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Total 100

• This test is closed notes and closed book.

• You may not use a calculator.

• In order to receive full credit, you must show your work. Be wary of doing computations in your

head. Instead, write out your computations on the exam paper.

• PLACE A BOX AROUND YOUR FINAL ANSWER to each question where appropriate.

• If you need more room, use the backs of the pages and indicate to the reader that you have done

so.

• Raise your hand if you have a question.

Solutions



MATH F251X MIDTERM # 1 (V-3) FALL 2017

1 (8 points)

For the function f(x) whose graph is given below, state the value of each quantity if it exists.
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(a) lim
x!�3�

f(x) =

(b) lim
x!�3+

f(x) =

(c) lim
x!�3

f(x) =

(d) f(�3) =

(e) lim
x!1�

f(x) =

(f) lim
x!1+

f(x) =

(g) lim
x!4

f(x) =

(h) f(4) =

2 (10 points) A graph of the function f(x) is displayed below.
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(a) (6 points) From the graph of f , state the numbers at which f is discontinuous and why.

(b) (4 points) From the graph of f , state the numbers at which f fails to be differentiable and why.

- 2 1

21- 3

DNE - a

×= - 1 : lim f ( × ) =D X=4 : f( 4) DNE
x→ -1 -

X=3 : tiny fC×)= 4=1 - 1=f( 3)

X= -1,3>4 : f is not continuous

X=l : f has a corner
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3 (18 points) Evaluate the following limits. Justify your answers with words and/ or any relevent

algebra. Be sure to use proper notation, as points will be deducted for not doing so.

(a) lim
x!�2

x2 + 2x

x2 � 3x� 10

(b) lim
x!1

ln

✓
7� x2

1 + x

◆

(c) lim
x!1

1 + x� 2x2

x3 + 1

× ( x + 2) ×
=

lim
-

-

× → - z ( x - 5) ( xtz )
= If × . 5

= I
= Z

-2-5 7

-

= In (t;÷ ) = In (E) = In 3

p
-

I observe that all the

large.EE#EoHIeItIIeT

. testing '5t¥j÷=oi÷=÷=@



MATH F251X MIDTERM # 1 (V-3) FALL 2017

4 (18 points) Evaluate the following limits. Justify your answers with words and/ or any relevent

algebra. Be sure to use proper notation, as points will be deducted for not doing so.

(a) lim
x!4+

�
p
x

(4� x)3

(b) lim
x!3

1
x2 � 1

16

x� 4

(c) lim
x!�1

p
7 + 25x6

2 + x3

= x

As × approaches × from above
,

- Tx approaches -2

and (4 -x)3 approaches 0 but is always negative .
So

the quotient is unbounded and positive .

*
= 'xi:a # them

sina.es#th .

=
lim -4.4k¥

]
4 '×= - Cx . 4)

.

× -74 (× - 4) (16×2)

=
lim - ( x + 4) -

× . , at ;a÷=÷
1

7t25×T Is
=
lim

- • -

^ n ×→x 2 - ×3 1

To ×3

=
lim ¥6+25N

. no # =o0YE= -5

(
×÷= ¥ for xxo .
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5 (10 points)

Given f(x) =

(
3 x � 3
3x�9
|x�3| x < 3

find lim
x!3

f(x) or explain why this limit does not exist.

6 (8 points)

Using complete sentences, use the Interemdiate Value Theorem to show that there is a root of the

equation 2ex = 1 + 2x in the interval (0, 1).

Answer .

÷m flx ) does not exist because

× → 3

lim 3=3¥f-3=limf#
× → zt
x→#

* How do I Know this ?

If f→IIFtI÷I .is?YI=Im.

-3=-3

-
if × is less than 3

,
then × -3<0 .

So IX -31=-4.3)
.

go

Let fCx)=2e× - 8×-1which is

continuous
.

Observe that

f ( o )=2e0 . o - 1=2 - 1=1 > 0 and f (1) =2e - 8-1=2 e- 9<0
.

So

the Intermediate Value Theorem tells Us that there is some c. valuein.

( o , D where f (c) = 0
.

So C is a solution to the equation .

* crucial parts of a correct answer .
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7 (8 points) Match the graph of each function (a) - (d) with the graph of its derivative I-VIII. Please

put your answers in the blanks provided below the graphs.

a.) c.)

b.) d.)

(a) Graph (a)’s derivative is given by

(b) Graph (b)’s derivative is given by

(c) Graph (c)’s derivative is given by

(d) Graph (d)’s derivative is given by

I. II. III.

IV. V. VI.

VII. VIII.

%
I
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8 (6 points)

Given f(x) =
8

x2
the derivative of f(x) is given by f 0(x) = �16

x3
. Using this derivative find the

equation of the tangent line to f(x) when x = 2. Give your final answer in slope-intercept form.

9 (10 points)

(a) (2 points) State the limit definition of the derivative of the function f(x).

(b) (8 points)

Given f(x) =
p
7x, find f 0(x) using the definition. No credit will be given for answers found

using derivative short-cut formulas

f (2) = 9E=2 ,
f '
(2) = -181=-2 ; point ( 2,2 ) ; slope m= -2 .

y - 2=-2 ( × - 2)

answer : y=2×+6

mf(xth)-f(×)h→oh

f '
C D= lim 7Cx+m=7Fx

h→o h

= lim 7×+74=-71 .

( 7xt7h+ Fx )
h→o

( the

=
lim7x+7h-7×h→oh(7×+7T #-)

=
lim 7hh→oh (7×+7-+7×5)

7
=

lim -

h→o 7th +7T =F¥T# = zT#
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10 (4 points) The number of bacteria after t hours in a controlled laboratory setting is given by the

function n = f(t) where n is the number of bacteria and t is measured in hours.

(a) Suppose f 0(10) = �300. What are the units of the derivative?

(b) In the context of this situation, explain what f 0(10) = �300 means using complete sentences.

11 (5 points)

Prove that lim
x!0

x2 sin
1

x
= 0. You must clearly explain your work and cite any relevent theorems

for full credit.

units f '(×)= units f

This
=
bacteria
hours

After 10 hours
,
the population of bacteria is decreasing

at a rate of 300 bacteria per hour
.

Let

fCx)=×2
and gl D= -

x2
.

2 2 2 2Then for all ×
,

- × £ × sin

(E)
EX .

So
, applying the Squeeze Theorem

,
we find

2 2 1 2
lim - × 1 lim x sin ( z ) Elim ×

.

× → 0 X→o X→o

2

Thus o Elim x sin (I ) ± 0
.

×→o

2

So lim x sin

(E)
=o .

×→o


