Calculus
Chapter 3 Review

List the 2 limit-definition of derivatives.

What are some other phrases that mean derivative?

What is the product rule?

What is the quotient rule?

Name the three things that must be true for a function to be differentiable.

What are three types of functions that are continuous, but not differentiable at a
particular point? Give an example of each type.

Find the derivatives:
a. y=sinx d. y=cscx

b. y=cosx e. y=secx

c. y=tanx f. y=cotx



8. Find % for each function:
a. y=xtanx
i.  Sx*tanx

v. 5x*tanx + xSsec’x

_ 2
b. y=15
__1
(3x+1)?
7—6x
(3x+1)

C. y=3x§ —4x1 -2
i, 2x% —2x72

il
V. 2x 3 —2x 2

d. y=2\/)_c—ﬂ1§

ii. xdsec’x

6x—5
(3x+1)?

.. —l —L
il. 3x73 —2x 2

iii. Sx*sec’x
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w o
=

Calculus

Chapter 3 Review

iv. 5x* + sec’x

7

(3x+1)?

tl—l“

il—lN
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. 1 | -2 see 4y—1 . 1 1 4 1
Lox+or il x2+x2 111.% V. gt V- Etig
Find % of the following:

3) y=(2x*=3)(-20" +1) 4) flx)=(2x* - 3)(x* +1)

5) f(x)=(5x° +5)(=2x" - 3) 6) f(x)=(=3+x7)(4x* +3)

3) f(x)= 5 4 ‘_4).‘3—31'

CEENT g 4x° — 4

3x*+2 4x° +2x*
R O V=TS

9. The function for f(x) is graphed below. There is a vertical tangent line when

_ 1 . . .
x == 5. Where is f(x) not differentiable? Why?
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10. If f(x) has a derivative at x = 2, tell whether or not each of the following must be
true?
a. limf{(x) exists

x—2
b. f(2) exists
c. f"(2) exists
d. f(x) is continuous at x =2
e

[
x—2

JCHh)12)
h

lim exists

x—2

-

lim exists

h—0

2003 AB 25

11.
A particle moves along the x —axis so that at time # > 0 its position is given by

x(f) =2F — 217 +72¢t— 53 . At what time ¢ is the particle at rest.

a. t=1 only
b. #=3 only
c. t=1% only

e. t=3and =4
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8. Find % of y = X

Cos x

2x b. — 2x 2x cos x—x% sin x d 2x cos x+x2 sin x
a : : CI 2 - 2
Si.x sinx cos“x cos“x
2x cos x+x2 sin x
e- 2

sin“x

9. If f is a function such that lim3 ’% = 2, which of the following must be true?
X——

The limit of f(x) as x approaches —3 does not exist
f isnot defined at x =— 3

The derivative of f at x =—3 is 2

f is continuous at x =2

f=3)=2

® a0 o

10. Sketch the graph of a continuous function f with f(0) =0 and

) = {5’ te

-3, T>2

2ax°> +b, z>1

3r+4, z<l1 ,find @ and b so that f is both continuous and

10.1f f(z) = {


https://www.codecogs.com/eqnedit.php?latex=f%27(x)%3D%5Cbegin%7Bcases%7D%20%5Cfrac%7B1%7D%7B2%7D%2C%20%26%20x%3C2%20%5C%5C%20-3%2C%20%26%20x%3E2%20%5Cend%7Bcases%7D
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differentiable. (Be sure to use definitions to justify your work)

lim (1+1)°-1

is
h—o N

a. 0 b. 1 c. 6 d. o e. Nonexistent

2003 AB 20
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x+2 ifx<3
f(’}'{ctxn:r if x>3

Let f be the function given above. Which of the following statements are true about f ?
I lim f(x) exists.
x—=3
II. f is continuous at x = 3.
II. f is differentiable at x = 3.

(A) None

(B) Ionly

(C) 1 only

(D) Iand II only
(E) 1, II, and ITI

1998 AB 14

A particle moves along the x-axis so that its position at time  is given by x(r) =1’ — 61 + 5. For
what value of r is the velocity of the particle zero?

(A) 1 (B) 2 (€) 3 (D) 4 (E) 5

1998 AB 3
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Graph of f

The graph of the piecewise-defined function fis shown in the figure above. The graph has a
vertical tangent line at x = =2 and horizontal tangent lines at x ==3 and x =—1.What are all
values of x, =4 < x < 3. at which fis continuous but not differentiable?

(A) x=1

(B) x==2 and x=0
(C) x==2 and x=1
(D) x=0 and x=1

2003 AB 16

If the line tangent to the graph of the function f at the point (1, 7) passes through the point (-2, -2),
then £'(1) is - _

(A) -5 (B) 1 © 3 D) 7 (E) undefined

1985 AB 23
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d(l 1 2) ,
—] —=—-—+x at x=-1 1s
dx\x® «x

(A) -6 (B) —4 € 0 (D) 2 (E) 6

1988 AB 41

If im f(x)=7, which of the following must be true?
x—3

I.  f iscontinuous at x=3.
II.  f is differentiable at x=3.

L. fQ)=7
(A) None (B) 1l only (C) I only
(D) Tand III only (E) 1, II, and 111

1993 AB 41 Calc

A particle moves along a line so that at time 7, where 0 <t < &, its position is given by
2

s(1)=—-4cost— ) +10. What is the velocity of the particle when its acceleration is zero?

(A) -5.19 (B) 0.74 ) 1.32 )y 2.55 (E) 8.13

1997 AB 12
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At what point on the graph of y = %xa is the tangent line parallel to the line 2x-4y =37

) {%—%) {B)(%.éJ (©) {L—ﬂ (D) (1%] E (22)

1997 AB 79 Calc

Let / be a function such that lim

= 5. Which of the following must be true?
h—0

f2+m)-f(2)
h

[. f is continuous at x = 2.
II. f is differentiable at x = 2.

I1I. The derivative of f is continuous at x=2.

(A) lonly (B) Il only (C) landllonly (D) landllonly (E) Il and Il only

1998 AB 10



What is the instantaneous rate of change at x =2 of the function f given by f(x)=

(A) -2

Let fand g be differentiable functions with the following properties:

If h(x)= f(x)g(x) and A'(x)= f(x)g'(x), then f(x)=

(A)  f'(x)

(B)

(1)
(i1)

(B)

1
6

(€)

g(x)>0 forall x
S(0)=1

g(x) (©)

L
2

e

x

(D)

(D)

2
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P

x-1

?

(E) 6

1998 AB 8

(E) 1

1998 AB 87 Calc

Which of the following is an equation of the line tangent to the graph of f(x) = x*+2x% at the
point where f'(x)=1?

(A) y=8x-5
B) y=x+7
(C) y=x+0763
(D) y=x-0.122
(E) y=x-2.146
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The graph of [ is shown below.

// b

Which of the following could be the graph of the derivative of [?
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The graphs in the first row are the derivatives. Match them with the graph of their function shown in the second row.

(Graphs of Derivative)
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(Graphs of Function)



