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AB Calculus Practice Test: All Rules of Differentiation & Relative extrema

Name Date Period

Part I: Multiple Choice
E L
Let fand g be functions that are differentiable everywhere. If g is the inverse function of /" and

. ' | _ -
if g(-2)=5 and f'(5)=—%, then g'(-2)= E: 2% (D)= 2y T v

(5-D
(A) 2 ®) + © 1 By = E) -2
2 5 5
2.
IT / and g are (wice differentiable and il A(x) = f(g(x)). then A"(x) =
. ) ”‘)ﬂ /X))
A) (g g®@] +f'(gx)g"(x) A{X) {ﬁ ,
. = ‘90
B) (g))g'®) +f'(g(x)g"(x) '/]é() ﬁ/j@)ﬂ g 7£/’ ) )
1 0= £ (qw)-500-90+7(39)9 (c
(@) f"(g(X))[.g'(.x)]“ }] ) F@X)jk)j 3 )
i I 2 ] 1/
D@ 1(2(:0)g") L60= £ q) + £ () 9%
(E) 7"(gx))
)
dy

If x* +3xy+2)3 =17, then in terms of x and y, = =

P A0 k()

@) -2
X+2y m m
i 35414—33*3/(73'*@2» =0
xrty
(B) = Py 2
Xty ﬂ{zx rly)= —33
v )
57
4y
L) = > 2
x+2y Ay —3F(x +y)
I i
. / 2(x +242
D) -4
2y
_,r.‘
(E)




E 4
If f(x)= sm( : ) then f'(x)=

2= c«as(e‘") (&)-(1)

(A) -—cos(e™)

Fh)= — 6 cos (&™)
(B) cos(e *)+e "
(C) cos(e™)—e™™
(D) e Fcos(e™)
(E) —e"cos(e™)
C 5.
3 x=2 /2 L (’< 2)

_ . Fi) = ()
; then f(2) 'P{&) 7()( g)/"(,)* -LC, (D

If f(x)=(x-1)2+

f)= 2+5-@D
3 7
(A) 1 By = (©) 2 (D) 5
C_ 6.
d In x° 7
g(" )‘ x ¢> (@ ~B¢’]
(A) 1+2x (B) x+x? (C) 3x? (D) x°

A 7.
. In(e+h)-1 . . Dfet)— Lne
R

(A) f'(e), whete f(x)=lnx
B) ['@), whete f(x)="
(© (1), where f(x)=1nx
(D) f(1), where f(x)=1In(x+e)

(E) f'(0), where f(x)=Inx

(E)

+X



C s.

If f(X)=

(A)

(B)

2x

1

e?*(1-2x)

(

(2x)(. eqx)&)' &)@

, then f'(x)= F/) (20?

Piy=78"(2x-1] %,,,,
Yx*

/F(X> e (ZX’D

252
© e

2x
(D) e (2; +1)
X
e?*(2x-1)

2x?

(E)

D o

B

If f(x)=ln‘x2—1‘, then f'(x)=

i f 5< (X ) (zx)

P> e

(A)

© 5

(D)

(E) —

10.
|

dy
_ 2x Y _
If y =arctan(e”"), then o [+ (&)™

2% 20%%
(B) 4x

(A)
4x l+e™

l-e

(©)

el -

2%

e

l+e

4x

Ze_
) +e’*




XSolue for <) /571

Bl Bu(e™ Y=l

_ 0= L (1459
f(x). . "(x)=
If e/ =1+x?%, then f'(x)= £ (%/—x/)/u) /.,L)(

(A) : : - (B) 12"2 (C) 2x(1+x*) (D) 2x(el+x2) (E) 2xIn(1+x?)
+ X +x
A 12.
The slope of the line tangent to the graph of In(xy) = x at the point where x =1 is
sy P xye & g, g RO g £2e g
(A) 0 (B) 1 (C) e (D) g (E) l-e
N3,
If f(x)=eta"2x, then f'(x)=
( A) etanz X 10/3( Qm\y)
(B) Scczxefanzx ’F/X) (2@)_%)&) sec
(C) tanzxetanz.wr—l
(D) 2tan xsec’x ptan” ¥
(E) 2tan xeltn' x
B 14. ‘P/x)=ZX,‘P'/X):Z K simplify early X often
If f(x)=In(e?*), then f'(x)=
(A) 1 (B) 2 (C) 2x (D) &% (E) 2¢7*

e 1S .
If f(x)=e3l“(xz), then f'(x)= *&= e &ﬂh(x)—k / ‘P/x) 6

wn

A) ) (B) ize”"‘xz’ (C) 6(nx)"*) (D) 5x4 (B) 6x
X



. 16.

2(2)= ()

a) 2 B) @ Hx € @H9m2 (D) @@*Hn2 () 12—"2
n
£ 1.
d T . ) L 1ERED) ey
Eln cos(;} is _ W-(—sm@ ( )c> ?@%{(r)\L_ 77&"/—"—)
w — (8) —tan[fj © —
7. T X T
% cos(—) cos(—j
X
(D) Etan(EJ (E) iztan(EJ
X X 5% X
B 18
The slope of the line normal to the graph of y =2In(secx) at ng is
. g:onorm-/s%,ﬂe
I - J4anx
(B) —E jl(%—,Zﬁujg:Z
1
©) 5
D) 2
(E) nonexistent
19.
If f(x)=e", then In( f'(2))= {,\’@:g/ 4"(1)=e,2) @M@‘m) =g =(2]
(A 2 (B) 0 @ - D) 2e E) &
e
B 20.
-] ot ) =2 -1
If () =In(V), then f'(x)= £ )2 Q60D S hme, $09-0)0)= 24002V (=)
2 1 1 1 2
A) —-— B) —-—— C) — Py Bl —
) =y B - © o Q) ~— @ 5

2x2
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If f(x)= (xz +1')‘, then f'(x)=

A

D

(A)

(B)

©

(D)

(E)

22.

If f(x) =(x2 +l)

Bly-(3tas 2= (ﬂnl I) "(Mt&.e) -4 u(s¢)

(A)

23.
v

(A)

24.

(D)

x(x7‘ + l)x_'
2x? ‘:xz + l)x_l

xhl(x2 +l)

2
2x“

2

ln(x‘ —1)+x B

xi—l'x In(x* +1)+ 27
J (e +1)+

(2-3x)

-—%ln(Se) (B)

d ) /
d—(arcsm(z,\j) = oo

.
241 —4x?

{x|—l<x<l}

Lo& viFF

D es) Ol
D (9)=00) Inlx+D

Ax[% S:] /(X[ (x) (/ﬁu(x-w)}
G)N {Mﬂu(xw}%&){x +)/2x)

% - @(x@ﬂ‘ m](x +I)

X +1_|

then f ()=

—In(8e)

(z> 2

(©) -%ln(2)

g"‘(‘F 5‘» (23 ,ﬂu(x )
;x {—‘{,9 4 /x) (- ”)(Mx*/)) + (1—3%14,&/2)()

2x(2

fpf)a" /—5&.{“/)4— X1

1
(D) 5

=55 9V xRange

3x)& (z- 3")

©)

21 —4x?

oF fickanaent is v 7,
"Y=Ta (—‘(L't>avdr"blw's
.-Hw.duwuihp'f cos Y. Y= Gosx

RM’( oF cosye for ye(- 159
(©) { | 0<x< 1} ge("f]
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A
n H n
If y=e€™, then —== &£4.4

dx
(A) nte™ (B) n!e™ C) ne™ (D) n"e" (E) nle*

A 26

Fog-1- @ ==

1)
If f(x)=x +l then the set of values for which f increases is o b 2o il?m
X Lincreases when £'50 X—X—'/Lar)(-‘-/ a-«h«(e-‘rk-.rdm<r's.
(-00-)U(1,52) *-lﬁri;'b'n‘f:'ﬁl;* endpls o be.indlde,
(A) (=0, —1]U[1,) (B) [-L1] (C) (—o,»)
(D) (0,00) (E) (—oo,O)u(O,oo)
& 27 ' L) ¥
. W€ 4 - QM "] 4= 6 x )X
SRR g LoGD¥F: M&\X 4)([&“:11 Jx[ %
i y=5x"", then j is A. éﬁux) @333.= 2014
Inx
X - nx
A
(A) 2
B) Mnx
©) 2x™ ¥ In x
X
(D) xlnx Inx
X

(E) None of the above

[ 28,
If f(g(x))=1n(x2+4), f(x)=1n(x2), and g(x) >0 for all real x, then g(x)=

| 1 2 2
A B & x“+4 D) x"+4 E) x+2
(A) m (B) 2 ©) (D) (E)
KCoonsiion A(@@ﬁ;)“)
=&A(X'L4—ﬂ)




29.

X dy )
lfy=10( ) then / (k= /Zn/ﬁ /Zx)
(A) (1n10)10(‘x__l) (B) (2x)10("‘_‘l) (©) (x2 _1)10(_.»(‘—2‘)
(D) 2x(ln10)10(x-_l) (E) xz(lnlo)lo(r_l)
30.
An equation of the line tangent to y = x 343x2+2 atits point of inflection is OMIT THIS oME. TS
3/03}!;‘»2 LD 3o §5.4.
G g “ 3@'—__— o Lo L
(A) y= 6x—6 j lf 3(x+1) (B) y= 3x+1 H\j"d«u S/pfcM (C) y—21+10
17t3>(3 rs—hrw.jn xX=-l

x:—! 'S an b "‘pl"-‘- on

(D) y=3x-1 (E) y=4x+1 e g,

31.
If / and g are twice differentiable functions such that g(x) = e/ and g'(x)= h(x)ef(x) :
then h(x)= 9&= . £
900~ @F@ £h) (¢t x))+( (p W= e <{ £1) +sz)>
(A) f'(x)+ f"(x) B TRl (X)) ©) (f'(x)+f"(x))2
D) (/")) + /(%) B) 2/' )+ /")
32. x
T dy LO&DIFF ﬁhj @Z)@«f"\@ ‘j( = (ﬁv&'mx # x eoP)Ginx)
For O0<x<—, if y:(sinx)x, then — 1s a;( bﬁﬂ J)—([‘/x(mm@
. dx ( = () bowsinx +(x)(5Em) (@59
(A) xIn(sinx) (B) (sinx)"cotx (C) x(sin x)x_l (cosx)
(D) (sinx)"(xcosx+sinx) (E) (sinx)" (xcotx+ln(sinx))
33. Loq PIFF K_L Z@"X)YX)

)= 22

A) ™ ®B) (Inx)* () ;(mx)(x'“*) (D) (lnr)( "”‘) (E) 2(1m)( ‘“‘)



BC Free Response:

1. 2001 AB4
Let h be a function defined for all z = 0 such that h(4) = —3 and the derivative of his given
-
by h'(z) = : for all z = 0.

(a) Find all values of zfor which the graph of & has a horizontal tangent, and determine
whether h has a local maximum, a local minimum, or neither at each of these values.
Justify your answers.

(b) On what intervals, if any, is the graph of h concave up? Justify your answer.

(c) Write an equation for the line tangent to the graph of h at = = 4.

(d) Does the line tangent to the graph of h at z = 4 lie above or below the graph of & for
z > 47?7 Why?

(a) R(z)=0 at z = +J2 [(1:2=%2
1 : analysis
R(z) _ ? 4 urlld _ ? + 4:1 2: conclusions
[ v [ < —1 > not dealing with
T —/2 0 2 discontinuity at 0
Local minima at 2 = —/2 and at z = V2
1: A"(z)

(b) A"(z) =1+ % > 0 for all z = 0. Therefore.
T

_ 3:{1:h"(z)>0
the graph of A 1s concave up for all 2z = 0.

1 : answer
16—-2 7
r'(4) = = —
() Wiy="r2=1
7 _ .
y+3= 5(1’ —4) 1 : tangent line equation
(d) The tangent line is below the graph because 1 : answer with reason

the graph of h 1s concave up for z > 4.



2. 2008 AB6
Let fbe the function given by f(x)= Inx forall x>0.
X

(a) Show that the derivative of f'is given by f ’( x) _I= 12nx
x

2

(b) Write an equation for the line tangent to the graph of fat x=e".

(c) Find the x-coordinate of the point at which f” (x) =0.
(d) Find the x-coordinate of the point at which f"(x)=0.
(e) Find lim+ f(x).

x—0

@ £(e) =25 =2 r(e) ==

e e

An equation for the tangent line is y = % — %(x - e )
e” e

(b) f’(x) =0 when x = e. The function f has a relative maximum
at x = e because f’(x) changes from positive to negative at
X=e

1 »
” = _(l_hl x)zx -3+ 2Inx
() f(x)=—% = == forall x >0

f”(x)=0 when -3+ 2lnx=0
x=el

The graph of f has a point of inflection at x = ¢*/? because

f”(x) changes sign at x = &*/2.

(d) lim Lk = —oco or Does Not Exist
x=0t X

1 : answer

5 { 1: f(€®) and f(€?)

l:x=e
3: ¢ 1 :relative maximum
1 : justification

;. {2 - f(x)

1 : answer

1 : answer



AP® CALCULUS AB
2008 SCORING GUIDELINES (Form B)

Question 6
Consider the closed curve in the xy-plane given by
X +2x+y' +4y =5
dy _ —(x+1)
dx 2(y*+1)

(b) Write an equation for the line tangent to the curve at the point (-2, 1).

(a) Show that

(c) Find the coordinates of the two points on the curve where the line tangent to the curve is vertical.
(d) Is it possible for this curve to have a horizontal tangent at points where it intersects the x-axis?

Explain your reasoning.
(@ 2x+2+4y 2t 45 =0 5 { 1 : implicit differentiation
" | 1 : verification

3.4\ Y - 5y
(4y +4)dx_ 2x -2
d_y_—2(x+1) _ =(x+1)

dc a4y +1)  2(y’+1)

_=(=2+1) _1

=20+ 4 2:{1:510” N
1 : tangent line equation

dy
() o

(<21

Tangent line: y =1+ %(x +2)

(c) Vertical tangent lines occur at points on the curve where l:y=-1
¥ +1=0 (or y=—1)and x # 1. 3. 1 : substitutes y = —1 into the
’ equation of the curve
On the curve, y = —1 implies that 2 +2x+1-4= 5, 1 : answer

so x=-4or x=2.

Vertical tangent lines occur at the points (-4, —1) and

(2,-1).
(d) Horizontal tangents occur at points on the curve where 5. { 1 : works withx = —=lor y =0
x=-land y #-1. " | 1: answer with reason

The curve crosses the x-axis where y = 0.
(1> +2(-1)+0* +4.0%5

No, the curve cannot have a horizontal tangent where it
crosses the x-axis.







