Name: Date:
Review Unit 1 AP Calculus BC
NO CALCULATOR IS ALLOWED ON THE REVIEW

Multiple Choice

1. The table below gives several measurements of the velocity of a particle moving along a straight line.

What is the smallest possible number of times where v(t) is exactly 5 meters/second (0 < t < 14)?

t (sec) 0 5 7 9 14
v(t) (m/sec) 3.35 4.25 2.75 6.55 4.70
(A) 4
(B) 3
€ 2
(D) 1
(E) O

1
. 8x2-5 4. lim 3sin(-

2. lim [—— :
X—00 2x2+41 X—00 x

(A)0
(A)4 (B)3
©)2 C)1/3
Oz o
o)1 (E) DNE

(E) The limit does not exist

 3xty5y2 5 lim tan(2(x+h))-tan(2x) i
3. }CI_I}(}) 2x5—4x2 h=0 n
(A0
(C)5/2 (B) 2 cot(2x)
(B)1 (C) sec?(2x)
(E) DNE

(D) 2sec?(2x)
(E) DNE



x+2

6. f(x)={4x—7

if x <3
if x>3

Let f be the function defined above. Which of the following statements are true about f?

I.  lim f(x) exists
x—3

Il. fiscontinuousatx =3

. f is differentiable at x = 3

(A)
(B)
(C)
(D)
(E)

None
| only
Il only
I and Il only

[, Iland Il

7. The graph of a function f is shown below. At which value of x is f continuous but not differentiable?

(A)
(B)
(C)
(D)
(E)

8. Ify = x?sin(2x), then % =

(A)
(B)
(C)
(D)
(E)

2x cos(2x)

4x cos(2x)

2x(sin(2x) + cos(2x))
2x(sin(2x) — x cos(2x))
2x(sin(2x) + x cos(2x))

.

e

<




9. |If fisafunction such that lim

2x+3
3x+

10.1fy =
(A)
(B)
(C)
(D)

(E)

12.If f(x) = tan(2x), then f’ (%) =

(A)

(B)
(C)
(D)
(E)

d
then 2=

n
dx
12x+13
(3x+2)?

12x—13

(3x+2)?
5

(3x+2)2

-5
(3x+2)2
2

3

(A)
(B)
(€)
(D)
(E)

fo-f@ _ 0, which of the following must be true?
x—a -

lim f(x) does not exist
X—a

f(a) does not exist
f'@=0
fl@=0

f(x) is continuousatx = 0

— (3 2 dy _
11. fy = (x> + 1) ,thendx—

(A) (3x?)?

(B) 2(x3+1)
(€ 23x%+1)
(D) 3x%(x3+1)
(E) 6x2(x3+1)

13. What is the instantaneous rate of change at

x = 2 of the function f given by

V3 f) =2

2V/3 (A) -2
4 (B) 1 /6
43 (©) 1/,
8

(D) 2
(E) 6



14. Let f be the function given by f(x) = |x|. Which of the following statements about f are true?

I. fiscontinuousatx =0
Il. fis differentiable atx = 0
[ll. f has an absolute minimum atx = 0

(A) | only

(B) Il only

(Q) Il only

(D) I and Il only
(E) Il and Il only

15. Let f be a differentiable function with f(2) = 3 and f'(2) = —5, and let g be the function defined by
g(x) = xf(x). Which of the following is an equation of the line tangent to the graph of g at the point
where x = 27?

(A) y=3x

(B) y—3= =5(x-2)
(C) y—6= —=5(x—2)
(D) y—6= —=7(x—2)
(E) y—6= —10(x —2)

16. The equation of the line tangent to the curve y = k::xs atx = —2isy =x + 4.
What is the value of k?
(A) -3
(B) -1
(C) 1
(D) 3
(E) 4
17. Let f(x) be defined by f(x) = {f;', llj/:;c i(()) Then f"(0) =
(A) o
(B) 1
(C) 2
(D)6

(E) DNE



18. If y = cos?(2x), then % = 20. If f(x) = xcos®x, then f'(m) =

(A) 2 cos(2x) sin(2x)

(B) —4sin(2x) cos(2x) (A) 1
(C) 2cos(2x) (B) e
(D) —2cos(2x) (€) 0
(E) 4 cos(2x) (D) -
(E) -21

] . 21.1f f(x) = =, then f'(0) =
19.If y = 2x2 tan x, then é = x>+

(A) x%(S tan x + 2xsec?x) (A) 2
(B) 5x2 tan x — xcsc2x (8) 1
(C) 5x7 tan x + 2x2sec?x (C) 2
(D) x%(S tanx + xsec?x) (D) 1
(E)  x2%tanx — 5xcsc?x (E) DNE

x34+3x%+2x, ifx<0

22.S = { Then:
uppose g(x) 2 ifx>0 en
(A) g is continuous and differentiable at x = 0
(B) g is continuous at x = 0, and g is not differentiable at x = 0
(C) g is not continuous at x = 0, but g is differentiableatx = 0
(D) g is not continuous at x = 0, and g is not differentiableat x = 0

(E) Nothing can be said about the differentiability of g atx = 0



23. Consider the function g(x) whose graph is below:

-

]
£

/ ;

For what values of x is the function clearly NOT-differentiable?

(A) x = —2only
(B) x = —1,1only
(C) x = 2,2.50nly
(D)x = -1,1,2,2.5
(E) x = —-3,4

24. Assuming f(x), g(x)and h(x) are continuous and twice differentiable, use the values in the table

above to evaluate h'(1) if h(x) = f3(g(x)).

X 0 1 2 3
f(x) 1 3 2 2
a(x) 0 3 1 1
f’(x) 3 1 3 1
g’(x) 4 5 0 4
(A) 60
(B) 45
(C) 42
(D) 30
(E) 18
25. lim —Sinz:f_f“% =
(A) T
(B) V2
V3
(C) >
vz
(D) >
1
(E) >



Show all work.

26. If y = 2sin?(2x), write the equation of the line tangent at x = g.

27. Find the values of a and b to make f(x) differentiable at x = 1:

5+ x, ifx<l1
ax?+bx, ifx>1

Fe ={

28. Answer the following questions about the function f, whose graph is shown.

a) Find }Ci_I}(l)f(x)

araph of the function f

b) Find lim GO O]
h—0~ h

c) Findlim f '(x)
x—0




29. Evaluate the following limits:

. x2+4+3x-18 . tanx
a) lim (—) d) lim
x—3 x—3 x—0 5x
. 2x3-3x2+2 . 3—Vx
b) lim ———— e) lim
x—o0o 8x°+6 x—9 9-x
i x . 1—cosx
o lim ¥ f) lim——
x—0 1+x—e*



30. Use the graph of the function f(z) to answer each question.
Use oo, —oo or DN E where appropriate.

yl

| (2) £(0)=

.l . (b) f@)=
() f(3)=

(d) lim f(z) =

0 s NG (¢)  lim

T () lim f(z)=

|
-l
I
A
L /1
b2
¥
= 1
Bz
""H.I
a
e
|

| (&) lim f(z) =
| () lim f(z) =

31. Answer the following questions for the piecewise defined function f(z) described on
the right hand side.

(a) f(1)=

ey sin(wz forz < 1,
(b) lim f(z) f(i")—{ (232 forgg;:l
(c) il_rﬁ f(z) = .

32. Answer the following questions for the piecewise defined function f(t) described on
the right hand side.

(a) f(-3/2) =

(b) f(2)=

() f(3/2)= +2 fort < —2

(d) ;]_];]_]z f(e) = f(t) = ;L_St for —1<t<2
(e) ¢_1>11_1}+ 1) = 3t—2 fort > 2

(1) lim f(t) =

(g) lim f(t) =

t—=0



