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FINAL EXAM

1. (32 pt) Evaluate the following integrals.

a)

∫
dx√
x2 − 1

b)

∫
e2x cos(3x) dx c)

∫ 1

0

x tan−1(x) dx

d)

∫ ∞
0

1√
x(x+ 4)

dx

2. (24 pt) Determine if the following series converge or diverge.

a)

∞∑
n=1

tan−1(n)

n
b)

∞∑
n=2

(2n)!

n!nn
c)

∞∑
n=1

√
n2 + 1

3
√
n8 + 6n3 + 1

3. (15 pt) Consider the region bounded by the parabola y = 2x− x2 and the line y = x.

a) Find the area of this region.
b) Find the x−coordinate of the centroid of this region.
c) Find the y−coordinate of the centroid of this region.
d) Find the volume obtained when this region is revolved about the x−axis.
e) Find the volume obtained when this region is revolved about the y−axis.

4. (8 pt) Consider the parametric equations x = ln |t2 − 1| and y = ln |t2 − 4|.
a) Compute dx

dt and dy
dt and find where x and y are increasing and decreasing.

b) Sketch this curve.

5. (8 pt) Consider the polar curve r = eθ, 0 ≤ θ ≤ π.

a) Find the length of this curve.
b) Calculate the area enclosed by this curve.

6. (6 pt) For this problem, we consider an aquarium with depth h and rectangular base of sides lengths a, b > 0.
The aquarium is filled to the top with a liquid of density ρ.

a) Find the total force due to hydrostatic pressue on the tank (this includes all four sides and the bottom).
b) Find the work done in pumping all of the liquid out of the tank.

7. (9 pt) Consider the function f(x) = ln(1− x3).

a) Find the Maclaurin series for this function.
b) Use this series to find ln(9

8 ).

c) Hw many terms are need so that the error of the approximation s ≈ sn has error less or equal to 1
1000 .

8. (4 pt) Find the center, radius, and interval of convergence of the power series

∞∑
n=1

(2x− 6)n

3n
.

9. (4 pt) Evaluate
∫ 1

0
sin(x2) dx with error no more than 1

100 .



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 + ( dydx )2dx =

∫ b
a

√
(dxdt )2 + (dydt )2dt =

∫ b
a

√
r2 + ( drdθ )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
2r

2dθ

(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


