
Calculus AB

CALCULUS AB
SECTION I, Part A
Tirne-55 minutes

Number of questlons-28

A CALCULATOR MAY NOT BE USED ON THIS PART OF THE EXAM.

Dlrectlons: Solve each of the following problems, using the available space for scratch work. Atter examining the
torm of the choices, decide which is the best of the choices given and till in the corresponding oval on the answer
sheet. No credit will be given for anything written in the exam book. Do not spend too much time on any one
problem.

In this exam:

( I ) Unless otherwise specified, the domain of a function / is assumed to be the set of all real numben "r for which
/ (.r) is a real number.

(2) . 'fhe inverse of a rrigonometric t'unction f ^uy 
be indicated using the inverse function notation .f-t o, with the

pretix "arc" (e.g., sin-l.r = arcsin x ).

l.

2li
(A) In -r2

.. (2x - l)(3 -,r) .
lrrlr --i--_-----;--__ ror-r- (.r - l)(r + J)

(A) -3 (B) -2

a"la =

+C

(c) 2 (D) 3 (E) nonexistent

(E) -2x-3 + C(B) -ln xz + C (C) x-r + C (D) -.r-r + C



l. If /(.t) = (.r - l)(.r2 + z)r, trren l''(r) =

(Al 6.r(12 + z)l

18) 6.r(.r - r)(.r2 + z)l

tc) (" + z)'(.': + Lr - t)

rD) (.rr r z)2 (2.r2 - 6x + z)

(E) -l(., - r)(.r2 + z)2

.1. 
Jirin{zr) + cos(2x)) dr =

(A; |cos(2.r) + 
{sin(2.r) 

+ c

(B) -jcos(z.r) + jsin(2.r) + c

(C) 2cos(2.r) + 2sin(2.r) + C

(D) 2cos(2.r) - 2sin(2;r) + C

(E) -2cos(2,r) + 2sin(2.u) + C

Sxa +8x2 . o

). riiTl ----------- rS
r+0 l-14 - l6xt

r5(A) -t (B) 0 (C) t (D) i (E) nonexistent

l'r'-o if .r*2l(')= 1 .t-2
lr if .r=2

" 6. Let / be the function defined above. Which of the following statements about / are true?

I. / has a limit at .r = 2.

II. / is continuous at x = 2.

III. / is differentiable at x = 2.

(A) t onlY

(B) II only

(C) tII only

(D) t and II only

(E) I, [I, and III



7. ,\ particle moves along
position .r = 2 at tinre

(;\) -t (B) 6

the,r-l.ris rvith vcltrcitv qivcrr

/ = (), rvhat is the position of

iC) e (D) ll

by I (r) = -lrl + 6r tirr rime
the particle at tirne r = I 

,l

(t1) ll

r 2 0. Il the particle is at

which of the

It. lf /(r) =

tlV(,\) -'ur,)

cos(.i.r). thcn 7''[{) =ui/
,1.,/ ((B) '- (c) -+ 1(D) -:'l

-/;
/ _, -)v-t
( r:,')

9. The graph of the piecewise linear function / is shown in the figure above. If g(r) =
following values is greatest?

((')

I,,ro u,,

10. 'f he

(,'\)

(n) s(-3) (s) g(-2) (c) g(o) (D) s(l) (s) s(2)

('iraph ot /
untph ol the function / is shown above ior 0 s -r < i. of the following, ',vhich has the least value,/

l. l(r),/.r

[.cftRietnittrnsumrtpproximutiun,,f J'l(r)./.r rvith-lsubintervalsofequal length

llight flierrrann surll approxirnati,rn,rt' It/(r) r/-r rvith 4 subintervals of equal length. Jt "

IlidpoirrtRiernannsurnrtppro,tirnationut 
J,'/(-r)r/-r rvith.lsubintervalsofequallength

I'rltpcztiirlal sunt upproxirlution .,f i ' 11 ,1 r/.r with J subintervals of eoual lenuth

{ l} )

{l))

Craph of /

il")



Graph of /

1 L The graph of a function / is shown above. Which of the following could be the graph of /'',

(A) (B) (c)

the derivative of /'?

v

r2. lf /("r) = eQl'), then

1,4; 2g(2/')ln r

J'tt) =

( B) e(:/ ')
l-:/,r)(C) et l et -),et't (E) -2.rrrl2l'l

t]. lf

2,r+2
.t

I+-
.r

,7
-r) = .r- +

lln.r+2
_t

rl 2.r, then *tf tLn.r)) =

(A) (B) l.r ln r + l.r tC) lln r + l (D) lln"r (E)



Y 0 I
,, a

J

f"(t) 5 0 1 .l+

l4' The polynomial function / has selected values of its second tlerivative !'" givenin the table above.
Which of the following statements must be true?

(A) / is increasing on the interval (0, 2).

(B) / is decreasing on the interval (0, 2).

(C) / has a local maximum at x = [.

1D) The graph of / has a point of inllection at .r = l.
(E) The graph of / changes concaviry in the interval (0, 2).

F

15. |-Lat=J .r'-4
-l1A) _j__; I C

+(x2 - +)'

(B) ,-!*--+c
2p" - a)

rcl jrnl xz - +l+ c

(D) 2tnl.r2 - +l+ c

| / r\(E) 
Tarctanti/ 

-. !

16. If sin(-w) = ... then # =

(A)

- 
(B)

(c)

(D)

(E)

l
----------_-
cos(xv)

I-_-.----..---:.
.r cos (-r.y)

I - cos(.r_v)

cos(.q,)

I -.vcos(rv)
.r cos (.r.v)

y(l - cos("ry))



(irltph ol/'

17. 'fhe gruph of the tunction / shown above has horizontal tangents at .r = 2 and .r = 5. Let g be the tunction

Llefinetl by ,g(.r) = l,' 11t1At Fur rvhat values of .r does the graph of g have a poittt of intlection'l

(A) 2 only (B) 4 only (C) 2 and 5 only (D) 2, '1, and 5 (E) 0, 4, and 6

l$. tn tho .ry-planc, tho lino

tho value of & ?

(A) -3 (B) -2

20. Let f be a function with a second derivative given by
of the points of inflection of the graph of /?
(A) 0 only (B) 3 only (C) 0 and 6 only

.Ety = k, where ,t isaconstant,istangenttothegraphof y = xz +3x + t. Whatis

(c) -t (D) 0 (E) I

19. What are all horizontal a.symptotes of thc graph of y = + in the ry-plane?' t-2
(A) Y=-l onlY

(B) y=oonlY

(C) Y=5 onl'

(D) y=-l and1r=0

(E) l=-l andy=J

"f "(t) = .rz (., - 3Xr - 6). what are the x-coordinares

(D) 3 and 6 only (E) 0, 3, and 6



21. A particle moves along a straight line. The graph of the particle's position .r(r) at time r is shown above for
0<t<6.Thegraphhashorizontaltangentsat/=landt=5andapointofint'lectionatt=2.Forwhat
values of t is the velocity of the particle increasing?

(A) 0 <t <2

(B) lcr<5
(C) 2<t<6
(D) 3<r<5
(E) | < t <2

23. which of the following is the solurion ro rhe ditferenrial equation

condition y(3) = -2 Z

(,\) -v - )e-g+\Jf J

(B) -v - -)e-e+;f r

trJ
rC) y =,/?

with the initial

only

and5<t<6

22. A rumor spreads among a population of l/ people at a rate proportional to the product of the number of people
who have heard the rumor and the number of people who have not heard the rumor. If p denotes the numbei of
people who have heard the rumor, which of the following differential equations could be used to model this
situation with respect to time t, where k is a positive constant?

(A\ 4=kn
dt

'ln(B) +=kP(N-P)tit

dp(q i; = kP(P - N)

@ +=kr(,v-r) 
!

'dt

,t^
(E) #=kt(t-,V)LII

dv .r2+=--
dry

(D) Y=



21. 'fhe function / is twice differentiable with J Q) = l, J'(2) = 4, and | "(Z) = j. What is rhe value of the
upproximation of /(1.9) using the line rangent to the graph of / at x = 2,!

(A) 0.4 (B) 0.6 (C) 0.7 (D) 1.3 (E) r.4

(t\) -4 (B) -2 (c) 0 (D) 2 (E) 4

26. what is the slope of the line tangent to the curve y = arctan (4'r) at the point at which -' = I '?

fcx+d for.rS2
f(.r)={

l.r" - c.r for .v > 2

25. Let / be the tunction defined above, where c and d are constants. If / is dilferentiable at .r = 2, what is the
valueof c+d?

(E) -2

l/
fl
lt

27. Shown above is a slope fleld for which of the tbllowing ditferential equations?

dv(,\) ; =.ry

.L,

- (B) #=Iy-yLT

dy{L) ;=-ry+Y

(A)2 (B)+ (c)o (D) I-t

tl\
\ \\
\ \\

l l I

ttl
ttl
/tt

\\\
\\\
\II
ltl

-5-l /
II
ll
tt
tt

(D)

(E)

dy+=.W*.V

'/].=(.r+t)l
LLt



28. Let/beadifferentiablefunctionsuchthar /(3) = 15, /(6) = j, f,(3\ = -g, and f,(6)=_2. Thefunction g

is differentiable and g(..) = /-t (.r) for all .r. What is the value of g,(3) ?

I
(A) -;

L

I(B) _8

I(c) ;
I(D) i

(E) The value of g'(3) cannot be determined from the information given.


