
Jay Daigle George Washington University Math 1231: Single-Variable Calculus I

Derivatives Practice Sheet Solutions
Compute the following derivatives, for practice. Do not simplify!

1.

5

√
x2 sin(3x)

tan(x)

1

5

(
x2 sin(3x)

tan(x)

)−4/5
(2x sin(3x) + x2 cos(3x)3) tan(x)− sec2(x)x2 sin(3x)

tan2(x)

2.
tan4(

3
√
x5 + x3 + 2 + 1).

d

dx
tan4(

3
√
x5 + x3 + 2 + 1) = 4 tan3(

3
√
x5 + x3 + 2 + 1) · sec2( 3

√
x5 + x3 + 2 + 1)

· ( 3
√
x5 + x3 + 2 + 1)′

= 4 tan4(
3
√
x5 + x3 + 2 + 1) sec2(

3
√
x5 + x3 + 2 + 1)

·
(
1

3
(x5 + x3 + 1)−2/3 · (5x4 + 3x2)

)
.

3.

cos

(
x2 −

√
5x2 + 1

x4 + sin(x/2)

)

− sin

(
(
x2 −

√
5x2 + 1

x4 + sin(x/2)

)
·

(2x− 1
2
(5x2 + 1)−1/210x)(x4 + sin(x/2))− (4x3 + cos(x/2)1

2
)(x2 −

√
5x2 + 1)

(x4 + sin(x/2))2

4. (
sin(4

√
5 tan( 3

√
csc(3x2)))

)5

5

(
sin(4

√
5 tan( 3

√
csc(3x2)))

)4

· cos((4
√

5 tan( 3
√

csc(3x2))))·

4 · 1
2
(5 tan( 3

√
csc(3x2)))−1/2 · 5 sec2( 3

√
csc(3x2))·

1

3
(csc(3x2))−2/3 · (−1) csc(3x2) cot(3x2) · 6x
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5.

tan(x) + 3

√
7 sec(x)+x√

2 sin(x)

x4 sin(x/5) cos(x)

(
sec2(x) + 1

3

(
7 sec(x)+x√

2 sin(x)

)−2/3
· (7 sec(x) tan(x)+1)

√
2 sin(x)− 1

2
(2 sin(x))−1/22 cos(x)(7 sec(x)+x)

2 sin(x)

)
(x4 sin(x/5) cos(x))

x8 sin2(x/5) cos2(x)

−
(4x3 sin(x/5) cos(x) + x4 cos(x/5)(1/5) cos(x)− x4 sin(x/5) sin(x))

(
tan(x) + 3

√
7 sec(x)+x√

2 sin(x)

)
x8 sin2(x/5) cos2(x)

6.

cot4/3

(√
sin(3x/2) + 1 + x

sin(7x5/4)

)

4

3
cot1/3

(√
sin(3x/2) + 1 + x

sin(7x5/4)

)
· (−1) csc2

(√
sin(3x/2) + 1 + x

sin(7x5/4)

)

·

(
1
2
(sin(3x/2) + 1)−1/2 cos(3x/2)3/2 + 1

)
sin(7x5/4)− cos(7x5/4)(7 · 5

4
x1/4)

(√
sin(3x/2) + 1 + x

)
sin2(7x5/4)

7.

7

√√√√csc

(
cos ((x3 + 1)2 sin(x)) + tan(x)√

5x+ 3 sin(x)

)

1

7

(
csc

(
cos ((x3 + 1)2 sin(x)) + tan(x)√

5x+ 3 sin(x)

))−6/7

·(−1) csc2
(
cos ((x3 + 1)2 sin(x)) + tan(x)√

5x+ 3 sin(x)

)
· cot

(
cos ((x3 + 1)2 sin(x)) + tan(x)√

5x+ 3 sin(x)

)

·
(− sin((x3 + 1)2 sin(x))(2(x3 + 1)3x2 sin(x) + (x3 + 1)2 cos(x)) + sec2(x))

√
5x+ 3 sin(x)

5x+ 3 sin(x)

−
1
2
(5x+ 3 sin(x))−1/2(5 + 3 cos(x))(cos ((x3 + 1)2 sin(x)) + tan(x))

5x+ 3 sin(x)
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