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M.Sc. 11" SEMESTER EXAMINATION, 2019
MATHEMATICS
Paper — V'
Differential Geometry - 11
Time: Three Hours
Maximum Marks: 80

PART - A (5vs — 3j) [Marks: 20]
Answer all questions (50 words each).

All questions carry equal marks.

W goT 3391 & gde eI &7 SV 50 Ik W Sifed 7 &/
v geI P b THT 8/
PART - B (gvs — §) [Marks: 40]

Answer five questions (250 words each),
selecting one from each unit. All questions carry equal marks.
URF §HIE W YH—VF J97 gId §Y, ol Gid J97 BIory |
g 97 BT TV 250 ] W EE T &/
T g & 3H GHT 8/
PART - C (&vs — %) [Marks: 20]

Answer any two questions (300 words each).

All questions carry equal marks.

PIg g g7 PITV | b Jo7 &7 TV 300 I & fEF 7 &1/
vt ot b b THT &/
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PART-A / Gvs —

Q.1 Solve all questions -
T U BT —
(1) Define curvature and torsion.

bl Td TRIS bl IRITIT HITT|

(i1) Write Frenet—Serret formulas.

hic—dNe BiHel TRy |
(ii1)) Define Osculating circle.

SRR Hehel DI TRATT BT |

(iv) Define envelope of a system of surface.
AAT DT YUl & Uaaiid &I gR¥INT HIY |
(v) Show that the line given by-
x =3tz + 2t(1 - 3t%), y = -2tz + 2 (3 + 4t%)
generates a skew surface.
yeRid BT fb &1 T8 Y-
x =3t%z + 2t(1 - 3t%), y= -2tz + > (3 + 4t%)
AR TS Bl I IRl 2 |

(vi) Define Line of Striction of a skew surface.

foRe Adg @ a1g4 9ifp Reae™ &1 gRId HIfvTy |

(vil) Define lines of curvature and write differential equation of lines of curvature.

TehdT GTRA BT IRITRT BIFTT MR ahal W3 & JddheTT THIHRIT BT Ry |
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Q.2

Q.3

Q4

(viii) Write the determinant form of principal curvatures and principal radii of curvature.

ST gehall AR TYE gl o1 o1 Rig wu folay |
(ix) Define lines of curvature on a developable surface.

SIS TS BT Iehll @RI BT gRATAT BT |
(x) Define curvilinear coordinates.

IehdT feend BT IRINT BT |

PART-B / ©§vs — ¢

UNIT -1/ &1 -1

Find the radii of curvature and torsion at a point of the curve-

x+y’=a%, x*-y’=az

b x>+ y’=a’, x>-y’=az® US 95 WR ahal Td HRIs &l BFear sa ST |

OR / 3=dq1

Find the plane that has three point contact at the origin with the curve-

x=t-1,y=0-1,z=1t>1

b x=t+1, y=2£-1, z=0-1% 9 9 o5 R B 9908 R arel FAaa a1 9
BITTY |
UNIT - 11/ s&15 — 11

Find the equation of the osculating sphere at the point (1, 2, 3) on the curve

x=2t+1, y=3t2+2, z=46+ 3.

9B x=2t+ 1, y=32+2, z=48+3d 0 (1, 2, 3) W ARGATST THRR BT FHHI]

EISECAINI
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Q.5

Q.6

Q.7

Q.8

Q.9

OR /3qar

Find the envelope of the plane-

X y z

atu  b+u c+u ’

where u is the parameter.

A — 4+ —— + — = 13 oY Gy ST B, STEf u Vb e § |

a+u b+u c+u

UNIT -1l / g&1s — I

Find the curvature of the normal section of the helicoid x = u cos6, y = u sin, z =f(u)+c6.
TAIDIZS X = u cosO, y =usind, z=f(u)+cO & Mg aRTWT B ashar AT B |
OR / 3qar

If p, p’ are the radii of curvature of any two perpendicular normal sections at a point of

a surface, prove that (p-rho)

1 1
-+ — = constant
p p

5l U= @& e fag W 52l Q1 oraaq sificia uR=esl & amar B afe pwd p 2,
dar g I —

1

+p,:ﬁ@m'$

o |-

UNIT -1V / s&15 — IV

Find the principal sections and the principal curvatures of the surface-

x=a(u+v), y=b(u-v), z=uv.

U x=a(u+V), y=b(u-v), z=uv®d & yR=T (g = Ihcly AT DI |
OR /3dda1

Find the values of-

(1)  First curvature

(i1)) Gaussian curvature at any point of the right helicoid r = (u cosv, u sinv, av).

[T TAIDIgS 1= (u cosv, u sinv, av) & Bl fIg w=—

(1) YIH Tgehdl

(i) TTSRIEE amdr STd B |
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UNIT-V/ 335 =V

Q.10 Prove that the necessary and sufficient conditions that parametric curves be lines of
curvature are-
F=0andM=0,EN-GL#0
Rig PITY B Uraiferes ash & aghal X@TQ 941 & oy 3rawae R ggie o =1 58—
F=0andM=0,EN-GL#0

OR /3qda1
Q.11 Prove that the for the helicoid-
x=ucosf, y=usinf, z=cH

u2+c?

(p-tho) p; = —p, = , where u? = x2 + y? and that the lines of curvature are given
by-

do = + =2

— VuZ+c?

u2+c?

g PIfSg fvl eelldisS x =ucosB, y=usinG, z=c® & foy p; = —p, = :

C

el u? = x? + y? vq amar v@ e grfi-

du
Vu2+c?

PART-C / gUs — 9|

do =+

Q.12 Prove that the Osculating plane at (X1, y1, z1) on the curve of intersection of the cylinders
x>+ z2=a?% y*+ z2>= b’ is given by-
xx3—zz3-a* _ yyi-zz3-b*

a2 b2

g HINY 6 9o x2+ 2= %, y>+ 22 =b?> & vfesed a6 R Red (g (x1, y1, 21) R

o . xx3-zz5—a* 3_zz3-p*
SR @ i = PR g e T

b2
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Q.13 A tangent plane to the ellipsoid-

%2 2
Sthts=1
a bz = 2

meets the axes in A, B, C. Show that the envelope of the sphere OABC is-
2 2 2 2
(ax)3 + (by)s + (cz)3 = (x® + y? + z2)3
Qﬂ?éﬁgﬂﬂj—i+i—z+i—z= 1 &1 el WA, 3 &1 A, B, C R fiear 31 g #ifoie &
el OABC &1 Tgaity =1 grm—
2 2 2 2
(ax)3 + (by)s + (cz)3 = (x® + y? + z2)3
Q.14 Show that the edge of regression of the developable that passes through the parabolas

x =0, z2 = 4ay ;x = a,y? = 4azis given by-

3x y z

y zZ - 3(a—x)

g BINY 6 WRaer x = 0, 22 = 4ay; X = a,y? = 4az 9§ o dlel ST Bl Tl
3 R grfi—

3x y z

y z 3 (a—x)

Q.15 Prove that the cone Kxy = Z {\/(XZ +22) +/(y2 + Zz)} passes through a line of

curvature of the paraboloid xy = az.
g @Iy & WaaaS] xy = az & Ihal &1 A G| nyZZ{\/(X2+Z2)+
(y2 + ZZ)} TR & |
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Q.16 Show that the points of intersection of the surface x™ + y™ +z™ = a™ and the line

x =y = z are umbilics and that the radius of curvature at an umbilic is given by-

(m-2)

—(3)

m

p=

g I go x™ + y™ 4+ 2™ = a™ R W x=y =2z S Ul fog gufad 2 wd

(m

_2)
e BT dehel Broar p =ﬁ(3) 2m g1 &1 STl § |
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