Sample Examination II BC’

Section T Part A

Directions: Solve each of the following problems, using the available space for scratchwork.
After examining the form of the choices, decide which is the best of the choices given. Do not
spend too much time on any one problem. Calculators may NOT be used on this part of the
exanl.

In this test: Unless otherwise specified, the domain of a function f is assumed to be the set of
all real numbers 2 for which f(z) is a real number.

2
1 / (22° +3) dz =

0

(A) 8 (C) 14 (E) 24

(B) 11 (D) 20
9. In decomposing ST by the method of partial fractiens, one of the fractions obtained
r ' TRz -T)(z+4)

1s

-2 2 3 3 o )

(A) x—T (B) z =7 © -7 (D) z+4 (E) x+4
3. A particle moves in the zy-plane so that at any time t its coordinates are z = 2 and y=4-t

At t =1, its acceleration vector is

A -3  (B) -6 (C) (1,-6) (D) (2.6) (B) 0,-2)"

If f(z) = (24 3z)?, then the fourth derivative of fis

&) 0 (C) 439 (E) 41(2+ 32)

(B) 41(3) (D) 4(3°)

- . . . ’?

5. At what value(s) of < does f (z) = 24 — 822 have a relative minimum?

(A) 0 and —2 only (C) 0 only

(B) 0 and 2 only (D) —2 and 2 only

(B) —2,0, and 2



7. A curve in the zy-plane is defined parametrically by the equations = = #2 4+t and y =t% —t. For

what value of ¢ is the tangent line to the curve horizontal?

(A) t=-1 (D) t:%
1

(B) t=-3 (E) t=1

(C) t=0

8. The function y = z* + bz® + 8z + 1 has a horizontal tangent and a point of inflection for the
same value of z. What must be the value of b7

(4) 6 © 1 ® 6

(B) -1 (D) 4

9. Let y = f(z) be the solution to the differential equation %‘i =y —z. The point (5,1) is on the

'graph of the solution to this differential equation. What is the approximation for f (6) if Euler’s
Method is used, starting at z =5 with a step size of 0.57

(A) —4.25 (©) —1.25 B) 225

(B) —3.25 (D) 0.75

z? — 4 ;
11. lim —————— is
a2 [ cos(mt) dt

(&) 0 (B) 1 (C) 2

(D) 4 (E) undefined



12. Which of the following improper integrals converge?

1. / e % dx
0

(A) Ionly (C) I and II only (E) I and III only

(B) III only (D) 1II and IIT only

B.Ifz+y=2xy, thend—y is

dx
(4) =21 8) 14 (© ¥=3
D) z4+y-—-1 _ (E) 2—dy

14. If f and g are continuously differentiable functions defined for all real numbers, which of the
following definite integrals is equal to f(g(4)) — f(9(2))?

&) [ 1) ds © [fei@a ® [feEgE e

(B) /2 flg(@)f'(z) dz (D) /;f(g'(a:))g'(x) dz

15. The velocity of a particle moving along the y-axis is given by v(t) =8 —2¢ for t > 0.
The particle moves upward until it reaches the origin and then moves downward. The position
of the particle at any time ¢ is given by

(A) —t? +8t—16 (C) 2t2 —8t— 16 (E) 8t~—1¢?

(B) —t*+8t+16 (D) 8t — 2t?

N
16. If the substitution © = v/ — 1 is made, the integral f __x?—_l dr =
2

5 9y2 2 .9 2 9,2
(A d . =
A) /2 w1 (€) /1 mdﬂ (E) /1 u2+1du

2
5
B /Ldu N
B) | w3 (D)/2u2+1du




2
18. If/ (2z° - kz? 4 2k) dz = 12, then k must be
0

Ay =3
(B) —2
©) 1
D) 2
(E) 3

90. For |z| < 1, the derivative of y = Inv1 — z2 is

' 4 -z —z2 1
Wt B O O S ) 7=

X

91. A function whose derivative is a constant multiple of the function itself must be
(A) periodic (C) logarithmic (E) exponential

(B) linear (D) quadratic

99. What are all values of = for which the graph of y = z° —~ 6:172- is concave downward?
(A) 0<z<4 C) z>2 (E) z>4
(B) <2 (D) z<0

93. The rate of decay of a radioactive substance is proportional to the amount of substance
present. Four years ago there were 12 grams of the substance. Now there are 8 grams. How
many grams will there be 8 years from now?

8 32
81 16
® G ® 2

96. A normal line to the graph of a function f at the point (z, f (z)) is defined to be the line
perpendicular to the tangent line at that point. An equation of the normal line to the curve

y = ¥z? — 1 at the point where z = 3 is

(A) y+ 12z =38 ’ (D) y+2z=38
(B) y—4z =10 (B) y—2z=—4
(C) y+2z=4



27. Which graph best represents the position of a particle, s(t), as a function of time, if the
particle’s velocity and acceleration are both positive?

(A) s(2) B) o) ©) s

A A

(D) s(t) E) @)

2 2 2
28. If n is a positive integer, then lim £ {(l> o (2) == (n ?_\;1> } =
n—oa N n n

1

1
il

(B) / z? dzx

0
1

2

1

o 1

(D)/(;xdx
2 0

(E) [ 2% dg
§.



Section I Part B

Directions: Solve -each of the following problems, using the available space for scratchworlk.
After examining the form of the choices, decide which is the best of the choices given. Do not
spend too much time on any one problem. A graphing calculator is required for some questions
on this part of the examination.

In thijs. test:

o~

(1) The exact numerical value of the correct answer does not always appear among the
choices given. When this happens, select from among the choices the number that best
approximates the exact numerical value.

(2) Unless otherwise specified, the domain of a function f is assumed to be the set of all real
numbers z for which f(z) is a real number.

99. If the position of a particle moving in the zy-plane is given by the parametric equations
z(t) = 9cost and y(t) = 4sint for £ =0, then at t = 3, the acceleration vector is
(A) (—8.910,0.564) (C) (8.910,—0.564) (E) (—0.564,8.910)
(B) (~1.270,-3.960) (D) (8.910,0.564)
30.

The graph of the derivative of a twice-differentiable function f is shown above. If f (1) = -2,
which of the following is true?

(A) 1) < £ < (2)
(B) £/(2) < F@2) <12
(©) F(2) < @) < 2)
D) F2) < F'0) < 7'0)
® F@)< <)



31.

Let f be a function that is everywhere differentiable. The value of f/(z) is given for several
values of x in the table below.

¢ |-10| -5 |05 10
f@) 2 -1lofl1] 2

If f'(z) is always increasing, which statement about f(z) must be true?
(A) f(z) has a relative minimum at z = 0.

(B) f(z) is concave downwards for all z.

(C) f(z) has a point of inflection at (0, £(0)).

(D) f(z) passes through the origin.

(E) f(z) is an odd function.

32.

A certain species of fish will grow from z million to £(15 — z) million each year. In order to
sustain a steady catch each year, a limit of (15 — z) — x million fish are to be caught, leaving
z million fish to reproduce each year. What is the number of fish which should be left to
reproduce each year so that the maximum catch may be sustained from year to year?

(A) 5 million (C) 7.5 million (E) 15 million
(B) 7 million (D) 10 million
9 e y
S R
,_\ - T
_________ el s SR

The figure above shows the graph of a function f(z) which has horizontal asymptotes of i = 3
and y = —3. Which of the following statements are true?

I  f(z)<0forallz>0
I1. lim f'(z)=0

T—+00

Il lim f'(z)=3

(A) T only (D) I and II only
(B) II only (E) 1, 1I, and III
(C) III only



34. The velocity vector of a particle moving in the coordinate plane is (4t, —2t) for t > 0. The path
of the particle lies on

(A) a hyperbola (B) an ellipse (C) a line (D) a parabola (E) aray

35. s(t)

The graph above shows the distance s(t) from a reference point of a particle moving on a

number line, as a function of time. Which of the points marked is closest to the point where
the acceleration first becomes negative?

(A) A (C) C (E) E
(B) B (D) D

36. The derivative of f is given by f'(z) = e®(—z% +3z) — 3, for 0 <z < 5.

At what value of z does f(x) attain its absolute minimum?

(A) For no value of (®) 0.618 (E) 5
(B) 0 (D) 1.623
o : | f@)

3.99800 | 1.15315
3.99900 | 1.15548
4.00000 | 1.15782
4.00100 | 1.16016
4.00200 | 1.16250

The table above gives values of a differentiable function f. What is the approximate value of

f4)r

(A) 0.00234
(B) 0.289
(C) 0.427
(D) 2.340

(E) 4.270



38. If y = 7 is a horizontal asymptote of a rational function f,
true?

(A) lim f(z) = o0

z—7
(B) Jlim f(z)=7
(C) lim f(z) =7

(D) lim f(z) =0

(E)

c—7

lim f(z)=-7

r—t—09

then which of the following must be

39. In the interval 0 < z < 5 the graphs of y = cos2z and y = sin 3z intersect four times. Let A,
B, C, and D be the z-coordinates of these points so that 0 < A< B <C < D < 5. Which of
the definite integrals below represents the largest number?

A
(A) / (cos2z —sin3z) dz
0

B
(B) / (sin3z — cos2z) dx
A

c
(C) /(811139;—00522:) dz
B .

(sin3z — cos2z) dx

D
(E) /(cosQa:—sian) dz
c

40. The function f(z) = tan(3%) has one zero in the interval [0,1.4]. The

18

derivative at this point

41.

0

1

2

3

4

5

6

fz)

0

0.25

0.48

0.68

0.84

0.95

il

For the values of a continuous function given in the table above, f06 f(z) dz is approximated
by a Riemann sum using the value at the midpoint of each of three intervals of width 2. The

approximation is

(
(

—

A)

B)

3 & &

2.64
3.64
3.72
3.76

4.64



:53

ER e
42. d:c/$ sin(t®) dt =

(A) sin(z) — sin(z?)

(B) 622 sin(z%) — 2sinz
(C) 32sin(z%) — sin(z?)
(D) 62 sin(z%) — 2sin(z?)

(E) 2z8%cos(z8) — 2z cos(z?)

43. A tank is being filled with water at the rate of 300/ gallons per hour with ¢ > 0 measured in
hours. If the tank is originally empty, how many gallons of water are in the tank after 4 hours?

(A) 600
(B) 900
(C) 1200
(D) 1600

(E) 2400

44. The region in the first quadrant enclosed by the graphs of y =z and y = 2sinz is revolved
about the z-axis. The volume of the solid generated is

45. The tangent line to the graph y = e2~% at the point (1,e) intersects both coordinate axes.
What is the area of the triangle formed by this tangent line and the coordinate axes?

(D) 2e\/e
(E) 4e



