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Answers and Answep Explanations

Using the table below, score
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1.E 2.B 3.C 4.D 5.C
6. E 7.E 8.C 9.B 10. C
11. A 12. A 13. A 14. A 15. A
16.D 17.C 18.D 19. A 20.C
21. A 22.C 23.B 24.D 25.D
26.B 27.¢ 28. E 29.B 30.D
31.D 32.C 33.C 34.E 35.B
36. A 37.C 38.B 39.D 40.E
41.D 42.E 43. A 44.B 45.D

MULTIPLE-CHOICE QUESTIONS

Note: Asterisks (*) indicate BC questions and solutions.

1. ANSWER: (E) f'(x) =2x (-sin x) +cos x (2) = -2xsin x + 2 cos x

(Calculus, Early Transcendentals 7th ed. pages 191-194 /
8th ed. pages 190-193).

2. ANSWER: (B) f'(x) increasing = f"(x) > 0 = f(x) is concave up.
f'(x) decreasing = f"(x) < 0 = f(x) is concave down.

(B) is concave up for x < 2 and concave down for x > 2 (Calculus,
Early Transcendentals 7th ed. pages 310-316 /
8th ed. pages 315-321).

3.  ANSWER: (C) If the interval from 0 to 1 is partitioned into n
subintervals, then each one has width Ax =% and their x-

"2 k n k
coordinates are 2 -1— =, -+,—, - ,—. Thusx, =—. Recall
n n n n n n
that a definite integral is defined as the limit of a Riemann sum,

lim Zn:f (x,) Ax. In this problem, f(x)=+/x. Therefore,
k=1 , ,
=— (Calculus, Early
0o 3

Transcendentals 7th ed. pages 371-380 / 8th ed. pages 378-386).

oK1 & 2 &
lim = .—=1limY Jx,Ax = Es/;dX=§x2
===\ n n et

n—®
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302 ¢ BCPRACTICE TEST 1

*4.  ANSWER: (D) Using Euler's method, vy, , =y, +—3-x}i - AX
(X, ¥a)
4\052 yo=5 d_y =5—4+3=4
dx|; s
X, =25 v, =5+405=7 ¥  _7.5+3=5
{25.7)
x, =3 Y, =7+5(0.5)=9.5 Therefore, f(3)=9.5

(Calculus, Early Transcendentals 7th ed. pages 589-591/
8th ed. pages 595-597).

5. ANSWER: (C) y(5)=8v3.5+1 =32

8.3 12 , 12
2fax+1 Bxal Y O e
The equation of the tangent line is y-32=3(x-5), ory =3x+17

(Calculus, Early Transcendentals 7th ed. pages 198-205 /
8th ed. pages 197-204).

y':

=3

16

*6.  ANSWER: () ¥ - dy/dt 2Vt _16(1+1)
dx dx/dt 10 20t
1+t

. Therefore,

dy _8_0-2
dx|,., 40

(Calculus, Early Transcendentals 7th ed. pages 636-647 /
8th ed. pages 640-651).

7.  ANSWER: (E) 1idx = lim idx =lim 3 ln|x|1 =
X b-0 Jb x b0 b

3In|1]- lim 31n |b| = 0 - (—) = w (Calculus, Early Transcendentals
7th ed. pages 519-526 / 8th ed. pages 527-534).

8.  ANsweR: (C) Since f(x) is strictly increasing, left end points produce
inscribed rectangles and an underapproximation. Right end points
produce circumscribed rectangles and an overapproximation.
Since f(x) is concave down, a trapezoidal approximation consists of
line segments which are below f(x), producing an
underapproximation. So I and II are false and III is true, making (C)
correct (Calculus, Early Transcendentals 7th ed. pages 371-380,
508-511 / 8th ed. pages 378-386, 516-519).

9.  ANSWER: (B) Separating variables,

X——

L. 1
J-Q=J‘(I+L2de:>ln|y|=x-—l—+q:>y=e ‘('=>y=Ce =
y x X

(Calculus, Early Transcendentals 7th ed. pages 594-597 /
8th ed. pages 599-602).
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ANSWER: © Differentiating both sides implicitly,

dy 2 d
X2y —+2y° =6x-3y? I
2 dx y e

10-

At point (1, 1), this equation is 4 gl +2=6-3 g)i_ Therefore
X dx ’

d B 6-2 _4
a{_ » = ——-4 3" 7 (Calculus, Early Transcendentals

7th ed. pages 209-214 / 8th ed. pages 208-214).

. ANSWER: (A) f(x) = I12xzsin(2x3 —16)dx. Let
4= 2x° —16 = du = 6x%dx.
f(x) = IZ sinu du = -2 cos u+C = -2 cos(2x* -16)+C.
5=-2c0s(2:2° -16)+C =5=-2cos(0)+C=-2+C=>C=T.
f(x) = -2 cos(2x® -16)+7 (Calculus, Early Transcendentals
7th ed. pages 344-348 / 8th ed. pages 350-355).

+12. ANSWER: (A) The Taylor expansion for a function about x = a is

® f{kl _ k - B i N 5
defined as EM Therefore, f"(3)(x -3) =_7(X 3) .
k=0 k! 21 3
7 14
ing, f"(3)=-=-2!=-—,
Solving, f"(3) 3 -

Equivalently, differentiating the given polynomial twice and
substituting x = 3 produces f "(3) = -14/3 (Calculus, Early
Transcendentals 7th ed. pages 753-764 / 7th ed. SV pages 775-786 /
8th ed. pages 759-770).

13. ANSWER: (A) f'(x) = 6x° - 20x® = f"(x) = 30x* -60x* = 30x° (x° - 2)

30x2(x2-2)=0:>x=0, +2

+ = = +
-— + t + - f“(X)

-2 0 V2

v

The sign of f"(x) changes at x = +42 only, so these are the locations
of the inflection points (Calculus, Early Transcendentals
7th ed. pages 292-294 / 8th ed. pages 292-295).

cos(0)-€° 1-1

*14, ANSWER (A) = = 9 This is a quotient indeterminate
In(1+0) 0 0
form, so L'Hépital's rule applies.
cosx-e* .. -sinx-e' -0-1
1 = ] = = —1
x40 ln(‘l + X] x—0 1 1
1+x 1+0

(Calculus, Early Transcendentals 7th ed. pages 301-307 /
8th ed. pages 304-311).
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*15.

16.

17.

18.

19.

*20.

*21.

ANSWER: (A) I 2 The series is geometric with r = 3/4, so it converges.
- k 1
i {”f.‘ k+12 & 0, so the series diverges by the nth-Term Test.
k| 1 =
III: |seck|>1, so l—sei,a_ Since $'L iaadi i
’ : — is a divergent p-series

(harmonic series, p = 1), the series ils—e;:—k-l- diverges by the

; . k=1
Direct Comparison Test. Therefore, (A) is correct (Calculus,

Early Transcendentals 7th ed. pages 706-707, 722-723 / 7th ed.
SV pages 728-729, 744-745 / 8th ed. pages 710-711, 727-728).

ANSWER: (D) Separating variables,
dy

—_— -

5 Jkdt=nly-2=kt+C, =y =e®C 425y =Ce 42

(Calculus, Early Transcendentals 7th ed. pages 594-597 /
8th ed. pages 599-602).

ANSWER: (C) By The Fundamental Theorem Part 1, the domain is the
largest continuous interval of £ (f) containing the lower limit of the
integral. Since the upper limit is a function of x, solve the inequality
-1<2x-1<5. The solution is 0 < x < 3 (Calculus, Early
Transcendentals 7th ed. pages 386-394 / 8th ed. pages 382-399).

ANSWER: (D) F'(x)=f(2x-1)-2= F'(2)=2f(2-2-1)=2f(3)=2-2= 4

(Calculus, Early Transcendentals 7th ed. pages 386-394 /
8th ed. pages 392-399).

ANSWER: (A) f'(x) =

3 =>f'[0)=%=3:— 1 z—l (Calculus,

V1-x° £'0) 3

Early Transcendentals 7th ed. pages 67-69, 201 /
8th ed. pages 63-66, 200).

1
ANSWER: (C) % =sec’t and % = %e"’r
. [(dx)* (dyY P
= — — = t+—e' dt (Calculus, Earl
Length ‘E (dt] +(dt] dt E sec +4e ( ulus, ly
Transcendentals 7th ed. pages 636-647 / 8th ed. pages 640-651).

x© k
ANSWER: (A) The Maclaurin series for e* is Z% So the series for
k=0

2)\* 2k

o X = X
e* is Z"‘"_( ) =2, =
Tkt &k
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22 ANSWER: (Q The slopes are
negative in Quadrants |y a
on opposite sides f the y
change in sign on oppos
power. Therefore, () IS correct (¢ -
7th ed. pages 585 5g¢ , B:hrrﬂt (Calculus,
*23 ANSWER: (B) The answer can be i
4 : : det
1. Find the serjes for flx) = » g g In two Ry

‘ SIn x and
fx) = x sin x and fing In Sictan. differentiate. 2 Differentiate

Pages 753 764 ,
es 759 7700

POsItive in
nd IV Th;

" ) ( ] 5 7\
1. tuymnx.x[‘ S W

s e
31 s 71
, x! ‘b X. ; P .
= X° — i —— "' ‘4" 6‘ 8"
3! 5' 7. (Xlt?)( -—3—!--1,—5_{__‘7!__
. : W X XY 4 38
2 f(xl=xcusx+snnx-x[ v X sx-2_ X X
I CTD A TR YT
3 5 ]
ax-E X X o X x ¥
2! 4 @ 31 5 7
3 5 7
_2x_3_x_+6L-.§i__
3! 5! 7!

(Calculus, Early Transcendentals 7th ed. pages 753-764 /
7th ed. SV pages 775-786 / 8th ed. pages 759-770).

*24. ANSWER: (D) r = —~11— = sec(%&)
cos(-a]
2
Polar area = 1 [:' r’ do = 1 Esec?la de
2 2 2

1 Ji
tan —¢
2 )L

1
«g.<
2

Vi g
=tan —-tan0
4

=1-0=1
(Calculus, Early Transcendentals Tth ed. pages 665-667 /
7th ed. SV pages 684-686 / 8th ed. pages 669-671).
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306 < BCPRACTICE TEST 1

25. ANSWER: (D) By the Washer Method
Volume = zf[(‘l +x2 )z - 12:| dx

(Calculus, Early Transcendentals
7th ed. pages 434-436) /
8th ed. pages 440—444).

*26. ANSWER: (B)
2x-3 2x -3
Ix? Tox+18 T (x +6)(x +3) dx.
Integrate by partial fractions.
2x -3 oA . B
(x+6)(x+3) x+6 x+3
=2x-3=A(x+3)+ B(x +6)

’

Let x=-6: 2(-6)-3=A(-6+3)=>-15=3A=>A=5
Let x=-3: 2(-3)-3=B(-3+6)=>-9=3B=B=-3

Therefore,

2x -3 5 3
e 2N e [P dx
J‘(x+6)(x+3) J‘(x+6 x+3)
=5In|x+6/-31n|x+3|+C
(x +6)°
(x+3)°

(Calculus, Early Transcendentals 7th ed. pages 484492 /
8th ed. pages 493-500).

=In +C

*27. ANSWER: (C) To get the velocity vector, integrate the coordinates of
the acceleration vector.

I—f!Sinﬂt dt =coszt+C,. cos(z-0)+C, =1=1+C, =1=C, =0.
I(Zt +1)dt=t?+t+C,. 0°+0+C, =0= C, =0. The velocity vector
is (cos xt, t2+ t). Therefore the speed of the particle when t = 2 is

Jcosz(:r :2)+(22 +2)° =12 +6 =37 (Calculus, Early
Transcendentals 7th ed. pages 636-647 / 8th ed. pages 640-651).

. - . oow 1 s
*28. ANSWER: (E) This is a variation on a p-series, » e S0 the Limit
k=1

u . .
Comparison Test should be used. If }LIET,L is finite and positive,
k

then the original series and the comparison series will both
converge or both diverge. A p-series converges if p > 1. Compare

to i—z—t—s— because the difference in degree (denominator minus
k=1
numerator) of the original series is 2a-3-2=2a-5.
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BC PracTicE Test1 ¢ 307

k'.’
B KR e
Pi:: 7 e i HJF-TE:L which is finite and
k24*5

. = 1 .
positive. ;TM converges if 2a-5>1=2a>6 = a >3 (Calculus,

Early Transcendentals 7th ed. pages 708, 714-717, 724/7th ed. SV
pages 730, 736-739, 746 / 8th ed. pages 712, 719-722, 729).

29. ANSWER: (B) Using the Trapezoid Rule,
b-a
ff(x)dx ”‘“‘“'—(yo +2y, +2y, #amehlY 4 +y,,)

10-4
=—-(24+2 -37 +2-47 +58) = 1(250) = 250

(Calculus, Early Transcendentals 7th ed. pages 508-511 /
8th ed. pages 516-519).

30. ANSWER: (D) m f(x)=+wo, which is nonexistent; the graph is closed

x—-2
at x = 1, thus f (1) exists; f (x) is not continuous at x = 1, and
therefore cannot be differentiable at x = 1; lim f(x) =0, indicated by

X=—x

the horizontal asymptote y = 0. Thus (A), (B), (C), and (E) are all
false. lim f(x) is a finite value, even though it is not the same value

x—=+1*

as f(1). Therefore, (D) is the true statement (Calculus, Early
Transcendentals 7th ed. pages 118-127 / 8th ed. pages 114-123).

31. ANSWER: (D) f(3)=0+ J' f'(x) dx and represents the accumulated

area under the curve from x =-3 to x = 3. The net signed areas of
the triangles are 1-3-2+1-.2-2—1.1-‘1 =3+2—1 =45
2 2 2 2
(Calculus, Early Transcendentals 7th ed. pages 397-413/
8th ed. pages 402—418).

o dy/dt dy/dt . ;
32. ANSWER: dv/dx = =L— — dx/dt = ————. For the given function,
(Q) dy/dx =3 e = /9 =Gy jax g

dy = XCOSX +Sinx = —dl = 3 cos 3 +sin 3. Therefore,

x=3

“‘ ~ 0.707 (Calculus, Early Transcendentals
~ 3cos 3 3cos3+sin 3

Ed pages 636-647 / 8th ed. pages 640-651).
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33.

34.

35.

*36.

© 2016 Cengage Learning. All

ANSWER: (C) 1.6 < x < 11.6. In looking at the graph of f '(x) on the
given window, there are four turning points. This represents four
points at which f"(x) (or the slope of f'(x)) is equal to 0 and changes
sign from either positive y

to negative or negative +
to positive. So these

represent four changes I E
in concavity, hence four [~ —FZd-"F=1T 7T/

* . [ | | |
inflection points o~

|
+

|

t T t t T 5 '9 1'0 1'1 |
IN4 5 T & B e Sl
(Calculus, Early -1___'1__2[__1-_ -q=Ar—-—"T : | : |
Transcendentals _2___l__l___|__L_,__L__'_-'———I———l =71
[

7th ed. pages 290-297 / N
8th ed. pages 293-300).

ANSWER: (E) The average value of a function in an intervgl is the
value of the definite integral divided by its length, that s,

1
foe = b-a ff(x) dx. A look at the graphs of y = cos X, y = COS 2,

and y = sin x reveals that the areas under the curves can be easily
compared without computation. (A) and (C) have positive areas, (B)
and (D) are zero, and (E) is negative. Therefore, (E) is the only
choice to have a negative average value, so it is the smallest._
Alternatively, calculate the five average values on the graphing
calculator and see that (E) is the smallest (Calculus, Early
Transcendentals 7th ed. pages 451-453 / 8th ed. pages 461-462).

ANSWER: (B) Use the graphing calculator to graph v(t). Use the
derivative feature to graph v'(t). Then v'(t) = a(t) = 0 at t = 2.35619,
v (2.35619) = -0.670 (Calculus, Early Transcendentals

7th ed. pages 148, 161 / 8th ed. pages 145-146, 160).

ANSWER: (A) Series I and II are essentially p-series, so the
convergence of the series of absolute values can be obtained by

= 1 .
using the Limit Comparison Test. Recall that ZF converges if
k=1

1 L
p > 1 and diverges if 0 < p<1. Compare [ to Z§ which is
k=1

( 1)k k3 +2 1
i iml———"T =1i =1, which is finit d
dwer‘gent. ill'{"l 1 Prg 1 1, which is finite an
k

positive, thus I does not converge absolutely. But the sequence of
positive terms decreases to a limit of zero, so as an alternating
series, I converges by the Alternating Series Test. Therefore, I is

£

1 .
conditionally convergent. Compare II to ZF Using the same
k=1

limit procedure, 1I converges absolutely. The sequence in III has
limit 1, so it is divergent. In summary, I is the only series that
converges conditionally (Calculus, Early Transcendentals

7th ed. pages 706, 714-717, 724 / 7th ed. SV pages 730, 736-739, 746 /
8th ed. pages 710, 719-722, 729).
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. h
7. ANSWER: (Q) tané = — = oo
3 3 = h=8tang > =Bsec2692. When

dt
h=13, 8°+13 =2’ = 7= /64169 = 333
dh 233 '
. =8 — 0. =
atls.s 64 (0.03) = 0.874 cm/sec (Calculus, Early

Transcendentals 7th ed. pages 244-248 / 8th ed. pages 245-248)

— ANW.VER' (B) £"(x)=€* +1, which is positive everywhere. Theref
f (x) is concave up everywhere, so any tangent line t - oo
flx) will be below the curve except at the point of hamge
Tl':us, H(éi +0.1) < f(@+0.1) for all values of a. [Note: I% 11’:)(:1? exampl
.f fx) B € - 1.' there would be a sign change in f"[x)' h:ence an P
inflection point on the graph of f (x). In that case (C’) would be th
correct answer.| (Calculus, Early Transcendenta!é 7th ed. pages 2;0—
297, 310-316, 325-331 / 8th ed. pages 293-300, 315321, 330.336)

»39. ANSWER: (D) Using the Ratio Test for Absolute Convergence,

(2x)*'-(k +1)

k+2).2xF | <

lim|——=—=1i
k»=| (2x)* i

=>li_r.;¢1|2x|<‘l:>|2x|<1:>—%<x<%

End points must be checked separately.

1 D
X = 5 kz Tl converges by the Alternating Series Test, since
=0

0.

the series of positive terms is decreasing and lim Tl
ko= + ‘l

1 & 1 ; i o :
=—=: Z diverges, since it is a p-series (harmonic series,
2 i=k+1
1

p = 1). Therefore, the interval of convergence is —-;— <£x< 3

(Calculus, Early Transcendentals 7th ed. pages 708, 714-717, 727-
737 / Tth ed. SV pages 730, 736-739, 749-759 / 8th ed. pages 712,

719-722, 732-742).

40. ANSWER: (E) The functions intersect at x = -6, 0, and 4 and enclose
two regions.

Area= [*[f(x)-gx)]dx+ [[g00)-f(x)]dx = 31.5+10.667 -

42.167. Alternatively, Area = [[f(x)-g(x)| dx = 42.167 (Calculus,

Early Transcendentals 7th ed. pages 422-426 / 8th ed. pages 428~

434).

41, ANSWER: (D) The total sales figure is represented by
fﬂ(O.Ssz -0.01x*)dx =855 (Calculus, Early Transcendentals

7th ed. pages 397-403 / 8th ed. pages 402-408).
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310 ¢ BCPRACTICE TEST 1

42. ANSWER: (E) By the product and chain rules,

43.

g'(x)=x%.3f'(3x)+2x - f(3x). Therefore,
g'(-1) = (-1)? -3f'(-3) - 2f(~3) = 3.7 - 2(-2) = 25 (Calculus, Early

Transcendentals 7th ed. pages 185, 198-205 /
8th ed. pages 184, 197-204).

ANSWER: (A) 15-e* =0 = x =2.70805. The radius

x

e
, so the area of

of each cross section is

.1 (15-e*) = 2
each cross section is —n = —(‘15 ‘e") .
2 2 8

70805 ;7

Therefore, V = f 5(15-e* ) dx =118.325

(Calculus, Early Transcendentals
7th ed. pages 436438 / 8th ed. pages 444-446).

*44.  ANSWER: (B) This is the indeterminate form «°.

45.

1
Let y =[f(x)]x. Then Iny =lln[f(x)]=w.
X

s |
Thus limlny = lim—nm. This is the indeterminate form 2 , SO
X —x X —x X
S'x) 3
- In &
use L'Hopital's rule. lim /)] = lim f (IX) =% =0. Therefore,
T—px X A0

liminy =0=> limy =e° =1 (Calculus, Early Transcendentals

X=X X—x

7th ed. pages 301-307 / 8th ed. pages 304-311).

ANSWER: (D) The Mean Value Theorem guarantees at least one value ¢
£(3.5)-f(0.5)

in the interval 0.5 < x < 3.5 such that f'(c)= 3505 For the
given function, f'(x)= —)1:—1. Therefore,
1 0.75276 —1.80685 _ _1.05409 - -0.35136. So

fle)=—--1= 35-05

1_ 1 =-0.35136 = c = 1.542 (Calculus, Early Transcendentals
c

7th ed. pages 285-286 / 8th ed. pages 288-289).
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