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Standard notation as in the prescribed text is followed.
Part A '

- Answer all questions. Each question carries weightage 1.

. Sketch the level sets 7' (c) at the heights indicated

f(xl,:,,z,)ﬁzf E s —xg ;¢=-1,0.
Find and sketch the gradient field of the function £ (x1, %)= (%} —23) /4.

. Show by example that the set of vectors tangent at a poinﬁ p of a level set might be all of R:”-

Show that the set S of all unit vectors at all points of g2 forms a 3-surface in 4.

Show that if S is a connected n-surface in R"*! and g:S — R is continuous and takes on only

finitely many values, then g is constant.
Describe the spherical image of the paraboloid —x; + xg - xg =0 (Choose your orientation).
Show thatif o : T - R"*1 is a parametrized curve with constant speed, then & (¢) L & (¢) for all ¢ I.

. Let S be an n-surface in R**! leta:I>S bea parametnzed curve. Let X be a vector field
~ tangent to S along o}.Verify that
FXY=fX+fX

for all smooth functions falong o. -
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