
Lecture Notes Differentiation and Integration 1 page 1

Practice Problems

1. Differentiate each of the following.

a) f (x) = 3
√
x2 − 3

x6
+ e2

b) g (x) = sin2 x+ cos2 x

c) f (x) = ln
(
x2 + 1

)
d) f (a) =

(
a3 − 1

)
sin 2a

e) m (x) = 5
√
4x6 + x2 + 3

f) v (t) = ln
(

3
√
t4 + t2 + 1

)
g) t (α) = cos

(
α2 + 1

)

h) p (y) =
2

y3 + y

i) f (x) = log3 (2x− 1) +
1

lnx

j) f (x) = csc (3x− 1)

k) v (t) =
t2

sin2 2t

l) r (t) = ln (tan t)

m) f (m) =
2m− 3

m+ 5

n) f (x) = cotx

o) g (x) =
√
cos2 x+ 2

p) f (y) = tan
(
y2 − 1

)
q) r (θ) = −2 csc2 (5θ)

r) f (x) = sin (10x) cos (10x)

s) f (x) = 7
√
x4 cosx+ 5

t) f (x) =
2x8 − 5

cosx

2. Differentiate each of the following.

a) f (x) = sin−1 3x b) g (x) = tan−1
(
x5

)
c) h (r) = cos−1 r

3. Compute each of the following integrals.

a)

∫
(−5w + 1)3 dw

b)

2∫
0

3t2 − 6t+ 1 dt

c)

2∫
1

1

x
dx

d)

π /4∫
0

sin 2θ dθ

e)

∫
2− u+ sin 2u du

f)

∫
1√

1− x2
dx

g)

6∫
1

1

x2
dx

h)

∫
3
√
x2 + cos 5x dx

4. Compute each of the following integrals.

a)

∫
1

1 + x2
dx b)

∫
x2

1 + x2
dx

c)

1∫
1/2

1√
1− x2

dx
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1.) a) f ′ (x) =
2

3 3
√
x
+

18

x7
=

2
3
√
x2

3x
+

18

x7
b) g′ (x) = 0 c) c) f ′ (x) =

2x

x2 + 1

d) f ′ (a) = 3a2 sin 2a+2
(
a3 − 1

)
(cos 2a) e) m′ (x) =

1

5

24x5 + 2x

5

√
(4x6 + x2 + 3)4

=
1

5

24x5 + 2x

4x6 + x2 + 3
5
√
4x6 + x2 + 3

f) v′ (t) =
4t3 + 2t

3 (t4 + t2 + 1)
g) t′ (α) = −2α sin

(
α2 + 1

)
h) p′ (y) = −

2
(
3y2 + 1

)
(y3 + y)2

= − 6y2 + 2

(y + y3)2

i) f ′ (x) =
2

(ln 3) (2x− 1)
− 1

x ln2 x
j) f ′ (x) = −3 csc (3x− 1) cot (3x− 1)

k) v′ (t) =
2t (sin 2t− 2t cos 2t)

sin3 2t
l) r′ (t) = tan t+ cot t m) f ′ (m) =

13

(m+ 5)2

n) f ′ (x) = − csc2 x = − cot2 x− 1 o) g′ (x) = − sinx cosx√
cos2 x+ 2

p) f ′ (y) = 2y
(
tan2

(
y2 − 1

)
+ 1

)

q) r′ (θ) = 20
cos 5θ

sin3 5θ
= 20 csc2 5θ cot 5θ r) f ′ (x) = 10 cos (20x)

s) f ′ (x) =
7
√
x4

x
cosx− 7

√
x4 sinx t) f ′ (x) =

16x7 cosx+
(
2x8 − 5

)
sinx

cos2 x

2.) a) f ′ (x) =
3√

1− 9x2
b) g′ (x) =

5x4

x10 + 1
c) h′ (r) = − 1√

1− r2

3.) a) − 1

20
(−5w + 1)4 + C b) −2 c) ln 2 d)

1

2
e) 2u− 1

2
u2 − 1

2
cos 2u+ C

f) arcsinx+ C g)
5

6
h)

3

5
x5/3 +

1

5
sin 5x+ C

4.) a) tan−1 x+ C b) x− tan−1 x+ C c)
π

3
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© Hidegkuti, 2012 Last revised: January 27, 2016

http://www.teaching.martahidegkuti.com/shared/lnotes/lecturenotes.html
http://www.teaching.martahidegkuti.com/shared/lnotes/lecturenotes.html

