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Part A (Short Answer Questions)
Answer any eight questions.
Weight 1 each

1. Find whether the vector field defined by X(z,.2;) = (21, T3, 1, 0) where U = R? is complete or not
2. Define an n-plane. Show that n-plane is an n-surface in R™
= 1 orrented by its

3. Describe the spherical image, when n = 2, of the cylinder 2§ + 23 + ...+ 22 |

unit normal vector field

4. Define denvative of a smooth vector field. Let X and Y be smooth vector fields along the parametrized
curve s F— B Prove (X 4+ ¥Y) =X+ Y

5. Define Covariant derivative of a vector field X. Show that if X and Y are smooth vector fields
tangent to S along a parametrized curve ez T —+ S, then (X +¥)Y =X"+Y".

6. Weile a short note on Weingarten map. Explain its geometrical meaning,

7. Define curvature of a plane curve at the point p. Also write a formula for finding corvature.
8. Prowe that any oriented plane curve which has global paramet rization is connested.

9. Define global property. Explain with an example

10. Define parametrized n-surface in R™ ¥ (k > 0). Give an example. Show that a parametrized L-surface 15
simply a tegular parametrized curve.
(B 1=8 wephtage)
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.Plrt B (Short Essay/Problems)
Answer any six questions.
Weight 2 each.

Let f: U — R be a smooth function where [ G g%+ is an open sct and o : I — U be a parametrized
curve. Show that foe is a constant if and only if @ is everywhere orthogonal to the gradient of f

Let 8 C B"™ bea connected n-surface in B™ Show that there exists on § exactly two amt normal
vector fields Ny and Ny,

Show that if @ I — § 15 8 geodesic in an n- ~surface and if 8 = a o h is a reparametsization of
awhere h: T — I then §1sa geodesic in S if and only if' there exists a,b € & with @ > 0 such that
h(t)=at+bvtel.

- For@ € R, let ag : [0, x] ~+ 52 be the parametnized curve in the unit 2.-sphere 52 fiom the north pole

= (0, 0, 1) ta the south pole g = (0, 0,—1), defined by ag(t) = (cosh sint, sind sint, cost).
Show that, for v = (p, 1, 0, 0) € 82, P, (v) = —(q, cos 29, sin 20, 0)

+ Find the global parametrization of the plane curve oriented by -2 W“ where fis the function defined by

the left side of the equation 2 — =1z >0

: Letththef—hrmnn R* — (0} defined by p = — -2 day + -2 dy Lch‘dcmﬂetheclllpsc
g+ rd

g + e 1 onented by its mward normal, evaluate fc"

Let 5 be an oriented n-surface in R* letp & § and lee {ky (p), ka(p), . .. Jhal(p)} b the principat
curvatures of S at p with corresponding arthogonal priwcipal curvature directions {vy, vy, . .. v, |
Prave that the normal curvature k(v) in the direction v € 8, 15 wven by

k{v) = z&.{pj{v )= }:h {pleos”s, w.fwm 8 = coa™ v - w) is the ungle between v and vy

a} Define coordinate vector fields along a smooth map @ : U — B™* \where U open in B
b} Find the coordinate vector fields along the parametrized torus ¢ in B given by
#(6,¢) = ((a +beosd) cos b, (a + bcos ¢) sinf, bsing).
(Ba2=12 weighlape)
Part C (Essay Type Questions) *
Answer any two guestions.
Weight 5 each.

4) Is there any relation between level sets and sraph of a given function defined on 17 © RM1. Explain.
b) Show that the graph of any function f: B™ — B is a level set for some function £ : B K.
<) Obtain level sets and graph of the function f(z,, 2, .. -2 Buay) = 2% 4wl A2l forn=01

- Given S is a compact connected oriented n-surface in R™*! exnibited as a level sat £~ (e) of

a smooth function f : R™ — R with \7 f(p) # 0,Yp € . Is the Gauss map from S to the
unit sphere 5™onta ? Explain,
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