The graph of the derivative of a function f
is shown to the right. If the graph of f’ has
horizontal tangents at x = =2 and 1, which of
the following is true about the function f?

I. f isincreasing on the interval (-2, l.).
II. fiscontinuousat x = 0.
[II. The graph of f has an inflection point at

X ==2.

(A) Ionly (B) Tonly (C) Il only

graph of the derivative of f
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13. The graph of the function fis shown in the figure. For what
values of x, =2 < x <4, is f not differentiable?

(A) Oonly

(B) 0 and 2 only
(C) 2 and 3 only
(D) 0 and 3 only
(E) 0, 1 and 3 only

Ans




&

The function £ is defined on the interval [4, 4] and

its graph is shown to the right. Which of the
following statements are true?

L lim f(x) = -1

1§ lim f(2+h)“f(2) =
’ h—0 h

OL lim f(x) = f(-3)

2

(A) Ionly (B) II only (C) Tand II only (D) II and 111 only (E) I, II, I



A graph of the function f is shown at the right.
Which of the following statements are true?

L fM)> f3)

2
L [f(x)dx> f(35)
1

. fQ+h)-f(2) _ f(2.5)-f(2) L 8 b o b f F
I1I. ’}1_% ” > T 555 1 2 3 4

(A) Ionly (B) Tonly (C) IandII only (D) MandIllonly (E) I, 11, III

Ans




21. The graph of f is shown at the right. the graph of f
Which of the following statements are
true?

L f(2)> f'()

1
L [f(x)dx > f'(35)
0

1 2
ML [ f(x) dx > [ f(x) dx
-1 -1

(A) Ionly (B) Il only (C) IandIlonly (D) llandllonly (E) LII III

Ans




8. Let f be a function defined on the closed interal 2 <x <6 . G@h of f
with f{0) = 3. The graph of f’, the derivative of the R
function £ is shown on the right. The graph consists of

three line segments. Which of the following statements
must be true?

I f(4)=3

II The graph of f has a positive slope and is concave up
on the interval (0, 5).

III The graph of £ has points of inflection at x = O and x =5,

A) Tonly B) 1 only

C) llonly D) Iand Il only

E) I, Il and 111

CAarciminks AN18 ©




the graph of the function f

11. The graph of a function f whose domain
is the interval [—4, 4] is shown in the

figure. If the graph of fhas horizontal
tangents at x = —1.5 and 2, which of the

following statements are true?

I. The average rate of change of f over the
1

interval from x = =2 to x = 3 is 5

I1. The slope of the tangent line at the point
where x = 2 is 0.
3

II1. The left-sum approximation of f f(2) dt with 4 equal subdivisions is 4.
=

A) Tonly (B) Iand II only (C)lland Il only (D) Iand Illonly (E) I, II, III



26. A leaf falls from a tree into a swirling distance

wind. The graph at the right shows its 20
vertical distance (feet) above the ground
plotted against time (seconds). 15
According to the graph, in what time
interval is the speed of the leaf the 10
test?
grea . L~ \
(A) 1<t<3
0
By 4tz 0 1 2 3 4 5 6 7 8 9
C) S5<t<7 time
D) 7<t<9

(E) none of these

Ans




Two functions, fand g , are defined on the closed interval 4<x<4. A graph of the
function f is given in the following figure.

-3

The table below contains some values of the continuous function 8.

X | 41312710701 T12T13T132
gx){10 ] 9 |1 ST-TJTO0O[216101=

(a) Find f'(3).
(b) Approximate g'(0). Show your work.

(c) If the function 4 is defined by h(x) = g[ f(x)], evaluate: i) h(2) and ii) A'(3)

4
(d) Find [ f(x) dx
0



12. The function V whose graph is sketched A T
below gives the volume of air, V(7), T
(measured in cubic inches) that a man has a
blown into a balloon after ¢ seconds.

4 3 4n
(v =5ar)
2n

The rate at which the radius is changing
after 6 seconds is nearest to gt

6 8 10 12 t( seconds)

(A) 0.05in/sec (B) 0.12in/sec (C) 0.21in/sec (D) 0.29 in/sec (E) 0.37 in/sec



The graph of a function £ is shown to the right.
Which of the following statements about [ is false?

(A) f has a relative minimum at x = q.

(B) lim_ f(x)= lim‘ f(x)

X—*a

(C) lim f(x)= f(a)
x—>a

D) f(a)>0
(E) f(@)<0

Ans




11. Suppose f is a function with continuous first and second derivatives on the closed interval
[a,c]). If the graph of its derivative f' is given in the figure, which of the following is true?

(A) f is increasing on the interval (a, b) '
(B) f has a relative maximum at x = b. ERpacE :
(C) f has an inflection point at x = b. :
(D) The graph of fis concave down on the interval (a, ).

(B) [f'(x)dx = f(c)~ f(a)

o

\

Ans




15. The graph of the function f, shown at the right, graph of the function f
has horizontal tangents at x = -2,0,and 3. If 3

the function G is defined by o | srphoff

1

G(x) = ff(t) dt, for -4 < x <4, which of
-4

&
T

the following statements about G are true? /4

I. Gis increasing on (1, 2).

II. G is decreasing on (-4, -3).
III.  G(0) < 0.

(A) None (B) II only (C)Ilonly (D) I and III only (E) IandII only



3. The function F is defined by
F(x) = G[x + G(x)] s

graph of the function G

Rl e e
where the graph of the function G is shown at alia {"t"" 1
the right. e s o A S ----------- 4
The approximate value of F'(1) is TN B
e o S S A founsk
7 4§ ¢ % w0 § 3

(A) 3 0 . M

2 olnlzL;ési;é
(B) 3
(C) =2

D) -1

® -3




The graphs of functions f and g : graph of f s graph of ¢

are shown at the right. 4 4
If A(x) = g[ f(x)], which of the L\ L\
following statements are true about the 5 s l
function 42 l 1 /
I. h(0) = 4. ; :
Il. hisincreasingat x = 2. 0 1 2 3 4 s o 1 2 3 4 s

III. The graph of A has a horizontal tangentat x = 4,

(A) Tonly (B) ITonly (C) Iand Il only (D) MandWIonly (E) I, 1L, III




17. The composite function A is defined by A(x) = flg(x)], where f and g are functions
whose graphs are shown below. The graph of f has horizontal tangents at x =-2 and x =
1. The graph of g has horizontal tangents at x = -3, 0 and 2.

T

The number of points on the graph of & where there are horizontal tangent lines is

(A) 3 (B) 4 ) 5 (D) 6 (E) 7
Ans




6.

The graph of the function f is shown at

the right, The graphs of the five

functions:

Y= flx+1), / l J
= f(x)+1,

ye) the graph of f

y-f(-x)v

y_{,(x) and L x ] ! "./T\ /
= [ f(1)dt v

i VAV

are shown in the wrong order.
The correct order is \ /[\ I IVT\J /

(A) I, IV, 1II, V, 1 W \ / [\/

(B) 1v, 11, 1II, I, V

Oy IV, I, 1L, 'V, 1 V. /
(D) 1V, 1L, II, V, 1
(E) IL, IV, III, I, V

Ang



