Name Date Period

AB Calculus Practice Test: All Rules of Differentiation & Relative extrema
Part I: Multiple Choice

1.
Let fand g be functions that are differentiable everywhere. If g is the inverse function of f and

if g(-2)=5 and fr(ﬁ) = -—%? then g'(—z) =

A) 2 (B) % ©) é Oy == E -2

2.

Il f and gare twice dilferenliable and il A(x) = f(g(x)). then A"(x) =
A) £ (g@)g@] +1(g()g"(x)

(B) "(gx)g' ) +f'(g(x)g"(x)

© f"(g)[g' ]

D) "(g(x))g"(x)

(E) "(g)

3.
If x> +3xp+23% =17, then in terms of x and y, j—} =
X
x” +
() ———g
XE2p
(B) E4y
' xX+y
oty
o) X )
© X+2y
D) - 2+ y
. Hl}!z
® —



4.

If f(x)=sin (e_'r ), then f'(x)=

(A)
(B)
(©)
(D)
(E)

5.

If £(x)=(x—1)%+

(A)

(A)

(B)

(©)

(D)

(E)

—cos(e™™)

cos(e ")+e "

cos(e” " )—e "

e " cos(e ™)

—e " cos(e™™)

3 x—2

e
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1 (B) i

-2

1+ 2x (B) X+x

f'(e), where f(x)=Inx
f'(e), where f(x)= mTY
f'(1), where f(x)=Inx
£'(1), where f(x)=In(x+e)

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

()

(€)

2

3%
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(D)

(D)

(E)
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If f(x)= = , then f'(x)=
2x
(A) 1
@) <052
2x°
(C) eEI
ji ==
X
€ =
2x°

9.
If_f(x)zln‘x2—4‘,thcn_f(x)z

2x

2=

(A)

(B) 2x

© S

(D) —

® —

10.

If y :arctan(ezx), then d_}:

(A)

(E)

l+e

4 x



1.

If ef(-ﬂ - 1+x27 then hfr(x) =

| . 2x
(A) 5 (B) 5
1+ x° 1+ x*

(C) 2x(1+x?) (D) 2x(el_12) (E) 2xIn(1+x%)

12.

The slope of the line tangent to the graph of In(xy)= x at the point where x=1 is

(A) 0O (B) 1 (C) e D) & it T
13.

If f(x)= emzx, then f(x)=

(A) plan’

(B) sec’x ptan” x

(C) tan’x tan” a1

(D) 2tan xsec’x ptan’x

(E) 2tanxe™

14.

If £(x)=In(e?®), then f'(x)=

(A) 1 B) 2 C) 2x (D) o2 (E) 2e~ 2"
15.

I fix)= e311]{x2), then f'(x)=

(A) 831]](1_) (B) iz 63111{'(_) (C) 6(1“ ,1{) 63111{"(_) (D) 5;{4 (E) 6,}:5
X



dx
iy 7 B) (2" Hx e 42552 (D) (2" HIn2 (E) 12—"2
n
17.
i111 COS(EJ is
dx W
Ry — (B) —tan(Ej (C) 1
Fonl - &
x“cos cos
b X
(D) Etan [E] (E) i,)tan(i]
X X x* X
18.
The slope of the line normal to the graph of y =2In(secx) at ng is
(5 -2
; 1
(B) &
; ]
(©) 5
D) 2
(E) nonexistent
19.
If f(x)=e", then In( f'(2))=
(A) 2 (B) 0 (C) 12 (D) 2e (E) e?
e
20.
If fix)= ln(\/;), then f"(x)=
2 1 1 1 2
(B (B) ——s (] = iy =5—— B —
x* 2x° 2x = X~



21.
If f(x) =(;c2 +1.)‘, then f'(x)=

@) x(x*+1)

B) 2x*(x%4 1]1_l

(©) (" +1)

: - 2.(

D) In(x*-1

(D) 11(: )+ t2+1

® (*+1) I(x*+1) 25"

X+ n(x"+1)+

' ( wf - ;c?+1_|

22.
2-3x)

If f(0)=(x+1)" ", then f'(1)=

(A) —%IH{SE) (B) —In(8e) (C) —%111{2)

23.
d :
—(arcsin 2x) =
x )
-1 -2
A) —F— (B)
241 - 4x 4x% -1
2 2
(D) - E) ——
V1-4x° 4x° -1
24.
Let f(x)= cos(arctanx) . What is the range of f?
(A) {x —E<x<E} B) {x|0<x<1)

(D)

C) —F—
241 -4y’

€) {x|0<x<1}



25.

(-
If y=e™, then v A
dr”
{A) nH GHI (B) n!eﬂ.‘f
26.

(C) ne™ (D)

1 . : :
If f(x)=x+—, then the set of values for which f increases is
X

(A) (oo, —1]U[L,)

(D) (0,)
27.
If y=x"%, then y' is
Inx
x “Inx
oy
X

B) MInx

2xM ¥ In x
(C)
x
¥ 1 x
(D)
%

(E) None of the above

28.

B) [-L1]

(E) (-90,0)u(0,0)

e (E) nle"

(O) (—oo, ::c-)

If f(g(x)= ln(.‘«:2 + 4), f(x)= 1n(x2 ), and g(x) >0 for all real x, then g(x)=

1 |
= B) —
x“+4 x +4

(A)

(C) x*+4 (D)

x2+4 (E) x+2



29.

If y= 10{:(2—1:] , then 4 =

dx
@) (1010 ® (2x)10" ©) («* —l)lo‘-"fg‘z:’
(D) Q,Y(IHIO)IO{XE_I:) (E) xz(lnlo)m{xz_l)

30.

An equation of the line tangent to y = x> +3x%+2 atits point of intlection 1s

(A) y=-6x-6 (B) y=-3x+1 (C) y=2x+10
(D) y=3x-1 (E) y=4x+1
31.

If / and g are twice differentiable functions such that g(x) = e/ ™ and 2"(x)= h(x)efm :
then A(x) =

2

A) fi()+ (%) B) f(O+(f "(Jf))2 © (f'()+f"(x)
(D) (') + /") (E) 2/'(x)+/"(x)

32.

For U<x<g, if y=(sinx)", then E{: is

(A) xIn(sinx) (B) (sinx)"cotx (©) x(sinx)" (cosx)
(D) (sinx)"(xcosx+sinx) (E) (sinx)"(xcotx+In(sinx))

33.

%(A_[nx) i

Inx

(A) ™ B) (hx)* (€ 3_(111,\-)(;(“’-*) (D) (1nx)(x‘“-‘f—‘) (E) 2(111,\-)(3 )

X



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 h is given
by k'(z) = ¥ TE el 5 0.

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

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

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

(d) Does the line tangent to the graph of h at z = 4 lie above or below the graph of h for

z > 47 Why?




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

1-Inx
2

(a) Show that the derivative of f'is given by f '(x) =

(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).

+
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