AP Calculus AB Name

First Semester Review NO CALCWLAJOR ALLOWED!!

Section I, Part A

Directions: Solve each of the following problems. After examining the form of the choices, decide which

is the best of the choices given and circle your answer choice.

In this test: Unless otherwise specified, the domain of a function f is assumed to be the set of all real

numbers x for which f (x) is a real number.

1. What is the x-coordinate of the point of inflection on the graph of y = L x +5x% +24?
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3. Let fand g be differentiable functions with the following properties:
(i) g(x)>0forall x

(i) f(0)=
If h(x)=f(x)g(x)and h'(x)=f(x)g'(x), then f(x)=

(A) f'(x) B) 9(x) (C) e (D) 0

(E) -10

.
B 3

h'(x)=-¢(><)%’(X)+ (x)F (x) = F(x)g '(x)
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“fUx)=0 so F(x) ds @onsTanl
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4. What is the instantaneous rate of change at x = 2 of the function f given by f (x)=

>
(x =) ¢x 1)
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= X:;Q;‘):'z = F/(J)= ? ‘il- = £

5 Iff(x)— Inx forO<x<2
' " Ix2In2 for 2<x<4,
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Lk f(x)=HLu L

«>a2

then leir; f(x) is

6. The graph of the function f shown in the figure below has a vertical tangent at the point (2, 0) and
horizontal tangents at the points (1, -1) and (3, 1). For what values of x, -2 <x <4, is f not
differentiable?

(A) Oonly B) 0and 2 onl (C) 1and3only (D) 0,1,and3only (E) 0,1,2,and 3



7. A particle moves along the x-axis so that its position at time t is given by x(t)=t*—6t+5. For what
value of t is the velocity of the particle zero?

(A) 1 (B) 2 (©3) (D) 4 (E) 5

v(&)= a2t -({ =0
t=3

8. If f(x)=sin(e‘x), then f'(x)=

(A) —cos(e™) (B) cos(e™)+e (C) cos(e™)—e

(D) e™cos(e™) E) —ecos(e™

£/(x)= €os(e™) & (1)

9. The graph of a twice-differentiable function f is shown in the figure below. Which of the following is
true?

0/ =X
7
A FU)< 1<) B) f(1)<f"(1)< () © FQ)<f@)<f"()
QO W< W< 7D B (1)< t@)<t()

Elx) ¢s &Le/re/&“‘/a, $0 F(x) >0

£(x) cs loneave down, S0 £ ix)<0




10. An equation of the line tangent to the graph of y=X+cosx at the point (0, 1) is

(A y=2x+1 © y=x @ y=x-1  © y=0
7I= | - Aenx

(

41 =1

X=0

%s X 4/

11, 1f £"(x)= x(x+1)(x—2)2 ,then the graph of f has inflection points when x =

(A) -1only (B) 2 only (C) -1and 0 only (D) -1and2only (E) -1, 0, and 2 only

p//(x)
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12. The function f is given by f (X) =x*+x%—2. On which of the following intervals is f increasing?

*) (—%'wj ®) (—%%} © (0®)) (®) (=0)  (® (m,_%j
£(x) =4 x> + % /
JX["Z"’H):O f _ 4 o+ +

- | 4+

7
t¢d'0¢u,4_,du

1

X =0 )
v 0 T

13. The maximum acceleration attained on the interval 0 <t <3by the particle whose velocity is given by

v(t)=t*-3t* +12t+4 is To mavd aeeclcrarot , evaluele a/llt)

(A) 9 2 (B) 12 (C) 14 (E) 40

a(f)—.3t Gt + ok a,'/‘é)
a'(t)=06t-6=0 - . a(0)=12
&= O ) @(3):9/*

max — man us X



14. The graph of f is shown in the figure below. Which of the following could be the graph of the
derivative of f ? y
Fi(x)?0 F'(x) <O
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15. The function f is continuous on the closed interval [0, 2] and has values that are given in the table

below. The equation f (x) :% must have at least two solutions in the interval [0, 2] if k =

X 0 1 2
f(x) 1 k 2
© 1 (D) 2 (E) 3

K mus?T be less thaw &

16. If f(x)=tan(2x),then f’(%):
() 43

(A) V3 (B) 23 (C) 4
Fl(«)= 544*(3X)}>’.}
Pty see™(5)

- 227



AP Calculus AB Name

First Semester Review Section |, P}(t B

A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS ON
THIS PART OF THE EXAMINATION.

In this test: The exact numerical value of the correct answer does not always appear among the choices
given. When this happens, select from among the choices the number that best approximates the exact
numerical value.

1. The graph of a function f is shown below. Which of the following statements about f is false?
y

/

0 a
@ is continuous at x = a.>) (B) f has a relative maximum at x = a.
(C) x = ais in the domain of f. (D) lim f(x)isequal to lim f (x).
X—a X—a

(E) lim f (x)exists.

2. Let f be the function given by f(x)=3e**and let g be the function given by g(x)=6x’. Atwhat
value of x do the graphs of f and g have parallel tangent lines?

(A) -0.701 (B) -0.567 C (©) -0391 D (D) -0.302 (E) -0.258

‘FI(K) = (@edx / /
%'(x)ﬂgx& ”")‘6 i

3. The radius of a circle is decreasing at a constant rate of 0.1 centimeter per second. In terms of the
circumference C, what is the rate of change of the area of the circle, in square centimeters per second?

(A) —(0.2)zC B) —(0.1)C (€) —% (D) (0.1°C (E) (0.)#C
%;’ldw/suz A= pr%

ac

M; oZﬁ’f“;
at
= ¢ (-0-1)



4. The graphs of the derivatives of the functions f, g, and h are shown below. Which of the functions
f, g, or h have a relative maximum on the open interval a < x < b?

B4 y ?’

y=f'(x) y=g'(x) y=h'(x)
OV R Y R Y

] -. o ixtrens

R

(B) g only (C) h only (D) f and g only (E) f,g,and h

2
cos“x 1 .
= 5 How many critical values does f

5. The first derivative of the function f is given by f'(x)

have on the open interval (0, 10)?

(A) One (C) Four (D) Five (E) Seven
’
f'(x)=0

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

7 1. f is continuous at x = 0.

& II. f is differentiable at x = 0.
7 111. f has an absolute minimum at x = 0.

(A) lonly (B) Il only (C) only m (E) Il and Il only

X% — g2
7. If a=0,then lim—; is
Xx—=a X —a
(A) L ©) L (D) O (E) nonexistent
a’ 6a’

| 8
»
-

him X 4 - = lim .
X4 (- xTtL)  xca X T4 4

[
b




8. 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? 5 - =\ ()(- . 237

(B) y=x+7 (C) y=x+0.763
(E) y=x-2.146

34-‘/)( =/

X %0 237 4 £ 011522

9. If g is a differentiable function such that g(x) <0 for all real numbers x and if f'(x) :(x2 —4) g(x),
which of the following is true?

has a relative minimum at x = -2 and a relative maximum at x = 2.
C) f has arelative minima at x =-2 and at x = 2.
(D) f has a relative maxima at x = -2 and at x = 2.
(E) It cannot be determined if f has any relative extrema.

_r/{x): (,(-Jy!( 4—)) 5’/()()
) "
e —_—
2 T &
10. If the base b of a triangle is increasing at a rate of 3 inches per minute while its height h is decreasing
at a rate of 3 inches per minute, which of the following must be true about the area A of the triangle?

|§ ! f has a relative maximum at x = -2 and a relative minimum at x = 2.

(A) A is always increasing. (B) A is always decreasing.
(C) A is decreasing only when b < h. @ is decreasing only when b > h.
(E) A remains constant.

0(4;51/(5 %,+h%‘;) % >0 when hzb

a¢
:i('3b+3h) %40 whenr b >h

11. Let f be a function that is differentiable on the open interval (1, 10). If f(2)=-5, f(5)=5,and

f (9)=-5, which of the following must be true?

T I f hasat least 2 zeros.
<7 1l. The graph of f has at least one horizontal tangent.

T 1Il. Forsomec,2<c<5, f(c)=3.

(A) None (B) lonly (C) land Il only (D) I and 111 only II, and 11

A




AP Calculus AB Name
First Semester Review Section I!/

A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS ON
THIS PART OF THE EXAMINATION.

SHOW ALL YOUR WORK. YOU WILL BE GRADED ON THE CORRECTNESS AND
COMPLETENESS OF YOUR METHODS AS WELL AS THE ACCURACY OF YOUR FINAL
ANSWERS. CORRECT ANSWERS WITHOUT SUPPORTING WORK MAY NOT RECEIVE
CREDIT. IF YOUR ANSWER IS GIVEN AS A DECIMAL APPROXIMATION, IT SHOULD BE
CORRECT TO THREE PLACES AFTER THE DECIMAL POINT.

1. Let f be the function given by f (x)=2xe®.
() Find lim f(x) and lim f (x).

X—> 0

L £x) =0 L F(x) = ==

Y‘>' x> 0=

(b) Find the absolute minimum value of f. Justify that your answer is an absolute minimum.

X EZ ; n,&a»
(c) What is l‘ne range of f?
Cl



(d) Consider the family of functions defined by f (x) =bxe™, where b is a nonzero constant. Show
that the absolute minimum value of bxe™ is the same for all nonzero values of b.

£(x)=bxc™ b + e b
:b&bx(bx-l—/) _y
fix)=0 wher %7 b

£ (x) Ahere o ac *","‘ ade
, atlece ol X 2 7 Ldenrec

2. Let f be afunction with f (1)=4 such that for all points (x, y) on the graph of f the slope is given by
3x° +1
2y

(@) Find the slope of the graph of f at the point where x = 1.

Mglﬂf&t’(;/

) o+ /

F () = 2.4 - o2

(b) Write an equation for the line tangent to the graph of f at x = 1 and use it to approximate f (1.2).
- L
oR
Y = Lx +335

£(1.2) % 5(1.2)+3.5
= 0.0+3.5

= 4.



3. The graph of the velocity v(t), in ft/sec of a car traveling on a straight road, for 0 <t <50, is shown
below. A table of values for v(t), at 5 second intervals of time t, is shown to the right of the graph.

V(1)
y

90 E V(1)

80 N (seconds) | (feet per second)
5 70 \ 0 0
5% 5 / 10 20
58 / 15 30
> = 40 20 5
e W 25 70
20 30 78
107 35 81
= 40 79
O] 5 101520 25 30 3540 45 50 45 60
Time (seconds) 50 72

(@) During what intervals of time is the acceleration of the car positive? Five a reason for your
answer.

aeLlasrrn o fProcks v I (0,35)
.o (‘7‘5,50)' Oflt& o Ucediee Hc
¢Mu214ﬁ7,dv &144¢¢4A?Z.

(b) Find the average acceleration of the car, in ft/sec?, over the interval 0 <t <50.

Av ate = 74-0
50-0

= fofi FtSsece™

(c) Find one approximation for the acceleration of the car, in ft/sec?, at t = 40. Show the computations
you used to arrive at your answer.

w(so) o VLAE) v 3T O Gy fpfsee”
R a(H0)h v (45) v D 078 gpycee”

f 5 ~4o - 5

08  alH0) % v (H0)-v(35) 7581  _, 5 f4)cee®
4o - 35 5




4. Consider the curve defined by 2y® +6x°y —12x* +6y =1.

(a) Show that &Y — 4X=2%Y

b Ho it Gy x5 e
% [ég/""éxﬂ*bj: HA K 12X

6 (£x-2%4)
ﬂ% - é[x'k?);/)

% 4y -IXe
- )("\4—?’4—‘7

(b) Write an equation of each horizontal tangent line to the curve.

L0 when Ax-2xy O
% 0 olx (2 3/),0,2
X =0, = =L
,§=0 =/ 4 1 4—%2:(“—/&)(&*/-1”

L 0.5
¢ ryzons) §7

(¢) Theline throﬁ the origin with slope -1 is tangent to the curve at point P. Find the x- and y-
‘coordinates of point P.

=-X 45‘7“/7;06'/1? Curve T P.
From (2) * 4_’-3-)("2)‘

X%+ y >+

a~ &
#x ~x ;-x'g:/ 2
#x'axéxﬁ - X :(”0 -
d X+ ox* =x*-x" -
X % -



