Name:

Math 108-01 .
Number:
A Midterm 1 ‘
Dr. Lily Yen Show all your work Signature:
Score: /40

No Calculator allowed in this part.
Problem 1: Determine the following limits analytically showing all steps. Use the symbols
DNE, oo, and —oo where appropriate.

" 3 — 5 —4x l
a. lim =
o——oc0 43 + (1 — 2)? 4
I 23— 5 —4x 5 ﬁ(l—%—%) . 1_%_% 1
1m = lm = lim — = —
z——oo 413 -+ (l’ — 2)2 T——00 (4 + (x—32)2 3 z—00 4 4 (m;g?)? 4
Score: /2

aEi-2 1
b. hmT: 4

r—3 3

Vetl-2 . (Ve+1-2) (Ve +1+2) y Vi1 —2?

li _
25 23 e (@-3)(Verl+2) =8 (-3) (Veil+2)
) r+1—4 _ x—3 ) 1 1
= lim = lim = lim-—-— =
=3 (x—3) (Ve +1+2) +3(@—=3)(Voe+1+2) =3 L2 4/2
core:
Problem 2: Answer the following using derivative rules. Do NOT simplify.
a. Find the derivative of h(z) = 22® — 4,/ + 5.
4 2
h/ _ 2 = — 2 _ =
() = 6x NG +0 =6z 7
Score: /2
b. Find f'(z) where f(x) = (52® — sin(z))(e” — Yx + )
f'(x) = (152® — cos(z)) (" — Va + ) (52° — sin(z)) (e* — %x’?’/‘l)
Score: /2

c. Find d(g(z))/dx where

o) = tan(x) — :U\{E

6 —3xt — —
T

(sec?(z) — 2y/x) (6 — 32* — 1) — (tan(z) — z/x) (—122% 4+ %)
CREr—L

d(g(x))/dx =

Score: /2
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Calculators allowed from here on.

Problem 3: The graph of y = f(z) is shown, piece-wise defined by lines, a parabola, and
a semi-circle. Use the graph to answer the questions. Use the symbols DNE, oo, and —oo
where appropriate.

o

}
P

y=r(

a. In the domain of the function f on £ lim f(=2+h) = f(-2) _
[—9,00), list all x where f is discon- h—0+ h
tinuous.
0@
r=—6
b. List the x values where f is continuous _
but not differentiable. g. lim M = 4 / 3
T—T Tr — T
r=—2,2
h. Estimate f'(—3) by drawing a tangent
y B 4 line at the point in question and ap-
¢ am. fla) = proximating its slope.
d. lim f(x)= 3
T——6"
i. In the same grid above, graph y = f’(x)
for the interval [—9, 7].
. / o )
© :clinfls)f(m) N O Score: /10

Problem 4: Use the limit definition of continuity to find a value ¢ that makes the piece-wise
defined function continuous everywhere. Draw your resulting function to check. From the
graph, is the function differentiable at x = —17

2 — 23 +ec, < —1
g(x) =
3x + 9, r>—1

Polynomials are continuous, so each piece of g is continuous.
Note that lim,_,_;- g(z) = lim,_,_;- 2z — 2% + ¢ = —1 + ¢, that
lim, , 1+ g(x) = lim, , 4+ 3z + 5 =2, and that f(—1) = 3(—1) + 5 = 2. Therefore f is

continuous at # = —1 (and hence everywhere) if —1 + ¢ =2, so ¢ = 3.
Y
S
The graph looks like it has a cusp at (—1,2), so f is
. likely NOT DIFFERENTIABLE and further analysis bears
-1 this out.
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Problem 5: Use correct notation, show all steps and leave your answer in simplified form.

1
a. Use the limit definition of the derivative to find the derivative of f(x) = 1 .
-z
1
oy St h) = fl@) T T
Fo=m= ~m
11—z o l1—z—h
— lim (1—z—h)(1—x) (1—z—h)(1—x)
h—0 h
_h 1
. (1—z—h)(1—z) .
— i U=z
hoo h hoo (1—z —h)(1—2)
B 1
RRTErE
b. Find an equation of the tangent line to f at x = 2.
Since f(2) = —1 and f’(2) = 1, the tangent line is
y+1=1(x—-2) or y=a2-3
Score: /5

Problem 6: Suppose the profit function (in dollars) of a new Jazz Club at Capilano Uni-
versity ¢t months after opening is given by

1000
S lte

P(t)

Use a graphing calculator (TI83, TI83+, TI84-Plus) to set up a table of values to estimate
the instantaneous rate of profit half a year after opening. Round your answers to 6 decimal
places. Specify your Y; and Y, as part of your steps.

Interval Yo = (Y1(X) —999.99)/(X — 6)
5.8000 to 6.0000 0.015 109
5.9000 to 6.0000 0.013603
5.9990 to 6.0000 0.012301 P'(6) ~ $0.012 288 /month.
6.1000 to 6.0000 0.011137
6.0100 to 6.0000 0.012 166
6.0010 to 6.0000 0.012276

Score: /3
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Problem 7: The spread of an avian flu virus is modelled by V(¢) where V() is the num-
ber of people (in hundreds) with the virus, and ¢ is the number of weeks since the first
case was observed at Capilano University’s main campus. Carefully interpret the following
mathematical statements regarding the virus.
a. M:O.4for15:1andt:?).
At

In the second through fourth week the number of infected people grew at an average
rate of 40 people per week.

b. V'(16) = —0.1

Seventeen weeks after the first case, the number of infected people is dropping at a
rate of 10 people per week.

Score: /2
Problem 8: Shown is a sample of 10 classrooms at CapU during fire alarm drill week
showing the class size and the number of minutes it took each class to vacate the room once
the alarm started ringing.

Classroom size (students): 27 36 32 41 29 21 39 43 86 T8
Time to vacate (in minutes): 2.6 3.2 28 34 21 24 33 3.6 42 3.9

Use the given data to answer the following questions:

a. Draw a scatter plot. Provide dimensions of the window and label your axes according
to the sample data.

Time in min
W

20 30 40 50 60 70 80
Students
Score: /2

b. Use linear regression to find a model to fit your plot. Report your model to six decimal
places.

y = 0.027 098z + 1.979 374
Score: /2

c. According to your model, what is the time accurate to a tenth of a minute of a classroom
with 35 students would take to vacate when the fire alarm starts to ring? Comment
on the reliability of your answer.

If x = 35, then y ~ 2.9 min.

Interpolation is valid, so reliable. Score: /1

d. Use your model to estimate class size if a class requires 4 minutes to vacate the room.

Solving 4 = 0.027 098z + 1.979 374 yields that = ~ 74.6. Thus around 75 students.

Score: /1
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