
Fall 2018 Quiz 5 Math 115: Calculus I

Name:

Problem 1 (15 points). The function P (u) is given by the equation

P (u) =

8
>><

>>:

eu u < 0

u2 � 3u+ 1 0 6 u < 2

u� 3 2 6 u < 4

u2 � 7u u > 4

For which values of u is P (u) di↵erentiable? Show all your work to justify your answer.
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Exponential
functions and polynomials are differentiable functions ,

Icu ) is differentiable for all u except possibly

U  = O
,

2,4 .

MI : I is continuous at o
,

since ICO ) = ulgmo Icu ) = lim Icu ) :

u  → Ot

line I ( u ) = tem em = em Imo = I = I

µ - s  o
- u → o

-

I ( o ) = lim IC u ) = line ( u2 - 3mm ) = Oh - 3×0 t I = I

µ  → Ot µ → Ot

But I  is not differentiable at o
,

since align
.

I
'

cu ) = uli
,mo

en = If -3 = If@ - 3) = µhIf¥u)

HI I is continuous at 2
,

since IG ) =

effing
.

I feel = him If u )
u → 2-1

IG ) = Img,

# u ) = u -3 In I = 4 - 6 t I = ud - Suti feeEulima .

Icu )

And I is differentiable
at 2

,
since affray cut =

neiman
= I = du - 3 In

=

Eulima -

Itu )

UI I is NOT continuous at 4
,

since I (4) = u
? 7h In ⇒

= 16 - 28 = - 12
,

but

µhm←
Icu ) = ubjm

,

@-3) = I f - 12

then I Canna be differentiable at 4
,

since differentiable ⇒ continuous .

Condign I is differentiable for all values
of

u except ee O and it 4

other way
to answer : I is differentiable at C- ago ) U C 0,4 ) u C 4

,
a )

-



Fall 2018 Quiz 5 Math 115: Calculus I

Problem 2 (15 points). Below is the graph of f 0
(x), the derivative of the function f(x). Note

that f 0
(x) is zero for x 6 �2, linear for �2 < x < �1, and constant for �1 < x < 0.

For each of the following, circle all of the listed intervals for which the given statement is true

over the entire interval. If there are no such intervals, circle NONE. You do not need to explain

your reasoning.

(a) f 0
(x) is increasing.

�2 < x < �1 0 < x < 1 1 < x < 2 2 < x < 3 NONE

(b) f 0
(x) is concave up.

0 < x < 1 1 < x < 2 2 < x < 3 NONE

(c) f(x) is increasing.

�2 < x < �1 � 1 < x < 0 0 < x < 1 1 < x < 2 2 < x < 3 NONE

(d) f(x) is linear but not constant.

�3 < x < �2 �2 < x < �1 �1 < x < 0 0 < x < 1 1 < x < 2 2 < x < 3 NONE

(e) f(x) is constant.

�3 < x < �2 �2 < x < �1 �1 < x < 0 0 < x < 1 1 < x < 2 2 < x < 3 NONE

Problem 3 (Bonus question: 3 points). When are Elóısa’s o�ce hours?
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