
Topics: Precalculus Review

Any errors you can find in the solutions can be reported here and are greatly appreciated!
https://forms.gle/rGXwBeet5a3c3kF6A

1. Make a rough sketch of the following functions.

(a) f(x) = x2 + 5

(b) g(t) = −t2 + 3t− 2.

(c) y = sin(x)

(d) h(s) = cos(s)

(e) f(x) = tan(x).

(f) h(u) =
1

u
− 3.

(g) y =
√
t− 3.

Solution. For (a), plot f(x) = x2, then shift the graph vertically by 5 units. Similarly, for (f), shift the graph of
h(u) = 1

u downwards by 3 units. For (b), complete the square first.

g(t) = −(t2 − 3t)− 2

= −(t2 − 3t+
9

4
)− 9

4
− 2

= −(t− 3

2
)2 − 17

4
.

Now we can see how to plot g(t). We plot f(t) = −t2, then shift rightwards by 3
2 units, then vertically down by 17

4

units. For (g), shift the graph of y(t) =
√
t rightwards by 3 units.

You will want to how to compute trig functions evaluated at 0, ±1, and multiples of π
3 and π

6 . Be able to graph
them. Remember that sin(x) is an odd function and cos(x) is an even function, and so on.
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2. Find an equation of the line.

(a) The line with slope of 5 and y-intercept of −2.

Solution. We’ll use the general equation of a line f(x) = mx+ f(0). Here m stands for the line’s slope and
f(0) is the line’s y-intercept. So plugging in the given information, we find immediately that the answer is

f(x) = 5x− 2.

The equivalent formula y = mx+ b is probably more familiar, but this formula emphasizes function notation,
which will be used heavily in calculus.

(b) The line through the points (2, 4) and (1,−3).

Solution. Let’s use point-slope form

f(x) = m(x− x0) + f(x0),

the equation of the line with slope m and passing through a point (x, f(x0)). The slope is m = −3−4
1−2 = 7, and

the line passes through the point (2, 4). So we have

f(x) = 7(x− 2) + 4

⇒ f(x) = 7x− 10.

(c) The line through the points (3, 8) and (3,−4).

Solution. This is the vertical line x = 3.

(d) The line through the points (a, f(a)) and (b, f(b)).

Solution. Point-slope equation again. The slope is

m =
f(b)− f(a)

b− a
,

assuming a 6= b so we’re not dividing by zero, and the line passes through (a, f(a)). So

f(x) =

(
f(b)− f(a)

b− a

)
(x− a) + f(a).

Becoming more comfortable with working with general constant variables instead of concrete numbers will be
an important skill in this class. Make sure this answer makes sense to you!

3. Complete the square. 2x2 + 12x+ 3 =

Solution. Pull out the 2 first as shown. We end up with a coefficient 6 inside the parentheses. Divide that by
two and square; we have (6/2)2 = 9. Add in the 9 and subtract it out. We end up with something that can be
factored as a perfect square.

2x2 + 12x+ 3 = 2(x2 + 6x) + 3

= 2(x2 + 6x+ 9− 9) + 3

= 2((x+ 3)2 − 9) + 3

= 2(x+ 3)2 − 15.
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4. Use a trig identity to compute the value. If you know the value without using an identity, check that your answer
is correct by using an identity. The point of this problem is to get practice using trig identities!

(a) Compute sin2(5) + cos2(5). Which identity did you use?

Solution. sin2(t) + cos2(t) = 1 for any input t.

(b) Compute cos(π/3) using the fact that sin(π/6) = 1/2 and cos(π/6) =
√

3/2. Which identity did you use?

Solution. Using cos(2θ) = cos2(θ)− sin2(θ) with input θ = π
6 , we have

cos(π/3) = cos(π/6)2 − sin(π/6)2

= (
√

3/2)2 − (1/2)2

=
3

4
− 1

4

=
1

2
.

(c) Compute cos2(π/4) using the fact that cos(π/2) = 0. Which identity did you use?

Solution. Similar to previous, using cos2(x) = 1+cos(2x)
2 . The answer is 1

2 , as you know.

(d) Compute sin(π/3) using the fact that sin(π/6) = 1/2 and cos(π/6) =
√

3/2. Which identity did you use?

Solution. Similar, use sin(2t) = 2 sin(t) cos(t).

’
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5. David, Stephanie and Michael are sailing their sailboat parallel to the Golden Gate bridge at a constant speed of
5 km/h. Assume for simplicity that the shoreline on both sides is perpendicular to the bridge. Throughout their
sail they stay at a constant distance of 1 km from the bridge. That is, they start at a point on the shoreline that
is 1 km away from the bridge, and sail parallel to the bridge til they reach a point on the opposite shoreline, 1 km
away from the other end of the bridge.

(a) Write a function d(t) describing how far the three have traveled after sailing for t hours.

Solution. d(t) = 5t. They travel at 5 km/h for t hours.

(b) Assume that the Golden Gate Bridge is 3 km long. Write a function c(d) describing the distance the three are
from the center of the Golden Gate Bridge when they are a distance d from the end at which they started.

Solution. Based on the picture (see next page), using the Pythagorean Theorem,

c(d) =

√
12 +

∣∣∣∣32 − d
∣∣∣∣2

=

√
1 +

(
3

2
− d
)2

.

(c) What is c(d(t))? What does it represent?

Solution. Their distance from the center of the bridge at time t.
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