
Calculus I, Fall 2025

Midterm 01

Oct 09, 2025. Show all details to get potential partial credits.

1. (6+10 pts)

(a) State the Sandwich Theorem.

(b) Prove it using precise definition of a limit (ε and δ argument).

2. (8+8 pts)

(a) Evaluate lim
x→0

x2 sin 1
x

sin−1 x
.

(b) Evaluate lim
z→x

tan−1 z − tan−1 x

ez − ex
.

3. (4+8 pts) True or False? Prove it if true, find a counter example if false.

If lim
x→c

f(x) = L, and g(y) is continuous at y = L, then lim
x→c

g(f(x)) = g(L).

4. (12+6 pts) Find dy/dx for the following functions:

(a): y = aa
x

+ ax
a

+ xa
a
, x > 0, a > 0.

(b): y = sin(cos2 x) cos(sin2 x)

5. (10 pts) State (need not prove) the Intermediate Value Theorem. Use it to prove that
y = x3 + 10x2 + 100x+ 2000 has at least a real root.

6. (12 pts) Find y′(x) and y′′(x) at (2, 1) if y(x) is implicitly defined by xy = 2yx

7. (16 pts) Let f−1 be the inverse function of f . Evaluate
d2

dy2
f−1(y) in terms of f ′ and

f ′′. Show all details.
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