
Math 1007 C&M Test 3 V.2 Nov 6, 2014

Total mark: 20. Closed book. No calculator is allowed.

Last Name First Name Student Number

Question 1. [10 Marks] Find the first derivatives of the following functions:

(1) (2 points) y = (x+ 1)(x3 − x2 + 1),

(2) (2 points) y = x3+2x
x2−1

(3) (2 points) y = x sin(3x2)

(4) (2 points) y = ecos(3x+2)

(5) (2 points) y =
[
sin(2x) cos(x2)

]3
Solution:

1)

y′ = (x4 − x2 + x+ 1)′ = 4x3 − 2x+ 1

or

y′ =(x+ 1)′(x3 − x2 + 1) + (x+ 1)(x3 − x2 + 1)′

=1 ∗ (x3 − x2 + 1) + (x+ 1)(3x2 − 2x)

=(x3 − x2 + 1) + (3x3 + x2 − 2x)

=4x3 − 2x+ 1,

2)

y′ =
(x3 + 2x)′(x2 − 1)− (x3 + 2x)(x2 − 1)′

[x2 − 1]2

=
(3x2 + 2)(x2 − 1)− (x3 + 2x)(2x)

[x2 − 1]2

=
(3x4 − x2 − 2)− (2x4 + 4x2)

[x2 + 1]2

=
x4 − 5x2 − 2

[x2 + 1]2

3)

y′ =
[
x sin(3x2)

]′
=(x)′ sin(3x2) + x[sin(3x2)]′

=1 ∗ sin(3x2) + x[6x cos(3x2)]

= sin(3x2) + 6x2 cos(3x2)

4) y′ = ecos(3x+2)[cos(3x+ 2)]′ = ecos(3x+2)[− sin(3x+ 2)](3x+ 2)′ = −3 sin(3x+ 2)ecos(3x+2)

5)

y′ ={[(sin(2x) cos(x2)]3}′

=3[(sin(2x) cos(x2)]2[(sin(2x) cos(x2)]′

=3[(sin(2x) cos(x2)]2[(sin(2x))′ cos(x2) + sin(2x)(cos(x2))′]

=3[(sin(2x) cos(x2)]2[2 cos(2x) cos(x2) + sin(2x)(2x sin(x2)]

=3[(sin(2x) cos(x2)]2[2 cos(2x) cos(x2) + 2x sin(x2) sin(2x)]

Question 2. [4 Marks] Find the second derivatives of the following function y = sin(x2 + x+ 1)
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Solution: [2 marks for each derivative]

y′ = (2x+ 1) cos(x2 + x+ 1), y′′ = 2 cos(x2 + x+ 1)− (2x+ 1) sin(x2 + x+ 1)

Question 3. [6 Marks] Find an equation for the tangent and normal line to the curve y = −1 +

2 sinx at the point (π/6, 0).

Solution: The slop of the tangent line is:[1 mark1]

(−1 + 2 sinx)′
∣∣
x=π/6

= (2 cosx)|x=π/6 = 2 cos(π/6) =
√

3

so the slop of the normal is −
√
3
3 since −

√
3
3 ×

√
3 = −1.[1 mark]

So, the equation of the tangent line is y − 0 =
√

3(x − π/6)[2 marks]; the equation of the

normal line is y − 0 = −
√
3
3 (x− π/6).[2 marks]
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