Homework 11 MATH-1400-Es31 2011 May 17

Practice Problems
The first few problems are for practice; do as many of them as you need until they're easy, or make up
more for yourself along the same lines.
Suppose that x is a variable quantity and suppose that y = 3.
. What is A3 (2?)?
Just plug in and subtract:
Aja?) = ((5)) = ((49)*) =25-16 = 9.
. What is AZZ% | (xy)?

r=—

Since y = 3z,

AZZ (y) = A1 (2(32)) = AL, (32%) = (3(4)%) — (3(—1)*) =48 — 3 = 45.

r=—1 r=—1

. What is AY(y?)?

This is not a fair question! It might mean
AW = (97) = (%) =81-49 =32,
but it might mean

AZZ(y?) = A9 ((32)°) = A9(927) = (9(9)%) — (9(7)°) = 729 — 441 = 288.

x

I should never give you an unclear problem like this one!
. What is A2(z +9)?
This is also kind of a trick question, but it is fair, and I might give you a problem like it.

Adz+9)=((5)+9) — (3) +9) =14—12=2.

For each of the following expressions, find its antidifferentials (indefinite integrals).

. 32%2dzx

Running the power rule in reverse, I add 1 to the exponent and divide the coefficient by the new exponent.
2 3 3 3
3x“der =d 3% =d(z”),
so
j3x2 de=23+0C,

where C' is an arbitrary constant.

. (5a® = 3x +4)dw

Now I run the power rule in reverse for each term.

) 3 4 5 3
(52 — 3z +4)dx = (52 — 3z +42%) dx = d<fx4 — 2?4+ fx) = d(*fLA — 2?4t 4;10),
4 2 1 4 2
S0
3 54 3 2
f(5x —3x—|—4)dx:1$ — 5 +4z+C,

where C' is an arbitrary constant.
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c. (\/17—1— yiz> dy

I rewrite using exponents so that I can reverse the power rule.
1 1 1 2 1
— ) dy = (1y'/? 1*2d:d(— 3/2 7*1)201(7 3_ 2
(\/23+y2) y=(1y"?+ 1y ?) dy Y oY 3\/;
w0 1 2 1
j<ﬂ+?) dy = g\/y3—§+0,

where C' is an arbitrary constant.
d. (224 2)de
When the exponent is —1, the antidifferential involves a logarithm.
1 1 -1 L, L5
x+—)de=>1z + 127 )de=d 2% +1lnjz|) =d 5% +1Inlz| ),
x
so
1 1,
f(w—i—f) dz = -2+ In|z|+C,
z 2
where C' is an arbitrary constant.
3 Evaluate each of the following definite integrals.
a. j053:r2 dz
[P3e2dz = [ d(@®) = A3(%) = ((5)°) — (%) =125 - 0 = 125
0 0 0 :

b. [? (523 — 3z +4)dz

f_ (5$3—3$+4)dx=j_31d(§w4 2:102 44 ) :A?il(ngx_ fx2+4x)
= (31 - 507 +4®) - (S0 = S0P+
= (-) =

Y
- (V' - ) - GVr - )
R

3 2 _ (3L 2 _ a3l o )
L (Zx—i—;) dx—f4d(§x —Hn|m\) —A4(§x + In|z|
1 9

= (5@ +mi) - (307 +mpl) =12- 2 =5 =45
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Due Problems

The following problems were due May 19 Thursday.

1 For each of the following expressions, find its antidifferentials (indefinite integrals). Show at least one in-
termediate step for each.

a. (322 +4x)dx

4
(322 + 4z) dz = (32° + 4at) dx = d(gms + §x2) =d(z® + 22%),

S0
f(3x2 +4x)de = 2 + 227 + C,

where C' is an arbitrary constant.
b (Z+vz+2)de
3 5 ) 1/2 -1
ﬁ—k\/;:—l—; dx:(3m + 122 + 52 )da:

1. 2

3 5 3 2
j<7+ﬁ+,>dx:_7+ xﬁ+5ln|x|+0,
2 T T 3

where C' is an arbitrary constant.

SO

2 Evaluate each of the following definite integrals.
a. f56(3x2 + 4z) dx

f:(3x2 +4z)dz = Lﬁd(x3 +222) = AY(2® +22%) = ((6)° +2(6)°) — ((5)° +2(5)*) = 288 — 175 = 113.

b 25 vE+ ) de

2 2 2z
d(i x\[+5ln\z|>: —2<—§+ ?)f+51 m)

- -
( + ;ﬁ + 51n|—2|) - (—(_33) + 2(_3;\/3 —|—51n|—3|>
|
T2

f__2< +VT+ )

% 4‘[1 450 2) —(1-2v3i+5n3)

+5In2—-5In3 — *\[l 2V/3i ~ —1.527 — 1.578i.
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