
Final Exam Review – MTH 305 (Spring 2017)

(I) Integration
1. Find the antiderivatives of f(x) = |4x− 1|.

2. Find the antiderivative of f(x) = x+ 1
x2 that takes the value 1/2 at x = 1 and 3/2 at x = −1.

3. In the following exercises, find the domain of the integrand, then evaluate the indefinite integral.

(i)

∫ (
ex − 1

3
√
x

)
dx

(ii)

∫ (
−x2/3 + x

)( 1

x
− 3

)
dx

4. In the following exercises, evaluate the definite integral.

(i)

∫ 1

−1
|2x+ 1| dx

(ii)

∫ 2

1

2x2 + 9x+ 8

x5
dx

5. A ball is dropped with a downward initial velocity from a roof 30 feet high. The ball hits the
ground after 1 second. What is the initial velocity of the ball? What is the velocity of the ball at
impact?

6. In the following exercises, evaluate the given integral. Use differentiation to justify your answers.

(i)

∫
x(x2 + 3)

√
x2 + 3 dx

(ii)

∫
sin(x) sin(cos(x)) dx

(iii)

∫ 1

0

x3√
(x4 + 1)3

dx

7. Others: See HW6 Q1, HW6 Q6

(II) Differentiation

1. In the following exercises, compute the derivative of the given function.

(i) f(x) =

√
x+ 2√
x− 2

(ii) g(x) = (4− x2)(2x+ 7)

(iii) h(x) =
3

√
x2 − x
x2

2. Compute the value of (f ◦ g)′(t) at t = 2 if f(y) = y−2
y and g(t) = t4 − t2.

3. Find the equation of the tangent line to the graph of f(x) =

(
3x

x+ 4

)3

at the point (−1,−1).

4. The velocity of an ice skater moving along a horizontal line is v(t) = 2(t− 3)2 − 2 feet per second,
where t is the time in seconds.

(i) Plot the velocity of the skater for t between 0 and 8 seconds, and determine his initial speed.
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(ii) Determine the acceleration of the skater as a function of time, and calculate his initial accel-
eration.

(iii) When does the skater reverse his motion? Based on these results, describe the skater’s motion.

(iv) At what moment is the skater’s velocity minimal, and what is the velocity then?

5. The figure below shows the graph of three functions. One is the position function of a car, one is
the velocity of the car, and one is the acceleration. Identify each curve and explain your choices.

6. Others: see Week 10 Worksheet Q3 Q5 and Quiz 4 Q3

(III) Functions

1. Determine if the given equation describes y as a function of x.

(i) y = −7 (ii) x = 7y2 + 5 (iii) y2 = 2x2 − 1 (iv) y =
√
x− 12 (v) 7y3 + 2x = −12

(vi) y =

{
x+ 2 if x < 0,
1− x if x > 0.

2. Determine the assignment rule and the domain of the specified composite functions.
(i) f ◦ g if f(x) = x− 3 and g(x) =

√
x.

(ii) f ◦ g and g ◦ f if f(x) =

{
2x+ 3 if x < 0,
x2 + 3 if x ≥ 0

and g(x) =
x+ 1

x+ 2
.

3. Evaluate the limit, if it exists

(i) lim
x→−3

√
x2 + 16− 5

x+ 3

(ii) lim
x→3

x2 + 4x− 21

x− 3

4. Find the values of A and B so that the following function is continuous for all values of x

f(x) =

 Ax−B if x ≤ −1
2x2 + 3Ax+B if −1 < x ≤ 1
4 if x > 1

5. Others: Midterm Exam review Q13 Q15, Week 8 Worksheet Q1 Q2
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(IV) Sequences/Series

1. Determine direct and recursive formulas for the given sequences below. Give the value of the
sequence’s first term.

(i) An arithmetic sequence {xn}n≥1 with x3 = 2 and a common difference of
1

4
.

(ii) An geometric sequence {xn}n≥1 with x5 = 64 and x2 = 512.

2. For each of the following, determine whether or not they converge. If they converge, what is the
limit? Provide some algebraic justification.

(i)
{

sin
(nπ

2

)}
n∈N

(ii)
{√

n2 + 4− n
}
n∈N

(iii)

{
−2 +

(−1)n

n

}
n∈N

3. Decide whether the geometric series converge or diverge. Justify your answer. If the series converges,
compute its sum.

(i) 5− 5 + 5− 5 + 5− 5 · · ·+

(ii)

∞∑
n=1

4

7n−1

4. Compute the sum without using a calculator.
(i) S = 2 + 8 + 14 + · · ·+ 638

(ii) S = 6561− 2187 + 729 + · · · − 3

5. Others: Exam 1 review Q5 Q6, Midterm Exam Q11
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