
𝑓(𝑥)
−5 ≤ 𝑥 ≤ 4.

lim
𝑥→0

𝑓(𝑥 − 1) = lim
𝑥→−1

𝑓(𝑥) = 0

lim
𝑥→0

𝑓(2 − 𝑥2) = lim
𝑢→2−

𝑓(𝑢) = 3

lim
𝑥→0

(
|𝑥|

𝑥
∙ 𝑓(𝑥 − 1)) = 0

lim
𝑥→0+

(
|𝑥|

𝑥
∙ 𝑓(𝑥 − 1)) = 1 ∙ 0 = 0;         lim

𝑥→0−
(

|𝑥|

𝑥
∙ 𝑓(𝑥 − 1)) = −1 ∙ 0 = 0

  Given 𝑓(−3) = 5, 𝑓′(−3) = −2, and  𝑔(𝑥) =  
1

𝑥
 .   Let ℎ(𝑥) = 4𝑓(𝑥) ∙ 𝑔(𝑥).    Find lim

𝑥→−3

ℎ(𝑥) − ℎ(−3)

𝑥 + 3
= ℎ′(−3).

ℎ′(𝑥) = 4𝑓′(𝑥)𝑔(𝑥) + 4𝑓(𝑥)𝑔′(𝑥)

ℎ′(−3) = 4𝑓′(−3)𝑔(−3) + 4𝑓(−3)𝑔′(−3) = 4(−2) (−
1

3
) + 4(5) (−

1

9
) =

4

9
 

𝑔 𝑔 𝑔′ 𝑥.
ℎ

𝑘 𝑘(𝑥) = ℎ(𝑔(𝑥)). 𝑘′(1).

𝑘′(𝑥) = ℎ′(𝑔(𝑥))𝑔′(𝑥)

𝑘′(1) = ℎ′(𝑔(1))𝑔′(1) = ℎ′(2)𝑔′(1) =
1

2
(0.2) =

1

10
𝑚 𝑚(𝑔(𝑥)) = 𝑥. 𝑚 𝑔 𝑚′(4).

𝑚′(4) =
1

𝑔′(𝑚(4))
=

1

𝑔′(2)
=

1

0.4
=

5

2

𝑑𝑊

𝑑𝑡
=

1

10
(𝑊 − 600)

𝑑2𝑊

𝑑𝑡2 𝑊.

𝑑2𝑊

𝑑𝑡2
=

1

10
∙

𝑑𝑊

𝑑𝑡
=

1

10
(

1

10
(𝑊 − 600)) 

𝑥 𝑔(𝑥) 𝑔′(𝑥)

1 2 0.2

2 4 0.4

3 5 0.6

4 8 0.8

Graph of ℎ 

Graph of 𝑓 



2020 1500 𝑊

𝑊
𝑑𝑊

𝑑𝑡
=

1

10
(𝑊 − 600) 10 𝑊 𝑡

𝑊 𝑡 = 0

𝑡 =
1

3

𝑊(0) = 1500;         𝑚 =
𝑑𝑊

𝑑𝑡
|

𝑊=1500
=

1

10
(1500 − 600) = 90

𝑦 = 1500 + 90(𝑥 − 0)

𝑊 (
1

3
) ≈ 1500 + 90 (

1

3
) = 1530

2020 1500 𝑊
𝑊

𝑑𝑊

𝑑𝑡
=

1

10
(𝑊 − 600) 𝑊 𝑡

𝑊 𝑡 = 0

𝑡 =
1

3

𝑑2𝑊

𝑑𝑡2 𝑊.
𝑑2𝑊

𝑑𝑡2

𝑡 =
1

3
 

𝑑2𝑊

𝑑𝑡2
=

1

10
(

1

10
(𝑊 − 600)) =

1

100
𝑊 − 6 

For all 𝑡 > 0, 𝑊 > 1500.  So 
𝑑2𝑊

𝑑𝑡2
> 0 for all 𝑡 > 0. 

Thus the tangent line approximation is an underestimate.
𝑔(𝑥) =  √𝑥 + 2

[– 2, 0].  𝑥 = 𝑐 −2 <  𝑐 <  0

𝑔(𝑥) is continuous on [−2, 0] and differentiable on (−2, 0).

Therefore there is a value 𝑐 such that 𝑔′(𝑐) =
𝑔(−2) − 𝑔(0)

−2 − 0
=

0 − √2

−2
1

2√𝑐 + 2
=

√2

2

√𝑐 + 2 =
1

√2

𝑐 + 2 =
1

2

𝑐 = −
3

2

𝑓(1) = 3 𝑓′(𝑥) ≥ 2 1 ≤ 𝑥 ≤ 4 𝑓(4)?

𝑓′(𝑥) 2 𝑚 ≥ 2. 𝑓(4) ≤ 𝑓(1) + 2(4 − 1) = 3 + 2(3) = 9



Rewrite as a definite integral and evaluate: lim 
𝑛→∞

∑ (3 cos (
𝜋𝑘

𝑛
) + 5) (

𝜋 

𝑛
)

𝑛

𝑘=1

.

∆𝑥 =
𝜋

𝑛
=

𝑏 − 𝑎

𝑛
; width of interval is 𝜋.

There is a direct operation on 
𝜋𝑘

𝑛
, so 𝑥𝑘 = 0 +

𝜋𝑘

𝑛
; the left bound is 0 and the right bound is 𝜋. 

Function is 3 cos(𝑥) + 5.

∫ (3 cos 𝑥 + 5)
𝜋

0

𝑑𝑥 = (3 sin 𝑥 + 5𝑥)|
𝜋

0
= 3 sin 𝜋 + 5𝜋 − (3 sin 0 + 5(0)) = 5𝜋


