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i Semester M.Sc, Degree Examination, December 2016
' (CBCS) |
MATHEMATICS
M 301T : Differential Geometry

Time : 3 Hours Max. Maiks : 70

Instructions; 1) Answerany five qusstions.
2] Al questions carry equal marks,

1. &) Define directional derivative of & differentiable function by a tangent vector,
H Vi = (v, Vi, va) s & 'tangent veiitor to B3 at'p and f s a real valued
differentiable function on E9 then show that the directional denvative

L o "
Vi [ﬂ‘%"’riipl Use it to prove U, [f] ) lor a natural frama figld

B) #V=x U, = y?Us, f= 5% + 25 and g = xy the pute VIl Vigland Vifg). 7
2. a) Define reparametrisation of a curve, very regular curve has a nit
speed reparamatrsation, 6
b} Reparametrise the ourve o (1) =@a&ﬁm. bt} by its arc langth, where
b=0. 5

€) Evaluate the 1-4form ¢ = x? dx — Wz on the vector field =xUs+yll+2U, 3

3. a} i 4 and y are any two 1-forms on E3 then prove that

aldanrd={ad g -dady). 6
b} It f is a unit speed curve with constant curvature k> 0 and torsion zero theh
prove thal B is part of a circle of radius a
4 3
¢} Show that the curve Bls) =[gm3-?—sfnﬂ.-§masJ Is a gircle. 4

4 @) LetVi=(1,-1,2), P=(1,3 <1} and W=x2U; + yUy. Then compute vow. 4

b} Obtain the connection forms for a cylindrical frame figld, 5
¢} Prove thata translation, a rotation and an erthogonal transtormation are
ISomEatnes. 5
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5. a) Define a proper patch, If fis a real valued differentiable function on E% then
prove that the map X : DeE2 B3 X(u, v)= (U, v, f{u, v)) w(u, V) = Disa

- proper patch.

by Is eylinder in E2, a surface 7 Justify.
c) IFM @ gix, v, 2)= C is a surface In E? then show that the gradient vector

fieldvg =% %ﬁ U, is-anon vanishing narmal vector field on E2,

6. a) Obtain parametrisation of the following :

I) A eylinder in E

i) Entire surtace obitained by revolving the curve C : y = cosh x around

X — ais.
by With usual notafions prove

) d{F*e)=F"(dz), forany 1 —form 2

HY X" (8) = (X, Jdu+glX, )dv forany 1 -f@

i X (00) = Z (06~ (4(x.) o

7. a) Define shiape operator of a surface

b} With usual notations prove

&) If V and W are linearly independent tangent vectors at a point P of M« E2

then prove that
i} SV % SIW) = KIP) V x W,

@

Show that it is a linear operator.

_—
JH=EIH1 +k2}-

) SVxW+VxSW=2H/P) V=W

8 a) Compute the Gaussian, the mean curvatures and hence the principal
curvatures ky, ks for the surface X(u, v) = (u cosy, usinv, bv), b = 0.

b) Let « be a regular curve [n a surface M |n £+ and let U be a unit normal
vector field rastricted 10 o« . Then prove thal the curve « |s principal If and

only it Ut and o' are collinear at each point.

c) Determiné the gecdasics in
i) aplans

ii) asphere

]
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