AP Calculus 1
More Problems

The following are six past tests. You can use these problems to help you prepare for the midterm
exam. The best way to prepare for this exam is to complete as many problems as possible. Solving
these problems as well as the problems chosen for you in the book “Cracking the AP Calculus Exam”,
and those found on the tests given during this semester provide will help you be well prepared for the
midterm exam.

Name:
September 3, 2010
AP Calculus 1, Mrs. Sulkes

Test #1 Form A, Q1
Functions and Graphing

NO CALCULATOR. Show your work in a neat and organized manner. Justify your answers for full
credit.

(+3 each) For #1 -6, complete the blanks to make each statement true.

' 3 Z\ s ¥ > |
1. The domain of f(x)=In(x"—1) is X i X

35
2. Therangeof f(x)=e*+2 is

is CO}O)

3. The coordinates of one hole on the graph of f(x)=

tanx

x+2 : =
4. The vertical asymptote(s) of f(x) =————— is/are X=-3
X" +5x+6

Cx+ V) (xt2)




ol

5. The x-intercept of f(x)=log,(x)—1is

J;»jjx =

9 )

6. If (-2,4) is a point on the graph of f(x), then / £ ) / is a point on the graph of
—%f(]‘;”‘) +4.

\

£
373X

Tl o

7. (+8) State whether the function is even, odd, or neither. Prove analytically. Then, in a sentence,
describe the symmetry of f(x).

o/

"-1'4:"/\)._1"

{

e \

x(x3 —cos(2x))
S(x)= :
sinx ()/‘_1 --P/-)’) j 'f.f 'x*)
£-x) = X ('XB,- ;.-,J(-))() A Lrl-x)1 =L
- g«.- L! - ,‘h’)
; v > 1 k! \1
— X ﬂ___;ﬂ_)__/"

8. (+12) Write f(x)= ‘1 - x| +12x—6l as a piecewise function. Show the analytical steps that lead to

your answer.
"_y‘_-%'l'k A |

- x> |




. 9. (+2 each) Match each graph with one of the functions listed below.

C. [f(x)=+/cos(2x)+1

- f(x)=l
n

1

—_

)

D. f(x)= \3 —2|




For each function in #10-11,

A.
B.
C.
D.
E.

10. (+12) f(x)=+x" +8

Sketch the graph.

Find any zeros and y-intercept. If none, so state.

State equations for any asymptotes. If none, so state.
Determine the coordinates of any holes. If none, so state.
State the domain and range.

A. Graph: You may show a preliminary graph as part of your work. Circle the final graph.

)
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-
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B. Zeros: _) Y-intercept: W- -3

0

Asymptote(s):

}} 0y \ {_
D. Hole(s): Nni
E. Domain: Range:
X 272 Uzo

=




11. (+15) f(x)=In(|]x+3|-2)

A. Graph: You may show a preliminary graph as part of your work. Circle the final graph.

‘I\,\;‘j,i-‘l-

%

\

D. Zeros:
M3 =2 = |
JY!”J\‘ 3

[ A ) x— —t/
E. Asymptote(s):
,/ - . (I/
¥ - |
D. Hole(s): ) it
E. Domain:
):" C_, . ’}f
.‘/ \‘-’

Y-intercept:

Range:

e




12. (+7) Given the rational function f(x)=—4/—"—"5— =" : s
-

Find: = |
A. Zeros: k -
N A

B. Asymptote(s):
Yz 'R
Y i

v

C. Hole(s):

Pledge:




. Name AP Calc Q1

Test 2

Directions: Show all work in a neat and orderly manner. Partial credit may be awarded
for partial solutions. You may not use a calculator on this test. Good luck.

1. Sketch the graph of. f(x) =

\/H]i . All graphs must include intercepts,
x—4

asymptotes and key points. |

P ER —
V \e L I.J Iy L
' 1 ) g | ) l'
L& 1 [/ "
o T ‘:J_ -y l I.-{'If i T | 1
Yy
2 Find tl i f the i f f(x) 1
2. a. Find the equation of the inverse o x)=— .
]n(\/; -2
" , N
f ,\ \J . 0
| Vea p. / J
e | J ) . J f E
o "
Aally -3) =4 v, L + 1)
f’ \ f v
G Gl .
9 Q2
b. State the range of /™. T Dowiee. ) T &) T -a> o

— e

< . d




3. Evaluate the following limits. If the limit does not exist write DNE. In this case,

state if the limit tends to positive or negative infinity, if possible. NOTATION! .
L C 2] /
5 T %' =dx=5 _ i (y__é,.,L/’k_'__)h_ . L - C
mTT 4T TG0 =
{
11 J, =) -2 :!'*w | %
b . x+2 3 = (A _H”__I._'. ‘-T__H e I- i d
]-3;[}1 x—1 Y SUcf ) ( x- k= /
. e "
c. limxecse3x - :
lipresess = L= Gy L
4x*
d. | }
I s ,,




4, Suppose that A(x) is a continuous function and the following table gives the
values of A(x) for the given values of x.

% 4 % 2.7 5
hx) |2 ) 5 5

Suppose £ is a real number such that —1 <k <2. According to the Intermediate
Value Theorem, between what two numbers must ¢ fall? | . a2

Qendes —/ A A

Will there be more than one value of c that satisfies the theorem? Use a graph to

explain your answer. | ; > s g ol B
' ]
RSN - J_j- ——
/1
|
5. Use the graph below to answer the following questions. If the limit does not
exist, write DNE and explain.
a. find |[jm/f(x) = L- & T
24
b. find llmf(\,) . 3 4
ittt —— X :
c. find [ijm/(x) DWW i
al

d. Is f continuous at x =27 Use the definition to continuity to explain.
A / vy DN
ro Y
V? &

e. Is f continuous at x =3? Use the definition to continuity to explain.

1 ij' o
v

3 - |

g ";}‘7_] : : o i . ”-'}’




6. Sketch the function g(x) such that the following conditions are met.

lime() =4 e
x—3" &
limg(x) DNE (-x) :
13 \
. —_— b b —t— ———
llr_l;lg(x)=—1 ~o—|
g(-2)=3 | &
H,\jb—‘fs wwa Van LCL )

7. Find the values of a and b that would make f continuous for all values of x,
given that b > 0.

a—2x if x<0
f(x)=42b+x if 0<x<l
ax* —b if x=1
e = 2o
')LJ + - a_- L '—_?\ d_;L)‘ :qk
V 3bi b
:i;.—':‘ | ? "1
} Y. —3bht|
0 (_qlg.p}(b"t)
b= (b= )
|l.'r !J._



“On my honor, I have neither given nor received assistance on this test, nor do I

Pledge:
or received assistance on this test.”

know of another student who has given

. Signature:
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AP Calculus 1 Name:

Test 3A, Quarter 1
Duty

Directions: No calculator is permitted on this test. Show all your work in a neat and
orderly manner. Partial credit may be awarded for partial solutions.

1. Evaluate the following limits. If the limit does not exist write “DNE” and
explain.

a. limvJx—-2= DL l,-'. \ ‘ ,j"\-_ 3 W C

x—2 ~— =

b. lim = X
h—0 h
1) = U X
c. lim SR

X=p=—w0 ex —e




2

o 1 : . ; - P!
d. If lim f(x) =—— and lim g(x)=—, then Ilm[j (x)—gx)]= =
x—¢ 2 - 3 x=c 2 3
3 7 .
6 Gy
. sin’h |4 C A
e. Ilm—— e  — "
h—01—cosh W .,
Lﬂ A ( I (o oh ) "\‘\1’-\ | Ly La v
A 7 e = — - \"\\ —
-A 2 J ! T A 7 'O R

2. Find the value(s) of x, if any, at which the function f is not continuous. State the
type of discontinuity.

f(x):‘

3 2
x —2x




sin(3x)

: i 0
3. Find a nonzero value for the constant k that makes f(x)= x i
2+3k*, x=0
continuous at x = 0.
2= 24307 b= il n-'{"--}'ﬁ
g '
n’
I\f " &
. K
3
. -x*+3, %<2 )
4. Given f(x)= i . Is f{x) continuous at x = 2? Justify your answer.
x°+9, x>2

Lt )= =t

<)
\
W

'
e

Y2

,J :-4.-\- "f o) b |9 é
x>

"]




5. The graph below shows the position versus time curve of a particle. Use the
information in the graph to answer the following questions.

Position vs. Time Graph

'I,?D — — - — _

g o
&= o

N\

Distance (meters)
8 8 B8

D T T T T 1
] 8 10 15 20 25

Time (seconds)

a. What is the average velocity of the particle during the first twenty

seconds? Be sure to include units.
g ) T.

o |
iy )

b. On what time interval is the particle moving the fastest? Justify your

answer. Be sure to include units. ‘ 2 } -~ 9 n
A _ -3 ) (1' L¥ Ot . }
(l)|\’) 'JJ-:.-_.,"- D \
(<, 19) Valsety = o Y g ~ 4 X Y Yo
o\ 2 v
| “ \r ! AL | c ]

¢. What is the velocity of the particle at 12 seconds? Be sure to include
units.




d. Sketch the graph of the velocity versus time graph for the particle.

% —
.?
Y ™
) et
= :‘ < 15 l
3 R
1

6. Given f(x)=

x—1

Using the limit definition of the derivative, find the derivative of f{x).

a.
_ : _ % =l VX =NKX#4
i Uyl ._" =  {o— | :{x“ _—_ T - =
x/_ - ¢ f ; r 'I‘:.' v o ) 'y Y. :
! Vra x4 (k=1 +/xoht :
. v . o TG — JRaS— T ——— " -\-"}'
' DY H:J bu(* I ! \/ )( /| Yf‘\ { F—
p—1 = Lye k) - b B
I ' of =50
/‘L (' Y- Y+ ) LY X A4 ~ YA v
| . _L____‘______
— ’..'.J Ir G \ ] ".

b. Find the slope of the tangent at x = 5.
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(4 ) Vs

- [\

~

\ S

"+ U}

Yi h -} Wi "
,&\ X =y




1A 1A 1A 1A 1A

AP Calculus 1 Name:

Test 1 A, Quarter 2

Duty
74 points

Directions: No calculator is permitted on this test. Show all your work in a neat and
orderly manner. Circle the correct choice. Partial credit may be awarded for partial
solutions.

5 : —

1. If y= 2% (), then %: 'S i TR TR

X

7N\ . X [~ N _
[ a. }x (Stanx+2xsec’x) [l ==& D X (e, 5

i
\

b |

\
\

3
q 2
b. 5x?tanx—xcsc” x

5 3
c. S5x2tanx+2x2sec’ x

| s

d. x (Staner::csec2 x)

e. x’tanx—5xcsc’x




2. The graph of g(x) is sketched below on the interval [0,4].

A
Y

Which of the following statements about g(x) are (is) true?

I. There is some point ¢ in the interval [0,4] such that g'(c)=0. [~
II. giscontinuousatx =2. T
3 -
[1I. 1=[<0. T
# [2]
a. lonly
b. II only

c. land II only

\—Q and III only

e. I,II, and III




3. g(x)= ‘2.\: —1‘ . Which of the following statements are (is) true?

[. g(x) is continuous at x =

b | =

II. g(x) is differentiable at x =%.

I lim g(x)=0.

2

a. lonly

b. Iand II only

c. Il only
/d\‘l and I1I only

e. L II, and III

4. Find limM: W )= daX

x—2 x—2

B | =




5. Ifyzx(lnx)z,then %= ( bax) + 2 (

a. 3(Inx)

b. (ln x)(Zx +1In x)
:c’\tln x)(2+Inx)
d. (lnx)(2 +xIn x)

e (h1 x)(1+ In x)

6. The equation of the line tangent to the curve y =

What is the value of k?

a. -1 e (rtx) — [ (ex +v)

k+x

atx=-2isy=x+4.

wa

i
v




7. If y=cos’ x—sin’ x, then y'=
a. -1
b. 0

L 25in(2x)

o

d. —2(cosx+sinx)

e. 2(cosx—sinx)

o Nx+1 .
8. If j(x)—.r3+2, then 7(0)=
a. 0 Al / L \
16
By == il
9 >~

e. None of the above. Write your solution in the blank.




9. If f(x)=(g(®) ,g(2)=—land f'(2)=5, find g'(2).

a ‘S f\ _ r /: \ [ /
f ) S txl] - § ()
b. 0 o k4 e " \
5= §(-1) g L&)
1
C: — /
5 )
)
e. 5

10, fG)=e" fix)= L 5 g

saecd
sin” x
=4

Sinzx

b. 2sinxe

~ y
g 2}smxcosxe5'“ 2
e

d. ezuusx

2
2cos” x

c. e




Free Response Section:

1. Find the tangent lines to the curve y = x* — 9x that pass through the point (1,-9)
(1, -9) is not on the curve. (12 points)

7
W/ 2ax -¢
¥ }
- : r'ﬂ <A o
o { vy Y \
Y. ' " Y
v i & \ 2 ;. i--T
R\
@ ‘?,
A A Qe +9
( 26 d]\ = b ! .
K [
52 3 1 | a . -
N _-_‘Dh_A —4a T C‘f ]
3 A
) - j 1
Lo __ ™ 5 -
CH -j L)- [ & ) ',’ _'/; \r
o [ A
) ot " bl
O~ e "3) ) .
’ _l!’
P 8 £ Q)
) - /- k
- )y O ( -l 0\
\y‘
! =" 6 i
# /

a’, if xZ2

2. Given f(x)=4 |, ‘ , find a and b so that f(x) is conti
x“+b, if x>2 i N2 Ll
and differentiable. (6 points) HIRE
{lﬂ - = VY 1
& c = Y
- . | )
'h _..1
) N \

. Note:

nuous




Name:
November 3", 2010
AP Calculus 1, Mrs. Sulkes

Test #2, Q2 Form A
Derivates

NO CALCULATOR. You must show the analytical work to justify each answer. Good luck!
For #1 — 4, fill in the blanks to make each statement true:

1. The derivative of y =secx is

1 - )
2. The function f(x)= is not differentiable at x = il
x+2
3. The function g(x)=+/3—x" is continuous on the interval L YouN3 J
.
4. The derivative of y =logx is X IV

- s -2\ . 4 : .
5. Show that the derivative of J) = In ( 3 ﬁ) is ———— . Show all algebraic steps for full credit.
3(x” —4)
\ / A \
+ |'\ Bl z\ =t v )
LY ] E + }—""D Y 3

\
. \ 3 _: S \‘
\ ' L'-\ Y-2 JJI




tan /x (sin(2v/x) + tan Vx )

6. Show that the derivative of y=(sin2 \/;)(taH\/;) is . Show all
2Jx
algebraic steps for full credit.
4/ - — i
( - t:} WA ¥ 'I"U_\ _}')r o .J' v = . n : -
X e L. Coc e - Lx.
b
X " ]_IQSN\‘ﬁ b f il \ g S w5 1
B — N\ N
Ir . ¥ .
= s 3 oy t T_—. oo fl A
=5 X ) S v A B b s VR
- \ \ Y- | -~ - r .~ ]
- 1§ e N R 5 WA, n \ “ — A VX

7. Find the derivative of y = gr=d=t
" 20 . \” wX | J f
;‘I ” 3 A L 2 \(‘_ 1 l
e3x
8. If g(x) =, then g'(D)=
COSX "

2V
} () = 3L Cax —




9. Find the value(s) of x, if any, at which the tangent line(s) to the graph of the function

f(x)=-3x+4e*" is/are parallel to the line y =—x+4. Justify your answer with work.

AT
{ . . W
S— - i voA
X ) : 3+ (4L
. LX \
— Q o J \
- \ ? - i /'L“'\(\ Y |
ax AR
¢ 2 p)
QL i e
DK 1
n Y J
Q G
) B \ i
4N < /af‘\ﬁ{\ /"f )
. cot’(x+h)—cot’ x 3z
10. The lim at X = is:
h—0 h
\J N ] L \
= — J /
AV
f‘l [ - g 1 ] 1)’
/- 2Cer X i¢
| “) \ " n- = ) \
‘-./- & 3_-'\ \ ~ ) 3 O { 3"‘ " ;.(
{ <l / A N
\ & / n
20 BEl (m) "= 2ty
: 1—
11. What is the average rate of change on the interval (1,4) of the function f(x)= ; ?
_}..

Poa) £y |
-'f‘*)—— (1) S _e
, - “ - o

J

-

e




12. Find the values of @ and b so that f is differentiable (and continuous) for all values of x.

ax® +b ifxed ) ) ( enx
f(x)= . f ()2 o i
4alnx—-2x ifx=>1 ' I o
l\ \r') ) b
aAtb = T
D) L -1 y

13. If f and g are differential functions, A(x)= f(g(x))+g(x),and h'(x)=2(f"(g(x))+1),

then g'(x)= A (x) g ;. s N\ oo i o, - f‘ .
L (ix . : ) . ) a [ /] ¥ .
(9\ '? Ilf": ( L|| ” v ) r' , L v
Y\ LX) ) LS [ x / \
No'y ’ N k) ' K9 ) \x) ()
A& Nx)) nly
—— T ———— = X (&)
+ ( n(Y) )4 '

14. Given the éraph of f(x)below, sketch the graph of f'(x) on the same coordinate plane.

A

Pledge:




Name:
November 17", 2010
AP Calculus 1, Mrs. Sulkes

Test #3, Q2 Form

NO CALCULATOR. For full credit, you must show the analytical work that leads to your answer.

2 ay _ A e ) - ~ =
1 if y=sin@3),then z = (0§ (3 /). 3 L3 2

2. If f(x)=+4cosx+2,then ['(§)=

=
-
L |
g

\ S

.r"] Y : 3 ";."' r .l‘.:

3.1f f(x)=x(Inx)*, then f'(e)=

CGd




& _
4. If y=1xarccot(e™), then o7 =

1? J
\ l. 'l . e l { 3
)l i ; (1 a "\! {
— J \_- Vg ] J X .] { -;:ﬂ ¥ X
= 3 § k‘ f —+ 3 \,

z g s Al : dy Inx .
5. Use logarithmic differentiation to find d—: of ¥y = (SGC X) " in terms of x. You do not need to

dy
simplify the derivative, just solve for 7 .




6. Let f(¥) :1 for t>0. For what value of f is f'(¢) equal to the average rate of change of f on the .
r

closed interval [1,5]?

-— = | = b
o — =1
- N>
- e | %

Y
Y Rt

- 1

4tt=

(E=Vy )

o

7. Use the given information to answer the questions below:

Let f and g be differentiable functions such that f(1)=4, f(3)=-2, g()=3,
f'@)=-5, f')=-4, g')=-3,and g'3) =2.

a. |If A(x)= f(g(x)),then A'(1)=

\ \ ~ \ 4 \

()" 3
= =4~ =D

b. If k(x)=arctan(f(x)), then £'(3) =

‘II -

e
-

[ W




8. If g(x) is the inverse of f(x) and f(x)=x"+x+1,find g'(~1).

/ /
[}
— ]
) M
\
\
¥
) . 4
| - \ é’ -3 L LA
‘.uj oy 3




10. Let v(r) = 3t* —12¢ be the velocity of the particle moving along the x-axis for time t, #>0 in
seconds.

a. In which direction does the particle begin moving and when does it turn around? Show the
analytical work to support your answer,

‘/KO) =) Vi o =Rl Va

b. When is the particle speeding up between 0 and 5 seconds? Show the analytical work to
support your answer.

. , . iz . i, 1—1
11. A particle moves along the x-axis in such a way that its position at time t is given by x(¢) = o
+1

What is the velocity of the particle at time r =27




12. Given f is continuous and differentiable at x =35, find @ and 5.

X+bx  x<5
f(x)=

5sin($x) x>5

BONUS: Given: f(x)=e""

Find f'(x). Then find the zeros of f'(x) on the closed interval [27, 47]:

Pledge:
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