Name Date Period

BC Calculus Practice Test: All Rules of Differentiation
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 = &) — D) =— By
) ®) 3 © < ® - (E)
2.
If ﬁz,‘/l— -‘2, then d“gv =
d){ dx"‘
- ~y =
(A) -2y (B) -y (C) ——= D) ¥ E) =
1-y° 2
3.

: 3 . 3 . 3 | ]
A 5 Hy 52 C) 0 D) = B =
(A) 5 (B) 2 (&) (D) : (E) g
4,
If f(x)=tan(2x), then f(%} =
5
(A) \/g (B) 2\/5 (C) 4 (D) 4\/3: E) 8
S.
What is the instantaneous rate of change at x = 2 of the function f given by f(x)= ¥ —12 0
x—
== Bl g © 5 (D) 2 (E) 6

6 2



If f and g are twice differentiable and if 4(x) = f(g(x)), then A"(x) =

(A)
(B)
(©)
(D)
(E)

7.

(2@ +£(g(x)g"(x)
f"(gx)g'x)+f'(g(x))g"(x)

2

S (g(x)[g' ()]
S7(g(x)g"(x)
f"(g)
2 dy
If x*+xy=10, then when x =2, —=
h
7 . F . 7
5 B) -2 c) - D = E) L
(B) (©) - (D) (E) 5

(A)

Let f be a continuous function on the closed interval [-3,6]. If f(-3)=-1 and f(6)=3, then

the Intermediate Value Theorem guarantees that

(A) f(0)=0

(B) f'(e) =g for at least one ¢ between —3 and 6

(C) —1< f(x)<3 for all x between -3 and 6

(D) f(c)=1 for at least one ¢ between -3 and 6

(E) f(c)=0 for at least one ¢ between —1 and 3

The line normal to the curve y =+/16—x at the point (0,4) has slope

: _ ; 1 _ :
(A) 8 (B) 4 o By (E) -8



10. (Calculator Active)
o : A 1 B o :
The position of an object attached to a spring is given by y(¢) = gcos(ﬁf) ~Zsm(5!) , where 7 is

time in seconds. In the first 4 seconds, how many times is the velocity of the object equal to 0?

(A) Zero
(B) Three
(C) Five
(D) Six

(E) Seven

1.

Let fix)= Jx . 1f the rate of change of f at x =c is twice its rate of change at x=1, then ¢ =

(A) % B) | ©) 4 (D)

| .
— E
Ne) ® 35

12.

o

Y at the point (4,3)?

If x>+ y? =25, what is the value of >

23 7 . 7 . 3 . 25
A) —-— B) -— C) — D) = E) —
(A) 57 (B) 5 (©) = (D) i (E) >
13.
3 2
The value of the derivative of y = atx=01s
2x+1
: | : 1
A) -1 (B) 3 © 0 (D) 5 (E) 1

14.

X+ £
If the graph of y = i

has a horizontal asymptote y =2 and a vertical asymptote x=-3,
x+c

then a+c=

(A) -5 (B) -1 (C) 0O (D) 1 W) 3



15.

: : % .
An equation of the line tangent to the graph of y =cos(2x) at x = 2 1S

\

® r-1ea(s-2)
\

; T

(©) y-z[x—ﬂ

- o B

(D) y= -(A 4}
e

(E) »= —Z(x—ﬂ

16.

S P
—CO0S X =
e (x7)

(A)  6x”sin(x’)cos(x’)
(B) 6x”cos(x’)

(C) sin’(x")

(D) —6x”sin(x’)cos(x’)
(E) —2sin(x*)cos(x’)

17.

a9

If £(x)=(x* -2x—1)§, then f'(0) is

(A) (B) 0 ©) —%

3

(D)

(E)

-2



18

If f(x)= Im, then f'(x)=

3x-3
(A
) A 2x-3
B) ——
N2x=3
]
(®)
2x-3
(D) —x+3
2x—3
S5x-6
By ———
223
19.

If f(x)=(x- l}2 sinx, then f'(0)=

(A) -2 (B) -1 (C) 0O D) 1 (E) 2
20.
[f y=tanx—cotx, then @:

dx

(A) secxcscx (B) secx—cscx (C) secx+cscx (D) sec® x—csc? x (E) sec” x+csc’ x

21.

: { 2x+3 ] .
An equation of the line tangent to the graph of v = 7 atthe point (1,5) is

(A) 13x—y=8 (B) 13x+y=I8 (C) x-13y=64

(D) x+13y=66 (E) -2x+3y=13



22.

If x+7y =29 is an equation of the line normal to the graph of /" at the point (1,4), then f'(1)=

A) 7 by = €3 —= D) - E) —7
(A) ®) - © - ® -2 ®
23.
If x3+3,xy+2y3=17,thcn in terms ofxandy,?z
X
) -2
x+2y2
® -t
x+3?
2
x“+y
Y =
= x+2y
-
xX“+y
©) -5
,
_x"‘
(E)
1+2y°
24.
If }’2 —2xy=16, then 4 =
dx
! X ) . ' 2 :
(A) B) — (€ — (D) —2 ® 2
.]’f'—_x x__}«‘ _}!—_x 2-}:_}: x_}}

25.

’ ; i i o uv .
If u, v, and w are nonzero differentiable functions, then the derivative of — 1is

w
' +u'v u'v'w —uvw’ v —uv'w—u'vw
(A) - B —— (©) .
W w* w*
wvw+uv'w+ uvn' ' w+u'vw —uvn’
(D) 5 (E) 5

W W~



26.
tan3(x+h)—tan3x

The lim is
h—0 h
(A) O (B) 3scc2(3,r) (C) scc2(3x) (D) 3cot(3x) (E) nonexistent
27.
2
If y=2cos (i} then 4 f:
2 dx”

(A) —SCOS["] (B) —2605(%} (C) -smf%] (D) —cos(%j (E) —%cos(%]

\ % \ \

[ ST

28.
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) —e*cos(e™)

29.
3

If f(x)=(x-12+

x—2

6_2 , then f(2)=

. 3 7 3
(A) 1 B) = (€ 2 D) = 5 P
30.
d ( In x° i
£fur)-
(A) 1+2x (B) x+x° (C) 3x° D) (E) x*+x



31.

. In(e+h)-1,
Im——~— 15
h—0 h

(A) f'(e), where f(x)=Inx

Inx

(B) f'(e), where f(x)==>
(©) f'(), where f(x)=Inx
(D) f'(1). where f(x)=1In(x+e)
(E) f'(0). where f(x)=Inx

32. (Calculator permitted)

Let f be the function given by f(x)= 2¢*" . For what value of x is the slope of the line tangent to

the graph of f at (x, f(x)) equal to 3?

(A) 0.168 (B) 0.276 €y 6318 (D) 0.342 (E) 0.551
33.
If f{x)= 28 , then f'(x)=
2x
2 )
) eZ(1-2%)
2x7
(C) eEI
™ 62 )
(D) ——~
b
) eZ(2x-1)



34.
if f(x)=T ‘ . ‘, then f'(x)=

(A)

xz—vl

2x ‘

35.
dy

X

If y=arctan(e’¥), then

e . 2e2¥
(B) i
B 1+e¥

(A)

36.
If ef(-ﬂ - l.f_xz’ then hfr(x) o
2

(B) 5
1+ x° 1+ x*

(A)

37.

(C) 2x(1+x%)

(D) 2x(e1‘f) (E) 2xIn(l+x%)

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

(A) 0 (B) 1

(C) e

2

(D) e (E) l-e



38.
If f(x)= C?mnzx, then f'(x)=
(A) etan"x
(B) sec’x plan’
(C) tan’x plan” -l
(D) 2tanxsec’x i
(E) 2tan xe™
39.
If f(x)=In(e?®), then f'(x)=

(A) 1 (B) 2 (C) 2x (D) e2* (E) 2¢7

40.
If f(x)= e311](x2)7 then f'(x)=

(A) 83131(12) (B) ize}ln{-TZ) (C) 6(1“ ‘x)e?ﬁll'l{"(z) (D) 5x4 (E) 6J(S
X

41.

gy

()=

iy 7 B) (2" Hx e 42552 (D) (2" HIn2 (E) 12—"2

n

42.

iln COS(E] 1S

dx W




43.

The slope of the line normal to the graph of y =2In(secx) at x =% IS

(A) -2
. |
(B) T
. |
©) 5
D) 2

(E) nonexistent

44,
If Fix)= (xz H)x , then Fi{x)=

@A) x(x?+ 1)'T_l

(B) 2+ (+ +1)'T_1

C) x 1n(x2 +1)

(D) ln(x2+l)+ %""2
oxt+1
(E) ('cz-kl)'T ln(r2+l)+ 2x°
” - : ! x4l

45.
If f(x)=e", then In( f'(2))=

. , 1 .
(A) 2 (B) 0 © (D) 2e (E)
46. ‘
If f(x)= 111(\/;), then f"(x)=
@) -= B -— B = B @ =
X 2% 2x . X

| %]



BC Free Response:

1. (AB 2000)
Consider the curve given by ,‘(}-‘2 - 13}' = 6.

) )
3xly - y2

o Y
(a) Show that = 5

X 2xy — x

(b) Find all points on the curve whose x-coordinate is 1, and write an equation for the tangent line at each of
these points.

(¢) Find the x-coordinate of each point on the curve where the tangent line is vertical.




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).

+

x—0




