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1. Find the area between the 
urves y = x3 and y = x4.

2. Find the area between the 
urve y = |lnx|, the x�axis, and the lines y = e and y = 1/e.

3. The base of a solid is a 
ir
le with radius 1. Ea
h 
ross-se
tion perpendi
ular to a given diameter

is a square. Find the volume of the solid.

4. Find the volume of the solid of revolution obtained by revolving the plane region bounded by

y = x2, the x�axis, and the line x = 4 about the x�axis.

5. The region bounded by y =
1

x
, y = 0, x = 1, and x = 4 is revolved about the y�axis. Find the

volume of the resulting solid.

6. The region bounded by y = e−x, y = 0 and x = 0 is revolved about the x�axis. Find the volume

of the resulting solid.

7. The region bounded by y = e−x, y = 0 and x = 0 is revolved about the y�axis. Find the volume

of the resulting solid.

8. Di�erentiate and simplify your answer:

(a) x ln(x2)

(b) x (lnx)3

(
) cos (lnx)

(d) (sin x) (lnx)2

(e) (cos x) ln(x2)

(f)
1

10
ln

(

5 + x

5 − x

)

(g) log5
3
√

x

(h) log2

[

(

x2 + 1
)3

sin(βx)
]

(i)
x2

2 log3 x

(j) (sin 2x)(sin e−x)

(k) 3
√

x

(l) ln ecos 3θ

(m)
eax(a sin bx − b cos bx)

a2 + b2

(n)
1

ac
ln(b + ceax)

(o)
1

arcsin 2x



(p) x arctan 5x − 1

10
ln
(

1 + 25x2
)

(q) e3x sinhx

(r)
(tanh 3x)(cosh 2x)√

1 + 2x

9. Find the ar
 length of y = x3/2 between the points (1, 1) and (4, 8).

10. Find the length of one ar
 of the 
y
loid {x = a(t − sin t), y = a(1 − cos t)}, a > 0, 0 ≤
t ≤ 2π.

11. Integrate:

(a)

∫

x

1 + x2
dx

(b)

∫

1

1 + x2
dx

(
)

∫

x2

1 + x2
dx

(d)

∫

x3 + x2 − 1

x2 + 1

(e)

∫

lnx

x
dx

(f)

∫

tan x dx

(g)

∫

e4x dx

(h)

∫

x2ex3+4 dx

(i)

∫

1

x
√

x2 − 1
dx

(j)

∫

x√
x4 − 1

dx

(k)

∫

sin4 x dx

(l)

∫

cos5 x dx

(m)

∫

1 − x2

x2
dx

(n)

∫

x2 sinx dx

(o)

∫

6x2 − 15x + 22

(x + 3)(x2 + 2)2
dx

(p)

∫

1√
3 − 4x2

dx
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(q)

∫

5

x2
dx

(r)

∫

1

(x + 1)(x2 + 1)
dx

(s)

∫

1

x4 − 1
dx

12. Evaluate the following improper integrals:

(a)

∫ ∞

1

xe−x2

dx

(b)

∫ ∞

−∞

1

1 + x2
dx

(
)

∫ ∞

−∞
x3 dx

(d)

∫

2

0

dx

x − 1

13. Evaluate the following limits:

(a) lim
x→0

sin 5x

4x

(b) lim
x→0

sinx − x

x3

(
) lim
x→1

lnx

x2 − 1

(d) lim
x→0

(

csc x − 1

x

)

(e) lim
x→∞

(ln(x + 1) − ln(x − 1))

(f) lim
x→0+

xx

14. Find the area en
losed by

A. r = 4 sin 2θ between 0 and 2π. B. r =
1

1 + θ
between θ =

π

4
and θ =

π

2

15. Find the 
enter, fo
i, and verti
es of x2 − 2x + 4y2 + 10y = 7.

16. Find the 
enter, fo
i, verti
es, and asymptotes of x2 = y2 − 2y.

17. Find the fo
us, dire
trix, symmetry axis, and vertex of y = x2 − 4x + 5.

18. Find the area of the surfa
e obtained by rotating about the x�axis that part of the 
urve y = ex

that lies above [0, 1].
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The answers

1.-1

0

1

b

b

∫

1

0

∣

∣x
3 − x

4
∣

∣ dx =
1

20

2.

∫ e

e−1

|lnx| = 2(1 − e−1)

3.

b

b

b

x

(

x,
√

1 − x2

)

(

x,−
√

1 − x2

)

∫

1

−1

(

2
√

1 − x2

)2

dx =
16

3

4.

∫

4

0

π
(

x2
)2

dx =
1024π

5

5.

∫

4

1

2πx
1

x
dx = 6π
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6.-1

0

1

2

3

∫ ∞

0

π
(

e−x
)2

dx =
π

2

7.

∫ ∞

0

2πxe−x dx =

∫

1

0

π (lnx)2 dx = 2π

8. (a) 2 + ln
(

x2
)

(b) (lnx)3 + 3(lnx)2

(
) −sin (lnx)

x

(d) (lnx)2 cos x +
2 sin x lnx

x

(e)
2 cos x

x
− ln(x2) sin x

(f)
1

25 − x2

(g)
1

3x ln 5

(h)
β(1 + x2) cos βx + 6x sinβx

(1 + x2) ln 2 sinβx
, or

1

ln 2

(

β tan βx +
6x

x2 + 1

)

(i)
x

log3 x
− x

2 ln 3 (log3 x)2

(j) 2 cos 2x sin e−x − e−x cos e−x sin 2x

(k)
3
√

x ln 3

2
√

x

(l) −3 sin θ

(m) eax sin bx

(n)
eax

b + ceax

(o)
−1

2
√

1 − x2 arcsin2 x

(p) arctan 5x

(q) e3x (3 sinhx + cosh x)

(r)
2 cosh 2x√

1 + 2x
− sinh 2x

(2x + 1)
√

1 + 2x

9.

Z
4

0

√

1 +

(

dx3/2

dx

)2

dx =
80
√

10 − 13
√

13

27
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10.

∫

2π

0

√

(x′(t))2 + (y′(t))2 dt = 8a

11. (a)
1

2
ln(x2 + 1) + C

(b) arctanx + C

(
) x − arctan x + C

(d)
x2

2
+ x − 2 arctanx − ln(x2 + 1)

2
+ C

(e)
(ln |x|)2

2
+ C

(f) ln (sec x) + C

(g)
e4x

4
+ C

(h)
ex3+4

3
+ C

(i) arctan
(

√

x2 − 1
)

+ C

(j)
1

2
ln
(

x2 +
√

x4 − 1
)

+ C

(k)
3

8
x − 1

4
sin 2x +

1

32
sin 4x + C

(l) sinx − 2

3
sin3 x +

sin5 x

5
+ C

(m) −1

x
− x + C

(n) 2x sinx + 2 cos x − x2 cos x + C

(o)
3

2

√
2 arctan

(

x
√

2

2

)

+
1

2
ln

(

(x + 3)2

x2 + 2

)

+
5

2x2 + 4
+ C

(p)
1

2
arcsin

(

2x√
3

)

+ C

(q) −5

x
+ C

(r)
1

4
ln

(

(x + 1)2

x2 + 1

)

+
1

2
arctan x + C

(s)
1

4
ln

∣

∣

∣

∣

x − 1

x + 1

∣

∣

∣

∣

− 1

2
arctan x + C

12. A.
1

2e
B. π C. Divergent D. Divergent

13. A.
5

4
B. −1

6
C.

1

2
D. 0 E. 0 F. 1
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14.

θ = π θ = 0

θ =
π

2

θ =
3π

2

θ = π θ = 0

θ =
π

2

θ =
3π

2

θ
=

π
4

A. 8π B.
π

(π + 2)(π + 4)

15. The 
enter is (1,−5

4
), fo
i at (1 ± 3

√
19

4
,−5

4
) and verti
es at (1 ± 8

√
57

57
,−5

4
).

16. The 
enter is (0, 1), fo
i at (0, 1 ±
√

2), verti
es (0, 0) and (0, 2), assymptotes y = ±x + 1.

17. The fo
us is (2,
5

4
), dire
trix is y =

3

4
, axis x = 2 and vertex (2, 1).

18.

∫

1

0

2πex
√

1 + (ex)2 dx = π

(

ln
e +

√
1 + e2

1 +
√

2
+ e
√

1 + e2 −
√

2

)
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