CANKAYA UNIVERSITY

Department of Mathematics

Spampece SecuTions
MATH 255 - Vector Calculus and Linear Algebra

FIRST MIDTERM EXAMINATION

30.10.2017
Question | Grade | Out of

STUDENT NUMBER:
NAME-SURNAME: ! 2
SIGNATURE: 4 25
INSTRUCTOR: 3 25
DURATION: 100 minutes 4 25

Total 100

IMPORTANT NOTES:
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3) ihow all your work. No points will be given to correct answers without reasonable
work. :



Question 1. a) Let R be the region bounded by z = 10 — z* — y? and z = —26. Write
the integral / / f(z,y,z) dV as an iterated integral in cylindrical coordinates.

R
b) Let S be the solid region bounded from below by z% + y% + 22 = 16 and from above

1 . .
by z = 1/§(z2 + y?). Express the integral // f(z,y,z) dV as an iterated integral in
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Question 2. Let the force field
— — - 1 g
F(z,y,2) = (e°cosy + y22 + cos z)i + (2 + 12 — € siny)j + (2zyz + ;)k
be given. Let the curve C be parametrized by

F(t) =< 3,37 t+1>, 0<t<l.

a) By checking the necessary partial derivatives conditions for the force field, show that

—

F is conservative.
b) Find a potential function f(z,y, z) for F(z,y, z).
c) Evaluate [, F'- d7.
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Question 3. a) Evaluate the line integral vty

————ds where C is the part of the
c v/81ly? + 16z2
ellipse 422 + 9y* = 36 in the first quadrant. (Hint: Consider 2z = 6cost, 3y = 6sint)

b) Evaluate the line integral

2dz — z2dy + z’dz, where C is the line segment from
c
(=1,2,-3) to (3,5,9).
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Question 4. If F =< 2zcosz? — 522y%, In®(y + 2) + 623y >, using Green’s theorem,
evaluate j{ F. dr, where C is given in the figure.
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