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Question 4

I PP T Lav _ dh
@ V=nr‘h=r(1)"h=rxh ZZ{I'dt_ﬁdt
d—V‘ = ﬂ@ = 77( —V4 ) =-= cublc feet per second 1 : answer with units
dt -4 dt ly=4
2
R N Y A7 . ) -
® dr* 20¥h dt 204k Vi 200 dh\ 10 zoﬁ
B h _ L0 for h > 0, the rate of change of th Segg dh_ 1 dh
ecause 2 T 300 > 0 for & > 0, the rate of change of the I 047 dt
height is increasing when the height of the water is 3 feet. 1 : answer with explanation
dh 1 ) . :
(©) 510 dt 1 : separation of variables
dh 1 1 : antiderivatives
N _E dt 4 : < 1 :constant of integration
and uses initial condition
2vh = +C
1() 1: A(t)
25 = ——0 0+C = C=2V5
1 Note: 0/4 if no separation of variables
2Vh = ——z +2v5
Note: max 2/4 [1-1-0-0] if no constant
h(t) = (——t + «/_) of integration
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Question 5

@ )= 2D
(x —2x+k)
f(0)—%_6 - k2=% - k:%
1 1 4 B

®) x2_2x_g_(x—4)(x+2)_x—4+x+2
= l=A(x+2)+B(x—4)
1 1

= AZE,BZ—E

| Ir 1
jf(x)dx=J[ 5 % )dx
0 o\x—4 x+2

I R ST
—[6ln|x 4| 61n|x+2|}

x=1

xX=

N T S N R TIN § _ 1
—(6ln3 61n3) (6ln4 6ln2)— 6ln2

2

© | 4———dx= J

0 x° —2x+1 (x—l) (x—l) (x—l)
lim J 1 dx + lim f dx
b1 Jo (x=1)° b1t )y (x = 1)

x=b x=2

lim | ——1 + lim | ——L
b1\ X — 1l port X =1l
1im(—L—1) lim( - )
b1 b-1 b—1" b-1

Because lim (—L) does not exist, the integral diverges.
b—>1" b-1
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1 : denominator of f"(x)
1 ()

1 : answer

1 : partial fraction

decomposition
1 : antiderivatives
1 : answer

1 : improper integral
1 : antiderivative
1 : answer with reason
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Question 6

(@ £(0)=3and £(0) = -2

The third-degree Taylor polynomial for f about x = 0 is

23

3- 2x+ix2+ 2 x3=3—2x+3x2—§ 3

2! 3! 2 12

(b) The first three nonzero terms of the Maclaurin series for e* are

1+x+—x2.

21
The second-degree Taylor polynomial for e* f(x) about x = 0 is
3(1 +Xx+ sz) —2x(1+x)+ 3, (1)
2! 2
=3+(3—2)x+(3—2+3)x2

2 2
=3+ x+x°.

© ()= £(1) ds

jl(S 2t+ - 23 3)
0

=[3t—t2+ 1t3 23t4}_

20 T8
21,1 _23_97
=3RRI

(d) The alternating series error bound is the absolute value of the first
omitted term of the series for A(1).

54 4 9517 9
j(mt)dt [20} =20

Error < =045

=
20
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. two terms

: remaining terms

: three terms for e*

: three terms for e* f(x)

: antiderivative
: answer

: uses fourth-degree term

of Maclaurin series for f

: uses first omitted term

of series for (1)

: error bound
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