
1.
1

j 2 −
1

( j + 1)2 =
j 2

+ 2 j + 1 − j 2

j 2( j + 1)2 =
2 j + 1

j 2( j + 1)2

n
∑

j=1

2 j + 1

j 2( j + 1)2 =

n
∑

j=1

(

1

j 2 −
1

( j + 1)2

)

=
1

12 −
1

(n + 1)2 =
n2

+ 2n

(n + 1)2



14. g(θ) =

∫ ecos θ

esin θ

ln x dx

g′(θ) = (ln(ecos θ ))ecos θ (− sin θ) − (ln(esin θ ))esin θ cos θ

= − sin θ cos θ(ecos θ
+ esin θ )



1. xi = 2i/n, 0 ≤ i ≤ n, f (x) = 1/x on [1, 2]. Since f is decreasing,f is largest at the left
endpoint and smallest at the right endpoint of any interval [2(i−1)/n, 2i/n] of the partition.
Thus

U( f, Pn) =

n
∑

i=1

1

2(i−1)/n
(2i/n

− 2(i−1)/n)

=

n
∑

i=1

(21/n
− 1) = n(21/n

− 1)

L( f, Pn) =

n
∑

i=1

1

2i/n
(2i/n

− 2(i−1)/n)

=

n
∑

i=1

(1 − 2−1/n) = n(1 − 2−1/n) =
U( f, Pn)

21/n
.

Now, by l’Hôpital’s rule,

lim
n→∞

n(21/n
− 1) = lim

x→∞

21/x
− 1

1/x

[

0

0

]

= lim
x→∞

21/x ln 2(−1/x2)

−1/x2 = ln 2.

Thus limn→∞ U( f, Pn) = limn→∞ L( f, Pn) = ln s.



68.
∫

x dx

4x4 + 4x2 + 5
Let u = x2

du = 2x dx

=
1

2

∫

du

4u2 + 4u + 5

=
1

2

∫

du

(2u + 1)2 + 4
Let w = 2u + 1

dw = 2du

=
1

4

∫

dw

w2 + 4
=

1

8
tan−1

(w

2

)

+ C

=
1

8
tan−1

(

x2
+

1

2

)

+ C.


