Unit 1 Test: “Limits, Continuity, & Differentiability”
1) v

The graph of the function f shown in the figure above has vertical tangents at (—1,—1) and (1,1), and a
horizontal tangent at (0,0). For what values of x, —3 < x < 3, is f not differentiable?

(A) 2 only
(B) 0Oand 2 only
(C) —1and1only
(D) —1,1,and 2 only
(E) -1,0,1,and 2

2) 3n® —5n

lim ——— is
nooon3 —2n2 +1

(A) =5 (B) -2 O1 (D) 3 (E) nonexistent

3) . 5x*+8x? |
0 3x% —16x2

(A) - % B)O0 O1 (D) g (E) nonexistent

4) If f is a continuous function defined by f(x) = {xz + b;’ i i g then b =
(A) -6
®B) =5
© -4
D) 4
B 5
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5) Ify = 7 is a horizontal asymptote of a rational function f, then which of the following must be true?
(A)  limf(x) = oo
X7
(B) lim f(x)=-7
X——00
©) limfx)=7
x—0
(D) limf(x)=0
X7

E) limf(x)=7

6) For which of the following does lin‘} f(x) exist?
X—

I Y Im v Im. v
13 °

34

/ﬂ.

14

1

n
= 3

Géraphéof f i éGrapéh of 4f : Graéph odlf f E')
(A) Tonly

(B) M only

(C) HI only

(D) IandII only

(E) TIandIII only

7) y

O
=
4
Graph of f
The graph of a function f is shown above. For which of the following values of ¢ does lim f(x) =1 ?
xX—=C

(A) Oonly

(B) 0Oand 3 only
(C) —2andO0only
(D) —2and 3 only
(E) -2,0,and 3
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8) If f is a continuous function on the closed interval [a, b], which of the following must be true?
(A) There is a number c in the open interval (a, b) such that f(c) = 0.
(B) There is a number c in the open interval (a, b) such that f(a) < f(c) < f(b).
(C) There is a number c in the closed interval [a, b] such that f(c) = f(x) for all x in [a, b].

(D) There is a number c in the open interval (a, b) such that f'(c) = 0

b)—
(E) There is a number c in the open interval (a, b) such that f'(c) = %
9) v
3b----—----
-3 i :
ax?+12

The function f is given by f(x) = 2 The figure above shows a portion of the graph of f. Which of the

+b
following could be values of the constants a and b ?

(A) a=-3,b=2
B) a=2b=-3
(C) a=2,b=-2
(D) a=3,b=—4

(E) a=3,b=4

10) . x*—a?
If a # 0, then lim ———— is
xsax* —a

1
2a2

(A) % (B) (®)} 6% D)0 (E) nonexistent
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11) Iflim f(x) = L, where L is a real number, which of the following must be true?
xX—a

(A) f'(a) exists

(B) f(x) is continuous at x = a
(C) f(x) is defined at x = a
D) fl@=L

(E) None of the above

12) Yy

/- ;

~— + -

Y

The graph of a function f is shown above. Which of the following statements about f is false?
(A) f iscontinuous at x = a

(B) x = aisin the domain of f

© xllgl+ f(x) is equal to xlirgll_ f(x)

(D) )1(1_1:1;11 f(x) exists

13) What is the average rate of change of the function f given by f(x) = x* — 5x on the closed interval [0,3] ?
(A) 8.5
(B) 8.7
(C) 22
(D) 33

(E) 66
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14) y

/1N

Y Graphof f
The graph of the function f is shown above. Which of the following statements must be false?

(A) f(a) exists
(B) f(x)isdefinedfor0 <x<a
(C) fisnotcontinuous atx = a

(D) )1(1_1:1;11 f(x) exists

(B) lim f(x) # f(a)

15)

x [o[1]2]3]4
fool 234312

The function f is continuous and differentiable on the closed interval [0,4]. The table above gives selected
values of f on this interval. Which of the following statements must be true?

(A) The minimum value of f on [0,4] is 2
(B) The maximum value of f on [0,4] is 4
(C) f(x)>0for0<x<4

(D) The slope is negative for 2 < x < 4

(E) There exists ¢, with 0 < ¢ < 4, for which f'(c) =0
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In2x, x<2
2Inx, x=>2

1) The function fis given by f(x) = {
The limit 1112 f(x)is
(A) 0
B) 7

© 1

(D) 2In2

(E) nonexistent

17) Let f be a continuous function on the closed interval [—3,6].

If f(—3) = —1 and f(6) = 3, then the Intermediate Value Theorem guarantees that
A) fO=0

4
B) f'(c)= 5 for at least one ¢ between —3 and 6

(C) —1<f(x) < 3forall x between —3 and 6
(D) f(x) =1 for at least one ¢ between —3 and 6

(E) f(c) = 0 for at least one ¢ between —1 and 3

18) _1
lim i 2)16 is
0% + &
(A) -3

1

B - >

1

(O 3
1
(D) 2
(E) 2
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19)

A) fl=0

(B)  f'(c) is undefined
© f=2

D) fl©)=-3

B f'le)=-5

y=f(x

(7,2)

Y

The graph of y = f(x) on the closed interval [—3,7] is shown in the figure above. If f is continuous on
[—3,7] and differentiable on (—3,7), then there exists a ¢, —3 < ¢ < 7, such that

20)

Y

\

i

The figure above shows the graph of a continuous function f. Which of the following has the greatest value?

1 1 f(b)_f( )
Wf@  Bf@  (©Of OfD-f© B
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