B(C Practice
Examination 1

Section |

Part A'

The use of calculators is not permitted for this part of the examination.

(Answers are given on page 539).

There are 28 questions in Part A. To make up for possible guessing, the grade on this
part is determined by subtracting one-fourth of the number of wrong answers from the num-
ber answered correctly.

3P — 4
1. lim —————— is
x>0 ) — Tx — x

(A) 3 B) 1 (€ -3 D) o (E) 0

cos(g + h>
2. lim ———is
h—0 h

A1 (B) nonexistent ©) 0 D -1 (E) none of these

3. If, for all x, f'(x) = (x — 2)*(x — 1)°, it follows that the function fhas
(A) arelative minimum at x=1
(B) arelative maximum at x=1
(C) both a relative minimum at x = 1 and a relative maximum at x = 1
(D) neither a relative maximum nor a relative minimum
(E) relative minima at x=1 and at x =2

— dt. Which of the following statements are true?

. X 10
4. Let F(x) = f

ol t e
I. F'(0) =5 II. F(2) < F(6) III. F is concave upward
(A) Tonly (B) II only (C) III only - (D) IandII (E) Iand IHY

5. If f(x) = 107 and 10"™ = 10.96, which is closest to f '(1)?
(A) 0.24 (B) 092 (€©) 0.96 D) 105 (E) 24

"Beginning in May 1998, 55 minutes will be allowed for Part A.



10.

11.

12.

13.

BC Practice Examination1 533

. If fis differentiable, we can use the line tangent to f at x = a to approximate values of

S near x = a. Suppose this method always underestimates the correct values. If so,
then at x = g, f must be

(A) positive (B) increasing (€) decreasing

(D) concave upward (E) concave downward

. The region in the first quadrant bounded by the x-axis, the y-axis, and the curve of

y =e " is rotated about the x-axis. The volume of the solid obtained is equal to
1
Wrm B2 (©5 D g (E) none of these

U xdx

. i 1t
fox2+ [ is equal to

(A) % ®B) V2 (€ %(mz -1 D) % (E) In?2

. lim X

x—ot

(A) =0 B) =1 C) =¢ (D) =00 (E) does not exist
The table shows the values of differentiable functions fand g, for Questions 10 and 11.

’ I

x |\[F1f g | g
1
125 3(5
210311 0|4
311412 213

1
4164 3| =
2

If P(x) = g*(x), then P'(3) equals
(A) 4 B) 6 O 9 D) 12 (E) 18

If H(x) = f~!(x), then H'(3) equals

1 1 1 1
@A) - Te B) ~3 (&) ~3 D) > E) 1
1
J xe* dx equals
0

2

(A) 1 B) -1 ©) 2 e D) %— p E) e—1

1 —x

The curve of y = is concave up when

A) x>3 B) 1<x<3 ©)x>1 M x<1 (E) x<3
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14.

15.

16.

17.

18.

19.

The area of the largest isosceles triangle that can be drawn with one vertex at the
origin and with the others on a line parallel to and above the x-axis and on the curve
y=27 — x*is

(A) 108  (B)27 (O 12V3 (D)3  (E) 24V3

The length of the curve y = 2x** between x =0 and x = 1 is equal to

i 3/2 3 32 _ % 3/2 ﬂ
(A) > (1079 (B) 5= (10— 1) (€©) 5107 (D) 3

(E) none of these

d
Ifz)::kx, and if x =2 when =0 and x = 6 when ¢ = 1, then k equals
(A) In4 B) 8 (©) & D) 3 (E) none of these

Water is poured at a constant rate into a conical reservoir (shown above). If the depth
of the water is graphed as a function of time, the graph is

(A) decreasing (B) constant

(O) linear (D) concave upward

(E) concave downward

A particle moves along the curve given parametrically by x = tan  and y = sec 7. At

n
the instant when ¢ = P its speed equals

(A) V2 ®B) 2\V7 (C) %—3-\/—3 (D) @ (E) none of these

dy 10
Suppose Ziz = Tx and y =2 when x = 0. Using Euler’s method with two steps, an esti-
x x+y

mate of yatx=11s

A1 B) 2 © 3 D) 4 (E) 5%
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The graph shown is for Questions 20 and 21. It consists of a quarter-circle and two
line segments, and represents the velocity of an object during the six-second interval.

| | i > !
2 1‘1\—
i, B

20. The object’s average speed during the six-second interval is

() T2 ®T= ©-1 o -

E) 1

[SS E

21. The object’s acceleration at =2 is

1 1 1
@-1 ® -3 © -3 - E) - V3

AN AT
‘-.I‘akhza"r’f.-‘,f
}'l."-.\"‘\. P B |
T T Y

pre b
.-'ffr’a-'j:*-ﬂ-»x\."-.
N o e s I R

22. Which of the following equations can be a solution of the differential equation whose
slope field is shown above?

(A) 2xy=1 B) 2x+y=1 (C) 2x* + y*=1 D) 2x* —y*=1
E) y=2>+1

23. Which series diverges?

= (— 1) = (= 1) = (—1) (-1
(A)nz (B)z = 275 ()25 7
® STV

mon+ 1
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1 2

1 J—
| 24. If we use the substitution x = sin 8, which integral is equivalent to J Y X dx?
| 0 X
: 0 e / 2 T, / 2 2 6
| A [ cotods @B [ cotbdd (© [ a0
i /4 0 o Sin0

2
0
1) f C(,)S do (E) none of these
o Sin@

25. f g®) dt — f g(®) dt is equal to the constant
b

a
b

A0 B)b-a (C)a-b (D) f g() at E) gb) - g@

a

26. The graph of the pair of parametric equations x =sint — 2,y = cos’t is part of
(A) acircle (B) aparabola (C) ahyperbola (D) aline
(E) acycloid

27. The base of a solid is the region bounded by the parabola y* = 4x and the line x = 2.
Each plane section perpendicular to the x-axis is a square. The volume of the solid is
(A) 6 (B) 8 ©) 10 D) 16 (E) 32

' 2
28. Which of the following could be the graph of y = %‘?

o A L NV
/JIA' ~ | T

Part B’

Some questions in this part of the examination require the use of a graphing calculator.

(Answers begin on page 540.)

There are 17 questions in Part B. The penalty for guessing on this part is the same as
that for Part A.

If the exact numerical value of the correct answer is not listed as a choice, select the
choice that is closest to the exact numerical answer.

29. When partial fractions are used, the decomposition of —————is equal to
x +3x+2
2 3 2 3 3 2
— o + —
(A)x+1 x+2 (®) x+1 x+2 (C)x+1 x+ 2
2 3 2 3
+ — —
(D)x+l x+ 2 (E) x+1 x+2

"Beginning in May 1998, 50 minutes will be allowed for Part B.
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y=secx

Y
v

The region S in the figure is bounded by y = sec x and y = 4. What is the volume of
the solid formed when S is rotated about the x-axis?
(A) 0.304 (B) 39.867 (©) 53.126 (D) 54.088 (E) 108.177

The series

(x—1)2+(x—1)3_(x—1)4+m

=1 == 31 41

converges
(A) for all real x B f0=x<2 ©) ifo<x=2 D) onlyifx=1
(E) forall xexcept) <x <2

If f (x) is continuous at the point where x = a, which of the following statements may
be false?

(A) )161_1)13 f (%) exists. B) 11_191611 fx) =f(a). (C) f'(a)exists.
(D) f(a)is defined. (E) chl_Ig_ flx) = )%1_I>r;+f(x)

A Maclaurin polynomial is to be used to approximate y = sin x on the interval

—m = x = . What is the least number of terms needed to guarantee no error greater
than 0.17
(A) 3 B) 4 © 5 D) 6 (E) none of these

Find the area bounded by the y-axis and the curve defined parametrically by
x=4—-7Fy@)=2"
(A) 6.328 (B) 8916 (C) 10.667 D) 12.190 (E) 74.529

If y is a differentiable function of x, then the slope of the curve of X —2y+4y°=6
at the point where y=1 is ’
1 1 5 11

A) —— B) —— O — D) —— E) 2
()18 ()26 ()18 ()18 (E)

2 dy .
Ifx=2t—~1andy=3 —4¢ ,thenals

1

(A) 4t B) —4r <) —— D) 2x+ 1) (E) 4x+1)

4t
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d
1t 2 = cos x cos? yandy = Z when x =0, then
dx 4

(A) tany=sinx + 1 (B) tany=—sinx + 1 (C) sec’y=sinx + 2

V2
(E) tany=sinx — —

1
D) tany =~ (cos’x + 1
(D) tany 2(cosx ) 5

If the area under y = sin x is equal to the area under y = x> between x = 0 and x =k,
then k=
(A) —1.105 (B) 0.877 ©) 1.105

(D) 1.300 (E) 1571

The rate at which a rumor spreads across a campus of college students is given by
dP

dt
heard the rumor after ¢ days. If 200 students heard the rumor today, how many will
have heard it by midnight the day after tomorrow?

0.16 (1200 — P), where P(T) represents the number of students who have

(A) 320 (B) 474 (C) 494 (D) 520 (E) 726
If y=x*In x (x > 0), then y " is equal to
(A) 3+Inx B) 3+2Inx (C) 3Inx (D) 3+3Inx

E)2+x+Inx

A 26-ft ladder leans against a building so that its foot moves away from the building
at the rate of 3 ft/sec. When the foot of the ladder is 10 ft from the building, the top is
moving down at the rate of r ft/sec, where ris

46 3 5 5 4
A) Y (B) " © 1 (D) 5 (E) 5

The coefficient of x> in the Taylor series of In (1 — x) about x=0 (the so-called
Maclaurin series) is

@ -2 ® -

3 o -

D) 0 (E) 5

[N
W=

The graph shows an object’s acceleration (in ft/sec?). It consists of a quarter-circle and
two line segments. If the object was at rest at r=5 sec, what was its initial velocity?
(A) -2 ft/sec (B) 3 — w ft/sec (C) 0 ft/sec D) ™ — 3 ft/sec

(BE) m + 3 ft/sec

af ft/secz )

-2



t
44. Water is leaking from a tank at the rate of R(f) = 5 arc tan (g) gallons per hour,

where ¢ is the number of hours since the leak began. How many gallons will leak

out during the first day?
A 7 B) 82 (C) 124

Answers to BC Practice Examination 1

D) 141

(E) 164

539

45. Find the first-quandrant area inside the rose r = 3 sin 26 but outside the circle r = 2.

(A) 0.393 (B) 0.554 (C) 0.790 (D) 1.328 (E) 2.657
Answers to BC Practice Examination 1:
Section |
1. C 10. D 19. C 28. C 37. A
2. D 11. E 200 A 29. B 38. D
3. A 12. A 21. D 30. E 39. B
4. D 13. E 22. D 31. A 40. B
5. E 14. D 23. E 32. C 41. C
6. D 15. B 24. C 33. B 42. C
7. D 16. E 25. D 34. B 43. D
8. B 17. E 26. B 35. A 4. C
9. B 18. C 27. E 36. B 45. D

The explanation for any question not given below will be found in the answer section
to AB Practice Examination 1 on pages 474 to 482. Identical questions in Section I of
Practice Examinations AB1 and BC1 have the same number. For example, explanations of
the answers for Questions 1 through 6, not given below, are given in Section I of
Examination AB1, answers 1 through 6, page 474.

k

7. D. The volume is given by l}im (n J
—>00

1
9. B. Lety=x"and take logarithms. Iny=xInx = IIE—)E As x — 0%, this function

has the indeterminate form co/cc. Apply L’ Hopital’s rule:

lim Iny=1lim
x—0* x—07

Soy—elor 1.

0

e ¥ dx=—,

g

2

X

=i (=9 =0

1/x
1/x

12. A. We use the parts formula with u = x and dv = ¢* dx. Then du = dx and v = ¢,

We get

(xe* — f e* dx)

1

0

= (xe* — €

1

0

=(e—¢e) — (0 1)
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1
15. B.  The arc length is given by the integral J V1 + 9x, which is equal to
0

16.

18.

19.

22,

23.

24,

26.

Part B
29.

1
(1 + 9x)*?

(OS]

2
=5 (10°2 - 1).

O |

0

d
Separating variables yields = k dt. Integrating, we get In x=k¢ + C. Since
X

x=2whent=0,In2=C. Thenln g = kt. Using x = 6 when ¢ = 1, it follows

thatln3=k%.

dx\? dy\? o
=4/l=] + =] = 27 + t S At = —
{V] (dt) < dt) V(sec? 1) (sec ttan 1) At ¢t =

R

d 1 1
At (0, 2), QX = 0. With step size Ax = > the first step moves us to (E’ 2),
X

d 5 1
where 2 = == 2; so the next step produces (1, 2+ 2 (2)).

dx
2_
2
Particular solutions appear to be branches of hyperbolas.
1

V1 —sin?® = cos 0, dx=cos 0d0,sin" ' 0=0,sin"!1 =

NSIE

Since x + 2 =sin tand y = cos? t, we get
x+2P+y=1,

where ~3=x=-land0=y= 1.

We set

x—1 x—1 A B
- = = + .
X +3x+2 G+DEx+2) x+1 x+2

x—1=A(x+2)+ B(x+1);

x= —2implies ~3= —B,or B=3;

x= —11implies —2=A,orA= 2.
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(x4) |

(xy)
,
|

Y

S is the region bounded by y = sec x and y = 4.

We send region S about the x-axis. Using washers, AV = w(R? — r%) Ax.
Symmetry allows us to double the volume generated by the first-quadrant
portion of S. So for V we have

2nfnInt (16-(1/cos X)?,X,0,cos™t.25)

which is 108.177.
We use the Ratio Test, page 346:

=1t n!
lim

. = I
o |+ D) = 1) | aoe

n—w n

1
1x—l‘,

which équals zero if x # 1. The series also converges if x = 1.

The absolute value function f(x) = |x| is continuous at x =0, but f’'(0) does
not exist.

The Maclaurin series is

© ¥ x X

81nx=x—§+§—ﬁ+-§!-—...

When we approximate the sum of an alternating series by using a finite num-
ber of terms, the error is less than the first term omitted. On the interval
—7 = x = m, the maximum error (numerically) occurs when x = . Since

7 9

T ™
W < 0.6 and E < 0.09

four terms will suffice to assure no error greater than 0.1.
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34.

36.

37.

39.

40.

B.

Y

Letting X, be 4-T° and Y, be 27, graph the parametric equations in the
following window: T in [-3, 3], (X1, Y1) in [—1, 5] X [—1, 5]. Now
AA =xAyj; the limits of integration are the two points where the curve cuts the
y-axis, that is, where x = 0. In terms of ¢, these are t,=—2andt,=+2.So0

t=1, 2
A =J xdy =f (4 — £ )2 In2 dt
= -2

=1t

Using the calculator, enter either
A=fnINT((4-T%) (2" 1n 2),T,-2,2)
or

A=fnInt (X, Yy In 2,T,-2,2)

The answer is 8.916.

dx dy dy dy/dt
— = 2and — = — 8¢. Use the fact that — = .
dt e sethe fact tha dx  dx/dt

: . d ’
Separate the variables to obtain )2; = cos x dx and solve f sec’ydy =
cos”y
f cos x dx. Use the given condition to obtain the particular solution.

Solving by separation of variables we see that

dP
— = 0.1
200 - p - 1o
~In (1200 — P) = 0.16¢ + C

1200 = P = ce” '

Using P(0) = 200 we find ¢ = 1000, so P(x) = 1200 — 1000e %, Now
P(2)=473.85.

Y=x+2xInxandy" =3 + 2Inx.
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42,

45.
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The power series for In (1 — x), if x < Lis —x — — —— — e

Using the polar mode, let r, = 3 sin 26, 1,=2, and graphr, and 1, in
[—6, 6] X [~ 4, 4] for 6 in [0, 2m]. The limits of integration are 6, and 6,,
where

8, =solve (r, — 1,, 0, .5)
and
8, =solve (r; — 1,,0, 1)

Store 6, as P, 6, as Q.

To find the shaded area A we subtract the area in the circle from that in the
rose. So

A lfQ > g0 - L (%2 0 lfQ( R
==\ r ——\| r == (r*—r
2,0 2], 2, 2 ,

or, for the calculator, -
.5fnInt(r,*-r,%,6,P,0Q)

which gives 1.328.
0, can be found quickly above by using Last Entry and then replacing .5 by 1.



