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QUIZ 25

1. (5 pt) Sketch the graph of the following parametric curves (and indicate the direction as t
increases).

a) (5 pt) x = a cos(t), y = b sin(t), 0 ≤ t ≤ π.
b) (5 pt) y = a cos(2t), x = b sin(2t), 0 ≤ t ≤ π.
c) (5 pt) y = 1− sin2(t), x = | cos(t)|, 0 ≤ t ≤ π.

2. (5 pt) Consider again the parametric curve x = a cos(t), y = b sin(t), 0 ≤ t ≤ π.

a) (5 pt) Find dx.
b) (5 pt) Recall that the area under a curve is given by

∫
f(x) dx =

∫
y dx with appropriate

limits. Apply this to find the area under the parametric curve above (0 ≤ t ≤ π). Did you
get the right sign? Why or why not?

c) (5 pt) Use the above (or explain how you would use the previous) to find the area enclosed

by the ellipse x2

a2
+ y2

b2
= 1.



Formulae

(1) sin(2x) = 2 sin(x) cos(x)
(2) cos(2x) = cos2(x)− sin2(x)
(3) cos2(x) = 1

2
+ 1

2
cos(2x)

(4) sin2(x) = 1
2
− 1

2
cos(2x)

(5) sin(A) cos(B) = 1
2
[sin(A−B) + sin(A+B)]

(6) sin(A) sin(B) = 1
2
[cos(A−B)− cos(A+B)]

(7) cos(A) cos(B) = 1
2
[cos(A−B) + cos(A+B)]

(8) ex =
∑∞

n=0
xn

n!

(9) sin(x) =
∑∞

n=0(−1)n x2n+1

(2n+1)!

(10) cos(x) =
∑∞

n=0(−1)n x2n

(2n)!

(11) |EM | ≤ K(b−a)3
24n2

(12) |ET | ≤ K(b−a)3
12n2

(13) |ES| ≤ K(b−a)5
180n4

(14) L =
∫ b
a

√
1 + ( dy

dx
)2dx =

∫ b
a

√
(dx
dt

)2 + (dy
dt

)2dt =
∫ b
a

√
r2 + (dr

dθ
)2dθ

(15) S =
∫ b
a

2π(x or y)ds

(16)
∫∞
n+1

f(x)dx ≤ Rn ≤
∫∞
n
f(x)dx

(17) x = 1
A

∫ b
a
x(f(x)− g(x))dx

(18) y = 1
2A

∫ b
a
[(f(x))2 − (g(x))2]dx

(19) A =
∫ b
a

1
2
r2dθ

(20)
∫

sec(x)dx = ln | sec(x) + tan(x)|+ c
(21)

∫
sec3(x)dx = 1

2
sec(x) tan(x) + 1

2
ln | sec(x) + tan(x)|+ c


