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1. Consider the parametric curve f =

(
2t

1 + t2
,

1− t2

1 + t2

)
: R→ R2.

(a) Prove that it is contained in the unit circle.

(b) Prove that it is not equal to the unit circle. (Hint: find a point in the circle that cannot be
reached by f for any value t. It may help to give some values to t and see what happens.)

2. Write down two parametrizations of the upper half of the unit circle: one with trigonometric
functions and one without them. (Hint: at this point you know now several parametrizations of
this curve, try to modify two of them.)

3. Write down the formula for the length of a parametric curve in 3-dimensional space.

4. Calculate the length of the curve y = x3/2 between x = 2 and x = 4.

5. (*) A wire is lying on the plane, and its shape follows the curve (t, t2), t = [2, 5]. Its mass density

function is f(x, y) =
y − x
x− 1

. Calculate the total mass of the wire.

6. Let (x(t), y(t)), t = [0, 1] be a parametric curve and f a function of two variables. Prove that the
integral of f along the curve is the same if we go through the curve at double speed. Prove the
same if we go backwards.

7. Calculate

∫ a

0

∫ b

0

∫ c

0

cos2 x · cos2 y · cos2 z dz dy dx. (Hint: cos 2a = cos2 a− sin2 a)

8. (*) Calculate the integral of the function f(x, y) = x2 sin y − 2 on the rectangle [a, b]× [c, d].

9. Calculate the area of the region inside the ellipse x2 + 4y2 = 1.

10. Draw a picture of the annulus 1 ≤ x2 + y2 ≤ 4 and express it in polar coordinates. Write two
integrals, one in x, y and another one in r, θ that would calculate its area.


