Calculus I TA Session (Summer Session)

July 25, 2023
TA: SING-YUAN YEH

L [IvT]

Show that if f : [0,1] — [0, 1] is continuous, then there is some ¢ such that f(c) = c.

2. ’ (Definition of Derivatives and Derivatives) 11001 (13-16) Midterm Problem 2‘

T .
Let f(x) :{ |x\c%s(x) giig

(a) (5%) Determine whether f(z) is continuous at = 0. Explain your answer.

(b) (5%) Determine whether f(z) is differentiable at = = 0. Explain your answer.

3. ’ (Definition of Continuous and Derivatives) 10501 A2 Midterm Problem 3
Suppose that a function

_ [ sinz+blog(z+1)+¢, ifzx>0
f(x)—{ e’ ifz <0’

1. Find b, ¢ such that f is continuous.
2. Find b, ¢ such that f is differentiable.

4. ’ (Definition of Derivatives) 11001 (01-05) Midterm Problem 3

Let i
o) = {xz, x>0

0, <0

Use the definition of derivatives to compute f/(0) as a limit.

5. ’ (Definition of Derivatives) 10801 A Midterm Problem 6
Let f(x) be a continuous function on R. It is given that
f(h)

lim —~2% = 2020.
hlg%) h

Compute f(0). Then, prove that f is differentiable at x = 0 and compute f(0).

6. ’ (Definition of Derivatives) 10501 A1 Midterm Problem 5‘

Suppose that f(z) is twice differentiable, lim,_; J@)*=8 _ 18, and lim;_q

1. Find f(1), f'(1) and f"(1). o

POt f/(1-3) _
t

7. ’(Asymptotes) 10901 (13-17) Midterm Problem 7 ‘
Let

f(x)=1In

r—1

2x+1‘

Find all vertical asymptotes and horizontal asymptotes of y = f(x).
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8. ’ (Differentiable but not continuously diﬁ'erentiable)‘

Let ) . (1) 40
r°sin(3)
fay={ T 27

Show that f is continuous and f’ is not continuous at 0.
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