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M243: Calculus II (Sp 2019)
Quiz 10 (In class)

Instructions. Complete all exercises, showing enough work. You may work in groups, but
be sure to write your own solutions.

True–False If the statement is always true neatly write T on the line. Otherwise, write F.
If true, explain why. If false, give a counter-example.

1. If the parametric curve x = x(t), y = y(t) satisfies ẏ(1) = 0, then it has a
horizontal tangent line when t = 1.

2. If x = x(t) and y = y(t) are twice differentiable, then
d2y

dx2
=

ÿ(t)

ẍ(t)
.

3. The length of the parametrized curve r(t) = �x(t), y(t)� from t = a to t = b is� b

a

�
(ẋ)2 + (ẏ)2 dt.

4. If a point is represented by (x, y) in Cartesian coordinates with x �= 0 and (r, θ)
in polar coordinates, then θ = arctan( y

x
).

5. The polar curves r = 1− sin(2θ) and r = sin(2θ)− 1 have the same graph.

6. The equations r = 2, x2 + y2 = 4, and r(t) = �2 sin(3t), 2 cos(3t)� (0 ≤ t ≤ 2π)
all have the same graph.

7. The parametric equations r1(t) = �t2, t4� and r2(t) = �t3, t6� have the same
graphs.



8. Find polar equations, r = r(θ), for the curves

a.) x+ y = 2

b.) x2 + y2 = 2

9. The curve with polar equation r = sin(θ)/θ is called a cochleoid. Try to sketch
the cochleoid by hand, then graph it using a CAS and compare.



10. Find the area enclosed by the loop of the parametric curve

�
x = t3 − t,

y = t2 + t+ 1



11. Find the area enclosed by the inner loop of the curve r = 1− 3 sin θ.



12. Find the length of the parametric curve segment,





x = 2 + 3t,

y = cosh(3t),

0 ≤ t ≤ 1.



13. In the figure the circle of radius a is stationary, and for every θ, the point P is the
midpoint of the segment QR. The curve traced out by P for 0 < θ < π is called
the longbow curve. Find parametric equations for this curve.


