BC: MC Practice Questions

TEST 2: Derivatives and Diff ability

NO CALCULATOR

I.
Which of the following defines a function f for which f(—x)=—f(x)?
(A f(x)= x2 (B) f(x)=sinx (C) f(x)=cosx
(D) f(x)=logx E) f(x)=¢"

2.
In(x-2)<0 ifand only if

(A) x<3 (B) 0<x<3 (3 Fersd
(D) x>2 (B) x>3
3.
2RSS =T o
If FX= x  Tora =2, and if f is continuous at x =2, then k =
f(2)=k
: 1 | : 7
A) 0 B) — C) - By 1 E) —
(A) (B) - (©) 5 (D) (E) :
4

if filx)=2 +‘ x=3 | for all x, then the value of the derivative f'(x) at x=3 is

(A) -1 (B) 0 ey (D) 2 (E) nonexistent

L | b2

1
If f(x)=x>(x—-2)? forall x, then the domain of f” is

(A) {x|x=0] (B) {x|x>0} (C) {x|0<x<2}

(D) {r| x#0 and x#2} (E) {x‘| X is a real number |



If the solutions of f(x)=0 are—1 and 2, then the solutions of f (%] =0 are

(A) —land?2

1
D) ——and]l
(D) >

" 4n2 .
Iim F———————— 48
n—% = +10,000n
A) 0 B) —
] 2,500

8.
. f(xi=x then f(5)=
(A) 0 (B) =

9

X

. | 5
B) —— and —
(B) 5 5

(E) -2and4

©) 1 (D) 4

() 1 (D) 5

If f(x)=e", which of the following is equal to f"(e)?

x+h
(A) lim
h—0
x+h
@ e
h—0 h
10.

: . € =
B) lim—-
(B) Iim P

_ . @
E) Iim———-
(E) P

x+F
x+h _ €

h—0
e+h e

—e

h—0

Which of the following functions are continuous for all real numbers x ?

. y =x3
. yp=¢
[II. y=tanx

(A) None (B) Tonly

(C) Ilonly (D) TandlIl

(E) nonexistent

23
E S
(E) >
e—h__e
(C) lim
h—0

(E) TandIll



11.

\ / y=f1x)
O /r-x

-\

The graph of the derivative of f is shown in the figure above. Which of the following could be the
graph of f?

(A) y (B) Y ()

-t

TV ~ v
(D) y (E)
A
12.
If lim f(x)=L, where L is a real number, which of the following must be true?

x—»a

(A)  f'(a) exists.
(B) f(x) is continuous at x =a.
(C) f(x) is defined at x = a.

D) fla)=L
(E) None of the above



13.
If f(x)= \/Z ,then f'(2)=

1 o] e A . |
(A) 5 (B) - (©) - (D) 1 (E) V2
14.
2 <3
At x =3, the function given by f(x)= 2T m Ry
6x—-9, x=23

(A) undefined.

(B) continuous but not differentiable.
(C) differentiable but not continuous.
(D) neither continuous nor differentiable.

(E) both continuous and differentiable.

15.

If lim f(x)=7, which of the following must be true?
x—3

[. f iscontinuous at x=3.
II. f isdifferentiable at x=3.

L. f(3)=7

(A) None (B) Il only (C) I only
(D) Tand III only (E) 1 11, and III
16.

[f the function f is continuous for all real numbers and if f(x) = when x# -2,

x+2

then f(-2)=

(A) —4 (B) -2 (€ -l (D) 0 (E) 2



17.

l—cos@ .

lim is

s
0—-0 2s5in“ O

(A) O (B) é () % (D) 1 (E) nonexistent

18.

If f is a differentiable function, then f'(a) is given by which of the following?

L. lim Ja+h)-j(e)

h—0 h
L lim M
X—a X—a
i, jim L=
X—»d h

(A) Tonly (B) II only (C) TandIIonly (D) T and III only (E) L 11, and III
19.

: x .
lim— 1s
—lInx

(A) O (B) é ) | (D) e (E) nonexistent



20.

The graph of the function f* shown in the figure above has a vertical tangent at the point (2,0) and

horizontal tangents at the points (l,— l) and (3,1). For what values of x, -2 <x <4, 1s f not
differentiable?

(A) Oonly (B) Oand2only (C) land3only (D) 0,1,and3 only (E) 0,1, 2, and 3

21.

o A
J@ |1 k|2

The function f is continuous on the closed interval [0,2] and has values that are given in the table

! 1 T ot : :
above. The equation f(x)= 5 must have at least two solutions in the interval [0,2] if k=

. 1
(A) 0 (B) 7] € 1 (D) 2 (E) 3
5x+2, x<l1
21. Find the values of ¢ and b such that f(x)=4 is differentiable for all x.
ax“+bx, x>1
(A)a=1,b=2 B)a=4,b=-7 (C)a=-2,b=9

(D)a=-5 b=0 (E) no such values exist



22.

What is lim \2
h—0 h

(A) 0 (B) — <)y 1 (D) The limit does not exist.

(E) It cannot be determined from the information given.

23.
If f(x)=x+sinx, then f'(x)=

(A) l+cosx (B) 1l-cosx (C) cosx
(D) sinx—xcosx (E) sinx+xcosx
24.

The position of a particle moving along a straight line at any time ¢ is given by

s(£) =t> + 4t + 4. What is the acceleration of the particle when ¢ =42
(A) 0 By 2 (C) 4 (D) 8 (E) 12

25.

If the position of a particle on the x-axis at time ¢ is —5¢2, then the average velocity of the particle
for 0<r<3 is

(A) 45 (B) -30 € -15 (D) -10 (E) -5
26.

lim (xescx) is

x—)

(A) - (B) -1 ) 0 (D) 1 (E) oo
27.

A particle moves along the x-axis so that at any time ¢ > 0 its position is given by

x(t) = > =3t> =97 +1. For what values of 7 is the particle at rest?

(A) No values (B) 1only (C) 3only (D) 5 only (E) land3



28.

3

If f(x)=x2,then f'(4)=

(A) -6 (B) -3 €y a3 (D) 6 (E) 8
29.

; ; 2x+3 . :

An equation of the line tangent to the graph of y = 3 at the point (1,5) is

(A) 13x—y=8 (B) 13x+y=18 (C) x-13y=64

(D) x+13y=66 (E) —-2x+3y=13
30.

If £(x)=(x—1)*sinx, then f'(0)=

(A) -2 (B) -1 (C) 0 (D) (E) 2
31.

If f(x)=—x"+x+ l, then f'(-1)=

3 i

(A) 3 (B) 1 © -l (D) (E) -5
32.
What is the instantaneous rate of change at x = 2 of the function f given by f(x)= ] _12 2

x—

_ 1 1 _ _

@A) -2 (B) - © - (D) 2 (E) 6



33.
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A bug begins to crawl up a vertical wire at time #=0. The velocity v of the bug at time ¢,
0 <t <8, is given by the function whose graph is shown above.

At what value of ¢ does the bug change direction?

(A 2 (B) 4 (C) 6 (D) 7 (E) 8



