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(1) (5 marks) Consider the curve &(t) = i + ¢*j + t%k for ~1 <t < 1 and denote by T its path,
Compute the line integral over T of the vector field

F = 4% + 20yj.

(2) (7 marks) Consider the following four curves:

&u(t) = sinti + cos4dt j + sintk

apt) = (t+1)i+(E+ 1%+ ¢ +1)°%k

dc(t) =t'i— 125 - %k
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Denote by T'4,T5, T and T'p the corresponding paths. The integrals of the field F' defined above over
T4,T5,Tc and Tp give the following values, listed in ascending order:

-2,

o 2 3

Associate to every curve the value of the corresponding line integral. Justify your answer.
Hint 1: Use the result obtained in the first exercise.
Hint 2: You do not need to compute any integral.

(3) (6 marks) Compute the double integral of the field f = Z£¥ over the region

R:{ziwjelk‘{o<z<2.a<§(i+1)<1}.

Hint: The definition of the domain should suggest you a change of variables mapping R to a rectangle.

(4) (7 marks) Consider the following subsets of R*:

T
U
14
W
X
Y
z

Which of these are:
(i) the path of a curve,
i) the path of a loop,

={Femr’,
{fer?,
={Femr’,
{fe®’,

={few
={re®’

={Fer’,

(i) a two-dimensional (flat) region,

(iv) a graph surface,
(v) the boundary of a domain,

22+ 2% +32=1},
22+ 2% +322 <1},
22+ 2% +322 =1},
2*+ 2% +32° <1, 2=0},
2+ 2% +32° =1,y =0},
2?+ 2% +32=1, y=0},
2?+ 2% +32° > 1},

(vi) the level set of a scalar field defined on R,

(vil) an oriented surface,
(vili) a domain?

In this exercise you do not need to justify your answer.
Hint 1: Note that a given set may belong to more than one class.









