Name __ Solutions Calculus I, Test 1, Spring 2017

Please show all your work and circle your answer when appropriate. You do not need to simplify
answers unless the problem specifies to do so.
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1) Find ﬁ . E (ﬁ) (6 points)

Question 1 r=0.761, p=0.0004
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2) Below are graphs of 6 functions. Some of them are continuous functions on the real line. Some of

them are not. Circle those that are continuous. For those that are not continuous, draw a single arrow

pointing to a feature of the graph that makes you think it’s not continuous. (4 points)
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Question 2 r=0.36, p=0.1552
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im 5x%+6x+1
3) Calculate M
x-1" gx—4

(4 points)

lim 5x2+6x+1_5+6+1_12_3
x->1 8x—4 8—-4 4

Question 3 r=0.153, p=0.5578
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i x—=2
lim X772 (4 points)

4) Calculate ", e

lim x—2
x -1t (x—1)3

(Note that the numerator is negative!!)

Question 4 r=0.603, p=0.0104
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lim x3-5x%+6x

5) Calculate , ) ——=———— (4points)
' x*-5x*+6x  x(x*-5x+6)  x(x-2)x-3)  x(x-3)
o T Xt —dx? o x2(x2—4) LR x2(x —2)(x +2) LR x2(x+2)

Question 5 r=0.658, p=0.0041
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lim (x+b)7+(x+b)10

6) Calculate b 2GetD) (4 points)
o (x+ b))+ (x+ b)) o (x+b)°+ (x+b)°
im = lim =0
x—=b 4(x + b) x—=b 4

Question 6 r=0.368, p=0.1457
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7) Given the graph to the right, estimate the average rate of change
between the points given by x = 1 and x = 4. (2 points)

The grey line represents the average rate of change.

Ay_2—(—1)_3_1
Ax 4—-1 3

It's an estimate, so anything on the interval E, 3] was given full credit.

Question 7 r=0.439, p=0.0782
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8) Given the graph to the right, estimate the instantaneous rate of change at point given by x = 1. (2 points)

This is the red line.
Ay _ -1 1

Ax 2

It’s an estimate, so anything on the interval [—0.25, —1.5] was given full credit.

Question 8 r=0.563, p=0.0186
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_, lim
9) Find VIR
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Question 9 r=0.36, p=0.156
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10) Find ™ 2% =0

Question 10 r=0.312, p=0.2222
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11) Find

lim x2+5
X—>00 x2_3
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Question 11 r=0.491, p=0.0452
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12) Find lim —Xt2xtd 1
X——=00  xe-2x 2
Question 12 r=0.363, p=0.1526
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13) Find the derivative of each of the functions below.
(@) f(x) = 3x5 — 2x3 (4 points)

f'(x) = 15x* — 6x

Question 13a
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(b) f(x) =7 @points)

flx) =0
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Question 13b r=0.661, p=0.0039
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() f(x) =

x2

sin(x)

(4 points)

2x sin(x) — x? cos(x)

flx) =

sin?(x)
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Question 13c r=0.631, p=0.0066
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14) Find the derivative of each of the functions below.

(d) f(x) = 2% - 3* (4 points)

£(x) = 2 1In(2) 3* + 2%3% In(3)

Question 14a r=0.712, p=0.0013
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(e) In(x3*) (4 points)

34x33 34
f,(x) = x34 = 7
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Question 14b r=0.157, p=0.5465
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15) Given f(x) = x°, which of the following expressions correctly give f’(x)? Circle all that apply. (3.5 points)

ey — a3

(b) ') = 534 5
5_ .5

() f'(x) = ;liir(l)—(x * h})l >

5_ 4,5
@) f'(x) = ﬂ%m
5_ 15
(@) f60) = Jim S
(x +h)>—h®

() f'(0) = lim

oy = g G5 =B
(@) f/() = Jim ~——

Question 15 r=0.273, p=0.2893
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16) Find Z—z, given that xy? + sin(y) = x* + 2 (6 points)

d( 2+'())—d(4+2)
7 Y Hsin() = (x

dy dy
2 — 3
y* + 2xy I + cos(y) Fia 4x

dy dy 3 )
nya + cos(y)a =4x> -y
d
%(ny + cos(y)) = 4x3 — y?

dy — 4x°—y?
dx  2xy + cos(y)
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Question 16 r=0.526, p=0.03
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17) The distance of a train from a station is given by s(t) = %tz. How fast is the train traveling after 60

seconds? The function s is given in feet perseeend, while t is given in seconds. (6 points)
s'(t)y=t
s'(60) = 60

60 feet per second

Question 17 r=0.734, p=0.0008
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18) Use the graph of y = f(x) below to find each of the following. (1 point each)
11m f(x) —

11m f(x) - o

(c) 27, f(x) DNE

d) o fG) =+

(e) m f(x)=-175

x—-27F

xX—>—2

(f) 1™ f(x) DNE § T
xlgrll—f(x) -

(h) ™ flx) = —

Question 18 r=0.551, p=0.0218
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19) This problem is intended to test your conceptual understanding of the formal definition of a limit.
We covered this is class using what we called the “e — §” game. Below is a graph of a function. At x = 2,

we think that the limit is ;_)mz f(x) = 3. Today, our notion of closeness on the y-axis will be € = %, so we

must force f(x) to be within % units of 3. This is illustrated using the dotted lines on the graph below.

Find the corresponding notion of closeness
on the x-axis that is required, and illustrate
it on the graph. (6.5 points)

6=1

Question 19 r=0.56, p=0.0193
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Mathematical Grammar: Points taken off for notational, poor illustration of work, etc:

These were marked in green

Instead of taking points off of the problem itself, they’re pooled together with a cap at -5% — because
you might make the same mistake on a dozen problems, such as not writing limit or equating numbers
and variables.

However, that cap will increase for subsequent tests:
e 5S5%capontestl
o 10% capontest2
e 15%capontest3
e 20% cap on the final exam

In particular, if you're adding up your grade to verify the final score, add up the points for all the

problems, and then subtract the points deducted in pink — but don’t subtract more than 5 even if more
are marked.
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