UNIVERSITY OF TORONTO
DEPARTMENT OF MATHEMATICS
MAT 235 Y - CALCULUS FOR PHYSICAL AND LIFE SCIENCE II
TEST #3. MARCH 4, 2003

INSTRUCTIONS: Write your name and your student number on the front page of each of your examination
booklets. Show all your work in all questions. Use both sides of the papers, if necessary. Do not tear out any
pages. Do not use pencils. Only pen written answers will be considered for remarking. No calculators or any
other aids are permitted. This test is worth 20% of your course grade. Duration: 1 hour and 50 minutes.

1.

7. (15 marks) Evaluate the triple integral H

Consider the vector field F(x.y,z)=(y-2xz)i+xj+(1-x")k.
a) (5 marks) Find a function / suchthat F=V [ .

b) (5 marks) Use this potential function / to evaluate the line integral L_ F -dr ,where C is the curve

given by the parametrization r(¢)=(2+¢)i+22j+(1-1" )k, 0< ¢<1.

. (15 marks) Evaluate the line integral L_ (x+xy—6z)ds, where C is the curve given by the parametric

equations x=21¢, y=1>, ==¢*/3, |[2 <152,

. (15 marks) Evaluate the triple integral H I x*+y* 422 dV ,where E is the solid bounded below by the
E

conic surface 3z%=x*+y* >0, and bounded above by the spherical surface x>+ y*+-2=5

. (15 marks) Calculate the area of the part of the surface 9z>=2(x—y )’ that lies above the triangle with

vertices (0,0), (3,0) and (3,3).

. (15 marks) Evaluate the double integral ” (2x-y)? eV dA , where Q is the parallelogram bounded by
Q

the straight lines 2x+y=0,2x-y=0,2x+y=1 and 2x-y=2.

. (15 marks) Evaluate the line integral J'{. (y'e” —_v,/;)dxﬂ 2ye” +6x\/}_')a’y, where the curve C is the

circle x>+ (y—1)*=1 with the positive orientation.

Hint: Apply Green’s Theorem and use polar coordinates to evaluate the double integral.
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