
Math 1310: CLS Exam 2 review problems volume 1

1. Find the following derivatives. You don’t need to simplify or explain your steps.

(a)
d

dx

󰀗
4
√
x+

1

x3
+ ln(x)

󰀘

Solution:
1

4
x−3/4 − 3x−4 +

1

x

(b)
d

dx

󰀗
x2 + x

sin(x)

󰀘

Solution:
sin(x)(2x+ 1)− (x2 + x) cos(x)

sin2(x)

(c)
d

dx

󰀗
3x4

2
+

x3

3
+ x+ e

󰀘
Solution: 6x3 + x2 + 1

(d)
d

dx

󰁫
sin

󰀓 π

x3

󰀔󰁬

Solution: cos(π/x3) ·
󰀕
−3π

x4

󰀖

(e)
d

dx

󰁫
tan

󰀓
sin

󰀓
ax

2
󰀔󰀔󰁬

Solution: sec2(sin(ax
2

)) · cos(ax2

) · ln(a)ȧx2 · 2x

(f)
d

dz

󰀅
aeb + πy + z

󰀆

Solution: 1
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2. Fill in each blank on the right hand side with the name of the rule that is being used
there: Constant Multiple, Sum, Chain, Product, Quotient, or None.

At most one rule is being used per line. (In “real life,” you might want to combine some

steps.) If none of the rules listed above are being used, then write “none.”

d

dx

󰀗
4x3 ln

󰀕
sin x

x+ x3

󰀖󰀘
= ln

󰀕
sin x

x+ x3

󰀖
d

dx

󰀗
4x3

󰀘
+ 4x3 d

dx

󰀗
ln

󰀕
sin x

x+ x3

󰀖󰀘
( product rule )

= ln

󰀕
sin x

x+ x3

󰀖
· 4 d

dx

󰀗
x3

󰀘
+ 4x3 d

dx

󰀗
ln

󰀕
sin x

x+ x3

󰀖󰀘
( constant multiple rule )

= 12x2 ln

󰀕
sin x

x+ x3

󰀖
+ 4x3 d

dx

󰀗
ln

󰀕
sin x

x+ x3

󰀖󰀘
( none )

= 12x2 ln

󰀕
sin x

x+ x3

󰀖
+ 4x3 · x+ x3

sin x

d

dx

󰀗
sin x

x+ x3

󰀘
( chain rule )

= 12x2 ln

󰀕
sin x

x+ x3

󰀖
+ 4x3 · x+ x3

sin x
·
(x+ x3) d

dx

󰀅
sin x

󰀆
− sin x d

dx

󰀅
x+ x3

󰀆

(x+ x3)2
( quotient rule )

= 12x2 ln

󰀕
sin x

x+ x3

󰀖
+

4x4 + 4x6

sin x
·
(x+ x3) cos x− sin x d

dx

󰀅
x+ x3

󰀆

(x+ x3)2
( none )

= 12x2 ln

󰀕
sin x

x+ x3

󰀖
+

4x4 + 4x6

sin x
·
(x+ x3) cos x− sin x

󰀃
d
dx

󰀅
x
󰀆
+ d

dx

󰀅
x3
󰀆󰀄

(x+ x3)2
( sum rule )

= 12x2 ln

󰀕
sin x

x+ x3

󰀖
+

4x4 + 4x6

sin x
·
(x+ x3) cos x− sin x

󰀃
1 + d

dx

󰀅
x3
󰀆󰀄

(x+ x3)2
( none )

= 12x2 ln

󰀕
sin x

x+ x3

󰀖
+

4x4 + 4x6

sin x
·
(x+ x3) cos x− sin x

󰀃
1 + 3x2

󰀄

(x+ x3)2
( none )
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3. For each of the following, SHOW, by direct computation, that the indicated function has
the indicated derivative. State which rules you used, and how many times you used each.

(a) y = ln(ex); y′ = 1.

y′ =
1

ex
· d

dx
ex =

1

ex
· ex = 1.

Chain rule.

(b) y = ln(ln(2x)); y′ =
1

x ln(2x)
.

y′ =
1

ln(2x)
· d

dx
ln(2x) =

1

ln(2x)
· 1

2x
· d

dx
2x =

1

x ln(2x)
.

Chain rule twice, constant multiple rule.

(c) y = tan(2z)−2z;
dy

dz
= 2 tan2(2z). (You may use the trig identity tan2 θ = sec2 θ−1.)

dy

dz
=

d

dz
[tan(2z)− 2z] = 2 sec2(2z)− 2 = 2(sec2(2z)− 1) = 2 tan2(2z).

Chain rule, sum rule, constant multiple rule (twice).

(d) r = ln3(q2 + 1);
dr

dq
=

6q ln2 (q2 + 1)

q2 + 1

dr

dq
= 3 ln2(q2+1) · d

dq
[ln(q2+1)] = 3 ln2(q2+1) · 1

q2 + 1
· d

dq
[q2+1] =

6q ln2 (q2 + 1)

q2 + 1
.

Chain rule twice; sum rule.
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4. Use the Microscope Equation to approximate
√
4.1.

Solution: Since here f(x) =
√
x, we can find f ′(x) =

1

2
x−1/2 =

1

2
√
x
. We want a near-by,

easy to calculate point, so lets choose x = 4. Then the microscope equation for f(x) at
x = 4 is

f(4 +∆x) ≈ f(4) + f ′(4)∆x

or, by using our function f(x),
√
4 +∆x ≈

√
4 +

1

2
√
4
∆x

= 2 +
1

4
∆x

So to calculate
√
4.1, we need ∆x = 0.1. Thus

√
4.1 ≈ 2 +

1

4
· (0.1) = 2.025.

5. Let f(x) = ln(1 + x).

(a) Write down the Microscope Equation for f(x) at x = 0.

(b) Use your answer from part (a) to approximate ln(1.01) and ln(0.99).

Solution: a) Here, we need f ′(x) =
1

1 + x
· d

dx
[1 + x] =

1

1 + x
. Then f(0) = ln(1 + 0) =

ln(1) = 0 and f ′(0) =
1

1 + 0
=

1

1
= 1. Then the general microscope equation is

f(0 +∆x) ≈ f(0) + f ′(0)∆x

or, by using our function f(x),

ln(1 + (0 +∆x)) ≈ 0 + 1∆x

= ∆x

Overall, we have

ln(1 +∆x) ≈ ∆x.

b) In ln(1.01), ∆x = 0.01 so

ln(1.01) ≈ 0.01.

In ln(0.99), ∆x = −0.01 so

ln(0.99) ≈ −0.01.
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6. If g(x) = x2, write down the Microscope Equation for g(x) at the point x = 2. Use this

to approximate g(2.01) and g(2.8). Which do you think is a better estimate?

Solution:
Here g′(x) = 2x. So g(2) = 4, g′(2) = 4 and so the microscope equation at x = 2 is

g(2 +∆x) ≈ g(2) + g′(2)∆x

or, by using our function g(x),

(2 +∆x)2 ≈ 4 + 4∆x.

Then to estimate g(2.01), ∆x = 0.01 so

g(2.01) = (2 + 0.01)2 ≈ 4 + 4(0.01) = 4.04.

To estimate g(2.8), ∆x = 0.8 so

g(2.8) = (2 + 0.8)2 ≈ 4 + 4(0.8) = 7.2.

The first estimate is better because 2.01 is much closer to the point x = 2 than 2.8 is. We
know the closer the point is to our ?easy? point, the better the estimate. (The smaller

?x is, the more the graph of the tangent line ?looks like? the graph of the function.)
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