
MATH 115: QUIZ 2

Your name: .

Total number of points: 60
Total time: 50 min

1. Trigonometric functions

Exercise 1.1. (5 points) Draw graph of y = 3 sin(2x+ π) + 1. (Make sure you label x, y-intercepts.)
What is the period? What is the amplitude?

Exercise 1.2. (10 points) Suppose that f(x) is a sinusoidal function with period 4π and amplitude
2. If f(0) = f(π) = 3, write down all possible cases for f(x) explicitly.

2. Power vs. Exponential

Exercise 2.1. (5 points) How many x satisfying 2x = x2 are there? (Hint: Draw rough graphs of
y = 2x and y = x2; remember to compare “speed” of functions.)
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3. Arc sine and Arc tangent

Exercise 3.1. (5 points) Write down the precise domain and the range of arcsine function. Draw the
graph of y = arcsin(x).

Exercise 3.2. (5 points) Write down the precise domain and the range of arctangent function. Draw
the graph of y = arctan(x).

Exercise 3.3. (5 points) Find all real numbers x such that tan(2x) = 1.

Exercise 3.4. (5 points: 1 point each) Compute the following:

(1) arcsin(−1);
(2) arcsin(1/2);
(3) arctan(−1);

(4) arctan(1/
√

3);
(5) arcsin(−1/2).
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4. Limits and continuity

Exercise 4.1. (5 points) Evaluate

lim
x→1

x5 − 1

x− 1
.

Exercise 4.2. (5 points) Assuming the fact that limx→0 sin(x)/x = 1, evaluate

lim
y→1

1− cos((y − 1))

y2 − 2y + 1
.

(Hint: Use 2 sin2(x) = 1− cos(2x).)

Exercise 4.3. (5 points) Consider the function f : [0,∞)→ R defined by

f(x) =

{
sin(x) for 0 ≤ x ≤ π/2
ax for x > π/2

for some constant a ∈ R. Given f is continuous, compute a.

Exercise 4.4. (5 points) Compute

lim
x→∞

2016x5 + x3 + 1

(πx)5 + e100 + 100
.

Make sure you include all the steps in detail.
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