
Math 251 Calculus I Midterm I Spring 2018

Your Name Your Signature

Instructor Name

Problem Total Points Score

1 20

2 21

3 20

4 12

5 15

6 12

Extra Credit (5)

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 appro-
priate.

• 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
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1. Given the function f(x) =

(
3� x2 x  1

sin(⇡x) x > 1

(a) (8 points) Sketch the graph of f(x)
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(b) (2 points each) Evaluate each of the limits below.

i. Find lim
x! 1+

f(x)

ii. Find lim
x! 1�

f(x)

iii. Find lim
x! 1

f(x)

iv. Find lim
x! �1

f(x)

(c) (4 points) Determine whether the function is continuous at x = 1 and justify your answer
using the definition of continuity.
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The function is not continuous
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2. (21 points) Evaluate the following limits and justify your answers.

(a) lim
x!�1

x2 + 4x+ 3

x2 + x

(b) lim
x!5+

x2 + 2

5� x

(c) lim
x!1

3� 5ex

2ex + 1

(d) lim
x!�17

|x+ 15|

=
lim⇐+1)(×t3)x→-1 xcxti )

=D's
. ,

'¥
= -1-+3

-1

= @

As x→5+
,

5- x→ 0
- and x2+2→ 27

.

so km→s+×2j÷= It =

@= YI
.

÷eeI 3=5*4×+1

= 1in35×-5/-00
2 + e- ×

=

0÷+so=-@

Since f(×)=lx\ is continuous

him

×→ . #
1×+15 ) = I -17+151 = 1-21 =P
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3. (20 points) A population of moose is declining. The population at time t is

P (t) =
1000

1 + t

where P is the number of moose and t is measured in years.

(a) (5 points) Compute the average rate of change of the population from time t = 1 to t = 4
years.

(b) (5 points) Compute the average rate of change of the population from time t = 1 to t = b years.

(part (c) continued on next page �!)

rate  of cheese : PC4y[,P4)_ = lo÷°-k£°3
= 200¥

= - 100 mooselyean

rateotchase : pgyf.pl#=Yt0IE
b- I

=

2000-1000.5-000
2(b#

b- 1

=

1oo0(1-b)Zlb=
b- I

= logZcbtl )
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(c) (10 points) Using a limit, find the instantaneous rate of change of the moose population at
time t = 1 years. No credit will be given for using a derivative rule you may have learned in
the past. You must compute the rate of change from the limit definition.

4. (12 points) The axis on the left is the graph of a function f(x). In the axis on the right, sketch the
graph of f 0(x).

x

f(x)

0.65�0.65

x

f(x)

0.65�0.65

hitting ,
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b- 1

= km2000-1000-10006-1
2 ( It b) ( b - 1)

= Ian 1600 ( tb )
boil atoms
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5. (15 points) A cup of co↵ee is cooling on a desk. The temperature of the co↵ee is

T (t) = 20 + 80 · 10�t/30.

where t is measured in minutes from some initial time and T is measured in degrees Celsius.

(a) At what time t will the co↵ee’s temperature be equal to 60�C?

(b) In the context of the problem, interpret T 0(t). (Include units.)

(c) What does the statement T 0(10) = �2.85 mean?

we solve T It ) = 60 :

20 + 80 :| 0-+130 = 60

80 . 10
' £130  

= 40

/ o
- £130  

=
1 ( z

¥o= logo ( " 2)

So : t  

=  - 30 log ( 42 )
10

= 30109¥

T
'

( t ) is the instantaneous rate of charge of

the temperature of the coffee at time t
.

Units :

• Clmcuutfe

At t= 10 minutes
,

the coffee is cooling at

an instantaneous rate of 2.85 °C / minute .
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6. (12 points) Assume f(x) = 6x
x+2 and f 0(x) = 12

(x+2)2 . Find the equation of the line tangent to the

graph f(x) when x = 2.

Extra Credit (5 points) Use the Intermediate Value Theorem to show that the two curves f(x) =
4x+ sinx and g(x) = x� e�x must intersect.

Slope at x=2 : ÷ = §

point : x=2
, y=

f G) = gI=z

y . 2 = § ( x-D ← point . slope form

4=2+436

Note : f( D= gk ) # fk ) - g(xS=O .

Let hk)= FG ) - gG)=4×+sink) - xte
' ×

= 3× + sink ) te
' X

Observe : hl 07=3.0 + sin ( o ) + e- °= \ > o

h ( -1 ) =-3 + Sisti) + te < -3+1+1=-1 < o
.

Since h is continuous
,

there B a solution ok

hlx ) - 0 for some xe [ - to ] .
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