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Practice Problems

1. Differentiate each of the following. Make sure to simplify your final answer.

a) f (x) = 5−2x+1

b) m (y) = log7
(√

y6 + 4y2 + 10
)

c) f (m) =
1

3
m3 lnm− 1

9
m3

d) m (p) =
√

1− p2

e) g (t) = esin t−cos t

f) f (a) =
23a−1

2−a+1

g) L (θ) =
tan θ − cot θ

tan θ

h) v (t) = e2t − e−2t

i) f (x) = log2
(
x10

)
j) g (x) = tan−1 (5x)

k) h (α) = log2 (tan 2α)

l) f (x) = cos
(
sin−1 x

)

m) g (w) = cos−1
(
w2 + 1

)
n) f (y) = 2log3 y

o) f (θ) = cot (5θ)

p) g (x) =
√
x+

√
x

q) f (β) = csc
(
β2 + 1

)
r) m (y) = sec−1 (3y)

s) P (t) = log5 (csc t)

2. Compute each of the following integrals.

a)

∫
1

(2a− 7)4
da

b)

∫
1

2a− 7
da

c)

2∫
0

e−2t+1 dt

d)

1∫
0

1

1 + θ2
dθ

e)

∫
1√

1− y2
dy

f)

3∫
0

2x dx

g)

∫
1

|x|
√
x2 − 1

dx

h)

∫
cscx cotx dx

i)

π /4∫
0

tan2 x dx

3. Use the Fundamental Theorem of Calculus to compute each of the following derivatives.

a)
d

dx

 x∫
1

√
t dt



b)
d

dx

16∫
x

√
t dt



c)
d

dx

9x∫
1

√
t dt



d)
d

dx

 x∫
0

1

1 + t2
dt


e)

d

dx

x2∫
0

1

1 + t2
dt


f)

d

dx

 x∫
0

1

1 + t2
dt

2

Practice Problems - Answers

1.) a) f ′ (x) = −2 (ln 5) 5−2x+1 b) m′ (y) =
3y5 + 4y

ln 7 (y6 + 4y2 + 10)
c) f ′ (m) = m2 lnm

d) m′ (p) = − p√
1− p2

e) g′ (t) = (cos t+ sin t) esin t−cos t f) f ′ (a) = (ln 2) 24a
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g) L′ (θ) =
2 cos θ

sin3 θ
= 2 cot3 θ + 2 cot θ h) v′ (t) = 2e2t + 2e−2t i) f ′ (x) =

10

x ln 2

j) g′ (x) =
5

25x2 + 1
k) h′ (α) =

2

ln 2
(cot 2α+ tan 2α) =

2 tan2 2α+ 2

(ln 2) tan 2α
l) f ′ (x) = − x√

1− x2

m) g′ (w) =
−2w√

1− (w2 + 1)2
n) f ′ (y) =

ln 2

y ln 3
2log3 y o) f ′ (θ) = −5 csc2 5θ = −5 cot2 5θ − 5

p) g′ (x) =
1

2
√

x+
√
x

(
1

2
√
x
+ 1

)
q) f ′ (β) = −2β

cos
(
β2 + 1

)
sin2

(
β2 + 1

) = −2β csc
(
β2 + 1

)
cot

(
β2 + 1

)
r) m′ (y) =

1

|y|
√

9y2 − 1
s) P ′ (t) = −cot t

ln 5

2.) a)
−1

6 (2a− 7)3
+ C b)

1

2
ln |2a− 7|+ C c)

1

2
e− 1

2
e−3 d)

π

4
e) sin−1 y + C f)

7

ln 2

g) sec−1 x+ C h) − cscx+ C i) 1− π

4

3.) a)
√
x b) −

√
x c) 27

√
x d)

1

1 + x2
e)

2x

1 + x4
f)

2 tan−1 x

1 + x2

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes.
E-mail questions or comments to mhidegkuti@ccc.edu.
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