INDIAN INSTITUTE OF SCIENCE EDUCATION AND
RESEARCH MOHALI
MIDTERM 1
MTH 201- CURVES AND SURFACES

Date: 11/9/2019
Time: 1 Hour

Important Instructions.

(1) Answer all questions. Total points=20.

(2) Mention clearly all the results you are using to answer any particular ques-
tion.

(3) Use blue or black ink pen only to write you answers.

(4) Draw figures if needed to answer any question.

(5) Students are suggested not to cross or erase any answer which may be po-
tentially wrong. There are partial credits for most of the questions. Writing
some rough ideas is better than writing nothing.

Questions:

(1) Supposea > 0, b > 0 are constants. Consider the curve a(t) = (acost.asint, bt).
It is a helix lying on the cylinder z* + 3% = a®.
(¢) Find o' (t), ‘;—: and 5':
() With respect to the base point ¢ = 0 find the arc length function for a.
Find the corresponding arc length parametrization.
(i¢¢) Write down the definition of curvature of a parametrized curve. Com-
pute the curvature of the above curve at an arbitrary point. (3 + 2 + 5)

(2) (i) Write down the definition of a surface.
(ii) Consider the set of points in R® satisfying y = z°. Draw a rough sketch
of it. Show that it is surface. (2 + 5)

(3) Consider the curve o : [-1,1] — R? given by a(t) = (¢,t°,t%). Show that
the whole curve cannot be on a single plane. (3)
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