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BC Review 10 No Calculator Permitted

1.

If £(x) = (In x)?, then f”(Ve) =

a) ®) 2 © 5 J- (D) —}e— ® -

2.

n
What are all values of x for which the series Z( ) converges?

%+ 1

ik 2 \/
(B) x > 1 only 2 —
(C) =¥ only

N
(E) x#&>1 and x=P J




3.
Let A be a differentiable function, and let f be the function defined by f(x) = h(x2 - 3). Which of the
following is equal o f’(2) ?

-

(C) 4h'(2) (D) h'(4) (E) 4h’(4)

QI'@—/ RED
P /7)1% (l?(“ﬂ

(A) R'(1) (B

4.
In the xy-plane, the @m k is a constant, is tangent to the graph
the value of & ? 9= =% \<
(A) -3 (B) -2 <© -1 (D) 0 (E) 1
A
5. 2

7x
(2x —G?xu) féﬂ Q</2>
ln|2x 3|+ 2In|x+ 2|+ C %('L '\’me

(B) 3In|2x - 3|+2In|x+2|+C

(|

’l y-3

(C) 3In|2x - 3|-2In|x+2|+C

6 2
D) — - + €
= 2x-3)° (x+2)
EB) - 2 - . +iC

2x-3) (x+2)



6.

What is the sum of the series 1 +1In 2 +

(b2
6 =

(A) In2

(B) In(1+1In2)
(C) 2

(D) &

(E) The series diverges.

x 0 1
f(x) 2 4
f'(x) 6 -3
g(x) -4 3
g’(x) 2 -1

=5

The ja/ble ayme gives values of f, f’, g, and g” for selected values of x. If

[ £ ax =
(A) 1}14 li B) -13 ) -2
| v

i

faf ! —S

/-

(D) 7

fﬁf—&ﬁﬁﬂx

(E) 15
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If f(x) = xsin(2x), which of the following is the Taylor series for f/about x = 0 ?

3 5 7
X X X
(A) x—2—!+4—!-a+"'
4x°  16x°  64x
O F=ar+=g —"e ™
80 . 32%° 128x’
&) p=—gr¥a —q T
4 6 8
2 2x 2% 2x
(D) & ==~ ¥+
4 6 8
2 8x 32x 128x
B) 2¥ =3+~ "3y *
9.
P()
20().i _____________________
1001
7) - [

Which of the following differential equations for a population £ could model the logistic growth shown in the
figure above?

(A) % = 0.2P - 0.001P>
®) % - 0.1P = 0.001P*
©) % = 0.2P% - 0.001P
(D) ‘;—’: = 0.1P? — 0.001P

(E) % = 0.1P% + 0.001P



10.

In the xy-plane, a particle moves along the parabola y = x* — x with a constant speed of 210 units per second.
P g the p P P

If % > 0, what is the value of % when the particle is at the point (2, 2) ?

A 3 (B) @ ©3 D6 (B 60
by _ H/t 2010 = '(er Q‘MY
A 7725

B i
x &) #0 = //t]’é@)

by %m,'w? 30 = g e
(€)= 349 (=6
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11. (2012, BC-6)

The function g has derivatives of all orders, and the Maclaurm series for g 18 \
] < —

o #H g ’ _ A

(a) Using the ratio test, determine the interval of convergenee of the Maclaurin serics for g

— — T~ T
(b) The Maclaurin series for g evaluated at x = % is wi&lternating ser%x)vhose terms decrease in absolute
7 Show that

\
aluc to 0. The approximation for g(%l using the firsttwononzero terms of this scrics is 20"
)

v
this approximation differs fron@y less tha
2/

(c) Write the first three nonzero terms and the general term of the Maclaurin series for g'(x)
A M-\—a 3
2 n-+

() Lo | = ‘le/

h>e | 2pnes
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= | TG
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Question 6

The function g has derivatives of all orders, and the Maclaurin series for g is

e 2n+l1 3 5
X x XX
n;)(l)zms‘s 577

(a) Using the ratio test, determine the interval of convergence of the Maclaurin series for g.

(b) The Maclaurin series for g evaluated at x = % is an alternating series whose terms decrease in absolute

value to 0. The approximation for g(%) using the first two nonzero terms of this series is m Show that

this approximation differs from g( ) by less than 2(1)0

(c) Write the first three nonzero terms and the general term of the Maclaurin series for g’(x).

2n+3
X 2n+3| _(2n+3) 2 ) .
(a) T | (2;1 +5) b 1.:sets up ratlf) . .
1 - computes limit of ratio
1 ; identifies interior of
11m(2n+3)~xz=x2 S ;
ol (A interval of convergence
1’z considers both endpoints
el > _l<x<l 1 : analysis and interval of convergence
The series converges when —1 < x < 1.
__ iesis Lyl L, 1
When x = —1, the series is 3 + 55 + 9
This series converges by the Alternating Series Test.
_ o1 1,11
When x =1, the series is 373 + 7779 +
This series converges by the Alternating Series Test.
Therefore, the interval of convergence is —1 < x < 1.
1 -
(b) ‘ 17 ‘ < (E) 1 < 1 :cuses theihmigrm as. ane@
& 120077 " 224 200 1 error bound
/ 1 32,54 n(2n+1) 2n {I:ﬁrstthreeterms
c X)=z—-Zx" +=x" 4+ +(-1) [F7/—=]|x" +- 2:
© £ 3.5 7 =D 2n+3 1 : general term
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12. (2011, BC-6)

d ‘\/
= ’ 0 ’ I
Graph of y = |j"5)(x)‘

; : 2 - ; (5} 7 | -
Let f(x) = sin (x‘ ) +cosx. The graphol y = 'j(s’(xM is shown above.
(a) Write the first four nonzcro terms of the Taylor serics for sin x about x = (), and write the first four
5 = : ; s il 2
nonzero terms ol the Taylor series [or sin|x ) about x = 0.
\ /
(b) Write the first four nonzero terms of the Taylor serics for cos x about x = (. Usc this serics and the serics

for sin(.\’2 ) found in part (a), to write the first four nonzero terms of the Taylor series for f about x = 0.

(¢) Find the valuc of £©(0).

(d) Let P,(x) be the fourth-degree Taylor polynomial for f about x = 0. Using information from the graph of

| p®s - - l)_ TN o 1
y ‘./ (_x)‘ shown above, show that P4(4 f('-‘l,' < 3000°

L
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Question 6
Let f(x) = sin(xz) + cos x. The graph of y = ‘f(s)(x)‘ is ‘)i
\ |

shown above. \ 120 /
(a) Write the first four nonzero terms of the Taylor series for \ 80 |

sin x about x = 0, and write the first four nonzero terms /

of the Taylor series for sin(xz) about x = 0. \ ,/‘ \\ = —\\ |

\ / NI \ /

(b) Write the first four nonzero terms of the Taylor series for V v >

cos x about x = 0. Use this series and the series for -1 o /‘4 1

sin(xz), found in part (a), to write the first four nonzero Graph of y = | S (5)(X)|

terms of the Taylor series for f about x = 0.

SP
250

(c) Find the value of] /(0 O +/

(d) Let Py(x) be

= 0. Using information from the graph of ¢§Q0

,{,
y = ‘f(5)(x)‘ shown above, show that B‘(i) - f(%) < Q\ W H
0 g2 1445
’ —\ T e

2 : series for sin(x2 )

(b) cosx=1- 2' 3. 1 : series for cos x
| 2 : series for f(x)
fo) =145
6>< 0 , ¢
(©) is the coefficient of x” in the Taylor series for f about 1 : answer

x = 0. Therefore f©(0) = -121

(d) The graph of y = ‘f(s)(x)‘ indicates that max ‘f@(x)‘ < 40.
OSXSZ

Therefore

max

max [ /()|
Af)- ) = <52 )

120 - 45 3072} 3000°
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1 : form of the error bound
1 : analysis



