
Math 100/180 - Midterm # 1 Review

September 2, 6 - 7:30 pm, FSC 1005
September 3, 5 - 6:30 pm, CHBE 101
Midterm # 1 Review
Topics voted in (see vote count): Intermediate value theorem, Differentiabil-
ity requirements, Tangent lines, Computing derivatives, Limit computations,
Limits at infinity.

Disclaimer: there is a lot more material in the midterm 1 topics than can
be covered in a single review session! Even among the topics covered, the
coverage is not all-inclusive.

Note that the following topics are not covered at all in this session: basic
limit laws/properties (such as squeeze theorem), the definition of a derivative,
the relationship between f and f’.

Some of these problems are difficult. It’s unlikely every problem on the
midterm will be as difficult, but extremely unlikely that none of the problems
on the midterm will be of comparable difficulty.
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(1) (9 marks)

Find all values of a, b, and c so that

f(x) =


x2 if x < a

b if x = a

cx− 1 if x > a

is differentiable everywhere.

(2) (14 marks)

i (3 marks) Find the equation of the line tangent to y =
√
x at

x = 4.

ii (11 marks) Is it possible for a line to be simultaneously tangent
to y = ex and y =

√
x (at different points)? Justify your answer.

(3) (10 marks)

i (5 marks) Differentiate k(x) = ( cosx
1−2x + sin(xe−x

2
+ x))3. Do not

simplify your answer.

ii (5 marks) Let f(x) and g(x) be differentiable with f ′(0) = 600,

and g′(0) = 0 known. If the line y = 6x+ 9
5

is tangent to y = f(x)
g(x)

at x = 0, find f(0) and g(0).

(4) (7 marks)

Evaluate the following limits

i (3 marks) limx→0
cos2 x+cosx−2√

cosx−1

ii (4 marks) limt→−∞
t3−t2√
t6+7

Hints appear on the next page for selected problems. Hints will likely not
appear on the midterm...
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1 - f must be continuous at x = a: this is a requirement upon the
limit existing and upon f(a).

- Try making the derivatives from the left and right of a match.

2(ii) - Suppose the line exists and that it is tangent to y = ex at x = x1.
What is its equation?

- Likewise, suppose it is tangent to y =
√
x at x = x2. What is its

equation?

- A line can only have one equation: can you set up equations to
find x1 and x2?

- Try using the Intermediate Value Theorem (you may need to pick
a few points before you have success).

3(ii) - If y = mx+ b is tangent to y = h(x) at x = a then h(a) = ma+ b
and h′(a) = m.

4(i) - Try factoring the numerator. Multiplying by the conjugate of the
denominator won’t hurt, but it’s not entirely necessary.

4(ii) - Try factoring something out of the square root. Be careful of your
signs!
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