
2 SLO AA HL Short Test 8 December 13, 2024

1. [9 points]

Use the definition of
dy

dx
to show that:

(a) If y = 2x2 + x, then
dy

dx
= 4x+ 1. [3]

(b) If y =
3
x
, then

dy

dx
= − 3
x2
. [3]

(c) If y = 4
√
x, then

dy

dx
=
2√
x
. [3]

(a)

dy

dx
= lim
∆x→0

2(x+∆x)2 + x+∆x− 2x2 − x
∆x

=

= lim
∆x→0

��2x2 + 4x∆x+ (∆x)2 + �x+∆x−��2x2 − �x

∆x
=

= lim
∆x→0

4x��∆x+ (∆x)�2 +��∆x
��∆x

= lim
∆x→0

4x+∆x+ 1 = 4x+ 1

(b)

dy

dx
= lim
∆x→0

3
x+∆x −

3
x

∆x
=

= lim
∆x→0

3x− 3(x+∆x)
∆x(x)(x+∆x)

=

= lim
∆x→0

−3��∆x
��∆x(x)(x+∆x)

=

= lim
∆x→0

−3
x2 + x∆x

= − 3
x2

(c)

dy

dx
= lim
∆x→0

4
√
x+∆x− 4

√
x

∆x
=

= lim
∆x→0

4(
√
x+∆x−

√
x)(
√
x+∆x+

√
x)

∆x(
√
x+∆x+

√
x)

=

= lim
∆x→0

4(�x+∆x− �x)

∆x(
√
x+∆x+

√
x)
=

= lim
∆x→0

4��∆x

��∆x(
√
x+∆x+

√
x)
=

= lim
∆x→0

4

(
√
x+∆x+

√
x)
=
4
2
√
x
=
2√
x
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2. [11 points]
Find the gradient function y′ of the following functions. Simplify your answers.

(a) y =
2
x2
+ 3x− 1 [2]

(b) y = x5 sin(2x) cos(3x) [3]

(c) y =
√
e2x + sin2 x [3]

(d) y =
x3 − π ln 2
x2 + e

[3]

(a) y′ = − 4
x3
+ 3

(b) y′ = 5x4 sin(2x) cos(3x) + 2x5 cos(2x) cos(3x)− 3x5 sin(2x) sin(3x)

(c) y′ =
2e2x + 2 sinx cosx

2
√
e2x + sin2 x

=
e2x + sinx cosx√
e2x + sin2 x

(d) y′ =
3x2(x2 + e)− (x3 − π ln 2)(2x)

(x2 + e)2
=
x4 + 3ex2 + 2πx ln 2

(x2 + e)2


