm Hg

(i1) Write the statement and proof of Euler’s theorem on homogeneous function.

THETT o1 9L ST hi S0 forfiae & 39 firg i)
[MT-02, Page 130, 111]

(i) Trace the following curve

B EEXCReR RIS

ay’ = x(x—a)

(i) Prove that the area between the parabole y* =4axand x* = 4by is %ab.

forg ifSTe o waer@ y? = 4ax & x? = 4by 7e 1 &% %ab 2

[MT-02, Page 170, 217]
(i) Change the order of integration find the value of the following integral.
T TefieRtoT T R SIqEToRt A 1T ShifsTg)

[ ooy

(i) Prove that

e fifore foh
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Where n>1,and neN.
et o
Ans. [MT-02, Page 286, 314]
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Q.9 (i) Transform carterim equation ?JFW =0 into polar coordinates.

X
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I SR 272+%:0 T T FT=0T TS|
Ans. [MT-02, Page 118]
(i) Find the volume in the first octant bounded by the cylinders x*+y*=a’ and
x*+z°=a’.
Sl X2 +y? =a’ qUt X* +2° =a” | R g o AT 2% § i 3 T SR J1T shifeTy]
Ans.  [MT-02, Page 304]
Q.10 (i) Find the intrinsic equation of the asteroid x% - y% = a% ,when s is measured :
(@) from the cusp on the axis of x.
(b) from the vertex.
TS H X2+ y 5 = a % Jo Wi T B Sreifh § AT A A
(@) X-TTWHTH
(b) s &
Ans. [MT-02, Page 234]

ii) Prove thatm |[m+==—--2m where m>

(if) Prove th ; 2‘2/312 h 0
1

ﬁl?&'?ﬁ%ﬁ m+5:%2

St m>0

Ans. [MT-02, Page 312]

Q.11 (i) Find the envelop of family of curve \/X+\/% =1 while
a

(i) a"+b" =c" (ii) ab=c?
EEE S| \/§+\/%=1wm?hqmaﬁﬁﬁ,mﬁ
(i) a"+b" =c" (ii) ab=c?

Ans. [MT-02, Page 197]
(i1) Solve the following Differential Equation
T S1arher ARt BT Bt Shifor:
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Q.13

Ans,
Q.14

ADnS.
Q.15

xdx + ydy = az(wj
X2 +y

Ans.  [MT-02, Page 346]

(i) Prove that (frg Sifsr)

(a) I: e sinbx x"'dx = I_Lsm no

(a +b2)/

n

(a +bzy

(b) I: e ™ cosbx x"*dx = cosné

Where 8 = tan{gj
a

(ii) Trace the following curve :
[BIEEER AR CHEAIS I
x®+y°® =3axy
Ans. [MT-02, Page 316, 169]
(i) Find the whole length of the curve xz(a2 —~ xz): 8a’y’.
7% x2(a% —x?)=8a’y? i wryst erws 7 Ffr)
(i1) Find the whole area of the curve

oy o

o X yi=a 1 Gl &t T shifory)

[MT-02, Page 229, 205]

(i) One corner of a long rectangular paper of width 1 meter is folded so as to reach the
opposite edge of the paper. Find the minimum length of the crease.

Te T STRIATERR TS ol =ITeTs | HiSH 21 $6eh Toh i bl ST HIST T foh I8 SFTST & R o Igdl
ST A 6 THR S AT FHAIE ohl =JH SAwaTTs T B

Ans. [MT-02, Page 136]

(1) Verification the Euler’s theorem for the function

W74 4 V
f(x,y)=" . y
N/ %
wam f(X, y) }/ }/ o fordl ST & T8 T GedTaH shifs|

[MT-02, Page 112]

2152
(i) Prove that for the ellipse —+Z—2 1, p=——, where p is the centre upon the
a P

tangent at (X, y) and p is a radius of curvature at the point (X, y).
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2 2 2152
forg 0 fop el %+§:1 Ffm p=2 b3 et p Tt forg (x,y) Wasa Bean g @ p
foreg (x, y) o wffeft 8 o e R he @ ST T A ot s 2
Ans. [MT-02, Page 92]
(i) Discuss convergence and absolute convergence of the following series:
T3 2roft o Srfereor qe ey STfsreor o for wemor ifs;
1-2X+3x> —4x° +.....
Ans. [MT-02, Page 30]
(ii) Find the perimeter of the cardioid r = a(1+ Ccos 0). Also show that the upper half arc

of the cardioid r =a(l+cos @) is bisected by the line = %n.

FIféstmae r = a(l+cos @) i afra 31 hifsrr v Fefia i for o sud st e 6 = %n
T THfgaTierd g 2
[MT-02, Page 230]
(i) Trace the following curve
e EELIE s CUEISIY
r=a(l+cosd)
Ans. [MT-02, Page 172]
(ii) Find the area of a loop of the curve r =asin36
T I =asin 30 % T AT HT & J1d HiToIg)
Ans. [MT-02, Page 222]
Solve the following differential equations.

T STarher wieRtuT St B ShifSTu)
(i) (1+ xz)ﬂ4r2xy—4x2 =0 5
dx
(i) ﬂ+xsin2y:xacoszy 5
dx
(iii)  xdy — ydx = /x* + y?dx 4Y5

[MT-02, Page 339, 343, 3347]
(i) If ax® +2hxy +by* =1then find the Maximum or Minimum value x* + y.

afe ax® +2hxy +by? =1 &1 dr x* + y? 1 HAfeerdd d =IAdH 7 I1d FU|

(ii) If @R) u=(x? +y?+22)? then show that df sefRfa i
o°u 0°u o4 s o o\
+—+ =n(n+1)x"+y° +2°)?
aXZ 8y2 522 ( )( y )/
[MT-02, Page 139, 106]

(1) Find the Pedal equation of the ellipse l =1+ecos@ (e <1)
r



el IF:1+ecosa (e < 1) ufeer Tefisrtor Jra Aif)
(i) Prove that the radius of curvature of the curve x*y = a(x2 + yz) at the point (—2a, 2a)
is 2a.
firg 0 B X2y = a(x? + y?) 9% % g (- 2a, 2a) s fream 2a
Ans.  [MT-02, Page 73, 91]

Q.21 (i) Solve the following Differential Eugation.
T sTaeher wdieRtuT B SifSTu)

yzdx+(xy+ xz)dy =0
(i) Evaluate the following integral by changing to polar coordinates:

T femTeret ot geftar facwTient o aftarfda st AT 31 shifs)

TLJEHZ X2+ y2dxdy
0

Ans. [MT-02, Page 331, 284]
Q.22 (i) Prove that (fog sifsr foh)
n-1

123 (n-1) (27)z
nintnt™" n! N2
Where n>1 and ne N
Sein>1 aneN
(ii) Trace the following curve:
B ECHERIS
r’ =a’cos 26
Ans. [MT-02, Page 314, 173]
Q.23 (i) Prove that if x=£&cosa—nsina and y=£&sina—ncosa then
o°u o’u d%u o
+ e +
aXZ ayZ 662 aﬂ2
Where a is constant.
frgwufrafe x=&cosa—nsinag T y=Esina—ncosa &
o°u d’u du ou
+ = -
aXZ ayZ 662 87]2
SfeIfeh o Teh SRR AR 2
Ans. [MT-02, Page 120]
(i) Find radius of curvature, centre of curvature and equation of circle of curvature for

the curve y=x°=2x*+x+1 at the point (0,1).

Tk y=x>=2x"+x+1 % fag (0.1) & f3 st firsam, Ishar = T I5hat It B TEfierLoT
T
Ans. [MT-02, Page 97]




Q.24

Q.25

AnS.
Q.27

Ans,
Q.28

AnS.
Q.29

(i) Find the pedal equation for the parabola y® =4a(x+a)
Tae y® =4a(x+a) T sk GeishoT e

Ans. [MT-02, Page 71]

(i) Solve the following differential equation.
e STaehet TRt B hifSTy)

{x cos(lj+ ysin(lﬂy = {ysin[lj— xcos[lﬂxﬂ
X X X X /)| dx

(1) Solve the following Differential equation.
1 TaeRct FHIRTUT T B ShITSTT

dy x+2y-3

X 2x+ y-3
(i) Solve (z= #ifs)

(xzy—2xy2)dx—(x3—3x2y)dy:0
[MT-02, Page 336, 350]
(i) Find the equation of the curve whose intrinsic equation s=ctany while =0 on
x=0 and y=c is given.
39 Tsh ST THIGRIUT JTH hIfSIT, FSTEehT ST FHieRT s = ctany Siefeh =0 W X =0 T y =c faam
TR
(if) Find the area of the cardioids r :a(1+c050) when curve is symmetric about the
initial line.
FrfEeTee = a(l+cos @) & forr g &thet T ShITSTT STeT oI5k STfEeh L@ & Eme THfid 2
[MT-02, Page 236, 220]

(i) Show that the minimum value of function u(x, y)= xy + a3(1+1j is 3a’.
Xy

af¥fa I 5 we u(x, y) = xy+a3(%+%j =1 fifeTg o 3a”
(i) If u= Iog(x3 +y*+7° —3xyz) then prove that
g u= Iog(x3 +y 4728 —3xyz) a1 g shifre for

[MT-02, Page 133, 107]
(1) Find the pedal equation of the curve r = a(1+ oS 0)

ash = a(l+cos @) r ufesh wHiehor F1d HIfvy
(ii) Show that the series x*(log2)" + x*(log3)° +x“(log4)* +.... is convergent if x <1 and
divergentif x>1

efsfa e o 9oft x%(log 2)* + x%(log 3)" + x*(log 4)° +.... s 2 afe x <1 @em x>1
o 2 A



Ans. [MT-02, Page 72,22]
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