S.C.No.—2009304

B. Sc. (Hons.) EXAMINATION, Dec. 2024
(Third Semester)
(Main/Reappear)
MATHEMATICS

BHM-234

Differential Geometry

Time : 3 Hours Maximum Marks : 60

Note : Attempt Five questions in all, selecting one
question each from Section I to Section I'V.
). No. 9 (Section V) is compulsorv. All

questions carry equal marks.

=z | 4 @E IV 9% Y9 @' 4 TH
U4 994 gU, el U YA & I i |
T Hen 9 (@ug V) wffer 7o |
U % HF HWAE © |

#124120H-2009304(UG412)(TR) P.T.0.




1. (a)

(b)

Section 1
Wus |

Find the envelope of the plane
3xt? =3yt +z =1> and show that its edge
of regression is the curve of intersection

of the surfaces. 6

aae 3xt2—3yt+z=1> & RO T
Fifew AR gy fF 3@ sfamm e
gl & wfaeedsd 1 dh ¥ |

Prove that the envelope of the normal
planes drawn through the generators of

the cone gx? + hy? + ¢z =0 is given by :

01/3(b—c)2/3.x2/3 +pl/3 (c__a)2/3
y2/3 +c1/3(a—b)2/3.22/3 ~0.6

%W%% ax2+by2+czz=0
F MR & Wem | d@N T gEe
TAAel w1 ToTeTRT -

a3 (b - 0)2/3 x2/3 4 pl/3 (c—a)2/3.
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2,

(a)

(b)

(a)

Find the equation of the envelope of the
system of surfaces whose equations

involve two parameter. 6

Gl i YUl & STeRY H1 FHIHIO A
SIS foren gl § € T wnfae
g |

Show that for a two parameter family of
surfaces, the envelope touches surface at
characteristic plants. 6

fare fF 90el & 3 W 9far =
ferq, emeror foRivar dief ® wae oA
g |

Section II
wusg 11

Define tangent plane and normal. Find
the equation of the tangent plane and
normal to the surface z = xy at the point
(2, 3, 6). 6
TIRRET WHAA SR WER s R
IS | fag (2,3, 6) W we Zz=xy &
TRRE wae ok W w we
@ HifS |
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(b)

(a)

(b)

Find the envelope of the line Zs

where parameter *a” and 6" are connected

by the relation ab=c". 6

.« X ¥ o .

@l _+E:1 H1 S0 FId FSe, 7
a

THIR ‘a” 3R b 999 agb=c"
T ®

i

.
(o
(n

What are second order magnitudes ? Give

the geometrical interpretation of the

=l

second order magnitude.

fegdig =9 oRmw =1 § 7 f5aig =9

gfeqor =1 SiHaE 3l snag |

Calculate the fundamental magnitude for
the coincoid X=wucosv, y=usinv,
z=f(v). 6

I x=wucosv, y=usSiny, == f(v) =

fau ga 9ftemo &1 oA SIS |
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S.

(a)

(b)

(a)

Section 111
“us 111

Define line of curvature. Find lines of
curvature in terms of principal curvature
and write differential equation of line of

curvature. 6

TEa @ W uifia s | ge
gl & Hed ¥ T W@ w@ HiNT
Sk TEa @ F R g fatea |
Find the equation giving the principal
curvatures K, and K,. 6
e T K, it K, 37 e FHIE
A <hifeg |

Define Conjugate directions. State and
prove conditions for two directions at P

to be conjugate. 6

g fegmedl ® gRewfoa s | P
A fagmell & wgw e @i fefml SR
3 fag wifag |
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(b) Find the cquation of Dupin’s indicatrix

and show that it is a conic section. 6

gft & gush 1 GHIR T HISY 3R
feamu fF 98 @ v @S ¥
Section IV

Qug 1V

7. (a) Define Geodesics and find the differential

equation of Geodesics. 6

Sarefaea =1 wiwfoa wifse ik
aefar &1 iR e 9@ i |

(b) Show that the curves u + v = constant

are geodesics on a surface with metric
(1+u2)du2—2uvdudv+(l+v2)dv2, 6
[ F o u+v= fogs @fts

(1+§42)a'z.:2—2uva’ua’v-i—(1+v2)a'v2 E Il
e W ogidE
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8. (a) Discuss nature of Geodesics on the right

(b)

9. (a)

(b)

helicoid x =ucosv, y=usinv, z=av.
6

@ BfAHITS  x=wucosv, y=usinv,
z=qv W ffd w wHl W ==
HIfT |

Find the Geodesic curvature of the
parametric curve v = c. 6
Yfifess aF v =c &I G Thdl AW
HIfSY |

Section V

Qg vV

Calculate E, F, G H for the paraboloid
xX=u, y=v, z=v>. 2

WEEse x=u, y=v, z=v> & faC E,
F, G H &t 7om wifse |

Define Metric. 2
el IR HifeT |
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(¢)  What is the formula for mean curvature ?

2
W ghdl Bl YA o § 2
(d) What is vector curvature ? 2
R Tl F ® ?
,¢)  Define polar developable. 2
gy foera @ @ TR T |
/(f) Write Bonnet’s formula. 2
ae w1 gA fafEw |
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