MATH 234: HOMEWORK 9

SOLUTIONS

1. Compute:

3 22
———dz
/0 (2 + 323)2

Solution 1. Write

/3 ./I,'Z _1 3
L ——
o (2+3x3)? 9(2 + 323) |,

~1 ~1
T 9(2+3-3%)  9(2+3-0%)
-1

AT

9

= oo

Using u-substitution, set u = 2 + 3z3.
Using guess and check, start with an initial guess of (2 + 3z3) ! for
the antiderivative.

2. Compute:
152 1
/ dt
o Vit+27
Solution 2. Write
152 1 3 s 152
dt = |=(t + 27 ,
/0 vt+27 {2( ) L
= 2(152 +27)%3 — g(o +27)%3,
3 3
= Z(179)*/% — Z(27)*/*
3 27
= Z(179)%3 — =
2( 7) 2

Using u-substitution, set v =t + 27.
Using guess and check, start with an initial guess of (¢ 4+ 27)%? for
the antiderivative.
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/2 30z 4
————dx
o (5x2+ 3)?
Solution 3. Write

/2 30z -3 7?7
SR P ——
o (577 +3)2 (522 +3) |,

3. Compute:

-3 -3
T (5-2243) (5-02+3)
-3 -3

_2_%_?,

_§+1’

20

23

Using u-substitution, set u = 52 + 3.
Using guess and check, start with an initial guess of (5z% + 3)~! for

the antiderivative.

4. Compute:

1
/ 524V x® + 9dzx
0

Solution 4. Write
1

/0 50t/ 8 dz = [(2/3)(x5+9)3/2] |

= (2/3)(1° + 9)** — (2/3)(0° + 9)*/?,
= (2/3)(10)*? — (2/3)(9)*/?,

2010 — 54
==

Using u-substitution, set u = x® + 9.
Using guess and check, start with an initial guess of (2° 4+ 9)%?2 for

the antiderivative.
5. Compute:
1
/ 2e@) dy
0
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Solution 5. Write

Note: My initial guess for the anti-derivative was e,

Using u-substitution, set u = z2.

Using guess and check, start with an initial guess of e@) for the
antiderivative.

6. Compute:

1
x
/ dx
2V +3
Solution 6. Use integration by parts. Since
b b b
[ s = s - [ fwnas

Letting a = —2 and b = 1, we’ll set:

a

g(l‘) = g'(m) =1
W(z) = (z+3)7"* h(z) = 2(z + 3)1/?

So now

1 1 1
/ z(x +3)"?de = [ac -2(x + 3)1/2] — / 1-2(z +3)%dx.
—2 9 —2
Let’s evaluate the right most integral:

1 4 1
/ 2z + 3)%da = [g(:r—i—S)?’/z] ,
- —2

2

4 4
=-(1+3)% - S(-2+ 3)%2,

3

4 4
:_43/2__13/2
32 4

-3 3
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And
1
[x 2z + 3)1/2} =1-2(1+3)2 - (=2)-2(-2+3)1/2,
-2
= 8.
Putting it all together we get
/1 T (32 4) —4
dr=8———-—<-]=—.
o VIT+3 3 3 3

7. Considering

which of the following is true?

(A) The limit exists and is equal to zero.
(B) The limit exists and is equal to one.
(C) The limit exists and is equal to two.
(D) The limit diverges.
(E) None of the above.

Solution 7. Well
2b—-1 2—-1/b
/b _ 5

lim ——— = lim
b—o0 b b—o0 1

Hence (C) is right.

8. Compute:

/ e =72 dx
3
Solution 8. Write

[e's) b
/ e *?dz = lim e~ *? dz,
3

b—o0 3

b
= lim [— 2ew/2} ,
b—o0 3
= lim (—2e7%? + 2¢7%/2)
b—oo
= 2e7%/2,

9. Find the value of k£ that makes f(z) = kz a probability function on
the interval 1 < z < 2.
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Solution 9. We need to find k£ such that kz is non-negative for 1 <

x < 2, and such that
2
/ kxdx = 1.
1

2 2
kL ke ko, I, 3
/lkxdx— [233]1—22 21 = k(2 2)—k 5

2
/ kxdx = 1.
1

Note that k£ = 2/3 also makes f(z) non-negative for 1 < z < 2.

Well,

So if k = 2/3, then

10. A random variable X has a cumulative distribution function

1
for z > 1. Find Pr(a < X < 5).
Solution 10. Well this is just
1 1 1 1
F5)—Fla)=1—-—-(1-——=)=— — —.
(5) (a) 52 ( a2) 2 92



