
MATH1040 Basic Mathematics Practice Problems 9 SOLUTIONS

1. (1) y = −4 + x, so

y′ = 1× x1−1

= 1

(2) y = 8x2 + 6 + 7x, so

y′ = 2× 8x2−1 + 1× 7x1−1

= 16x + 7

(3) y = 4x2 − 5
x5

, so y = 4x2 − 5x−5, so

y′ = 2× 4x2−1 − 5×
(
−5x−5−1

)
= 8x + 25x−6

= 8x +
25
x6

(4) y = −7 sinx− cos x, so

y′ = −7 cos x− 1× (− sinx)
= −7 cos x + sinx

(5) y = 6ex, so

y′ = 6ex

(6) y = 3
√

x + 3ex − 8x7, so y = 3x
1
2 + 3ex − 8x7, so

y′ =
1
2
× 3× x

1
2−1 + 3ex + 7×

(
−8x7−1

)
=

3
2
x−

1
2 + 3ex − 56x6

=
3

2
√

x
+ 3ex − 56x6

Hence y′ =
3

2
√

x
+ 3ex − 56x6.

(7) Q1 f ′(x) = −3x2 + 6x + 45
Q2 f ′(x) = 0, so from Q1 , −3x2 + 6x + 45 = 0, so we use a = −3, b = 6, c = 45 in the quadratic formula.

Hence

x =
−6±

√
62 − 4× (−3)× 45
2× (−3)

=
−6±

√
36− (−540)
−6

=
−6±

√
576

−6

=
−6 + 24
−6

or
−6− 24
−6

=
18
−6

or
−30
−6

= −3 or 5
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Q3 f ′′(x) =−6x + 6
Q4 f ′(−5) =−3× (−5)2 + 6× (−5) + 45 = −60

2. (1) y = 2, so

y′ = 0

(2) y = 6x2, so

y′ = 2× 6x2−1

= 12x

(3) y = − 6
x3

+ 3x6 − 7x5, so y = −6x−3 + 3x6 − 7x5, so

y′ = −3×
(
−6x−3−1

)
+ 6× 3x6−1 + 5×

(
−7x5−1

)
= 18x−4 + 18x5 − 35x4

=
18
x4

+ 18x5 − 35x4

(4) y = 2 cos x + sinx, so

y′ = 2× (− sinx) + cos x

= −2 sinx + cos x

(5) y = 4 lnx− 5ex, so

y′ = 4× 1
x
− 5ex

=
4
x
− 5ex

(6) y = sinx, so

y′ = cos x

Hence y′ = cos x.

(7) Q1 f ′(x) = −3x2 + 6x + 45
Q2 f ′(x) = 0, so from Q1 , −3x2 + 6x + 45 = 0, so we use a = −3, b = 6, c = 45 in the quadratic formula.

Hence

x =
−6±

√
62 − 4× (−3)× 45
2× (−3)

=
−6±

√
36− (−540)
−6

=
−6±

√
576

−6

=
−6 + 24
−6

or
−6− 24
−6

=
18
−6

or
−30
−6

= −3 or 5

Q3 f ′′(x) =−6x + 6
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Q4 f ′(3) =−3× 32 + 6× 3 + 45 = 36

3. (1) y = −3x− 7, so

y′ = 1×
(
−3x1−1

)
= −3

(2) y = 6x2 + 1, so

y′ = 2× 6x2−1

= 12x

(3) y =
6
x4

+ 7x4 − 8
x3

, so y = 6x−4 + 7x4 − 8x−3, so

y′ = −4× 6x−4−1 + 4× 7x4−1 − 3×
(
−8x−3−1

)
= −24x−5 + 28x3 + 24x−4

= −24
x5

+ 28x3 +
24
x4

(4) y = −8 cos x, so

y′ = −8× (− sinx)
= 8 sin x

(5) y = − lnx, so

y′ = −1× 1
x

= − 1
x

(6) y = 2 cos x, so

y′ = 2× (− sinx)
= −2 sinx

Hence y′ = −2 sinx.

(7) Q1 f ′(x) = −3x2 − 12x

Q2 f ′(x) = 0, so from Q1 , −3x2 − 12x = 0, so −3x (x + 4) = 0, so x = 0 or x = −4
Q3 f ′′(x) =−6x− 12
Q4 f ′(6) =−3× 62 − 12× 6 = −180

4. (1) y = −7 + x, so

y′ = 1× x1−1

= 1

(2) y = 5x2 + 5x, so

y′ = 2× 5x2−1 + 1× 5x1−1

= 10x + 5
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(3) y =
4
x3
− 1

x7
, so y = 4x−3 − x−7, so

y′ = −3× 4x−3−1 − 7×
(
−x−7−1

)
= −12x−4 + 7x−8

= −12
x4

+
7
x8

(4) y = −2 sinx, so

y′ = −2 cos x

(5) y = −6 ln x, so

y′ = −6× 1
x

= − 6
x

(6) y = 3
√

x + sinx, so y = 3x
1
2 + sinx, so

y′ =
1
2
× 3× x

1
2−1 + cos x

=
3
2
x−

1
2 + cos x

=
3

2
√

x
+ cos x

Hence y′ =
3

2
√

x
+ cos x.

(7) Q1 f ′(x) = 3x2 + 12x− 15
Q2 f ′(x) = 0, so from Q1 , 3x2 + 12x − 15 = 0, so we use a = 3, b = 12, c = −15 in the quadratic formula.

Hence

x =
−12±

√
122 − 4× 3× (−15)

2× 3

=
−12±

√
144− (−180)
6

=
−12±

√
324

6

=
−12 + 18

6
or

−12− 18
6

=
6
6

or
−30
6

= 1 or − 5

Q3 f ′′(x) =6x + 12
Q4 f ′(4) =3× 42 + 12× 4− 15 = 81

5. (1) y = 5x, so

y′ = 1× 5x1−1

= 5

4



(2) y = 6x2 + 3x, so

y′ = 2× 6x2−1 + 1× 3x1−1

= 12x + 3

(3) y = 7x7 − x5, so

y′ = 7× 7x7−1 + 5×
(
−x5−1

)
= 49x6 − 5x4

(4) y = 7 cos x + 2 sinx, so

y′ = 7× (− sinx) + 2 cos x

= −7 sinx + 2 cos x

(5) y = −3 ln x, so

y′ = −3× 1
x

= − 3
x

(6) y = ln x, so

y′ =
1
x

Hence y′ =
1
x

.

(7) Q1 f ′(x) = −3x2 + 6x + 9
Q2 f ′(x) = 0, so from Q1 , −3x2 + 6x + 9 = 0, so we use a = −3, b = 6, c = 9 in the quadratic formula. Hence

x =
−6±

√
62 − 4× (−3)× 9
2× (−3)

=
−6±

√
36− (−108)
−6

=
−6±

√
144

−6

=
−6 + 12
−6

or
−6− 12
−6

=
6
−6

or
−18
−6

= −1 or 3

Q3 f ′′(x) =−6x + 6
Q4 f ′(6) =−3× 62 + 6× 6 + 9 = −63
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