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Math 131 - Test 1 Name _Key
September 14, 2022 & Score

Show all work to receive full credit. Supply explanations where necessary. You may
get partial credit on multiple choice problems if you supply correct work or explanations.

1. (6 points) Suppose that lim f(z) = 3, lim g(x) = 7, and lim h(x) exists.
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(a) Evaluate lim 5 f(x) — :cg( ).
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2. (6 points) Use a table of numerical values to approximate the following limit. Your OTHerwise,

table must show function values at six or more points. THE Limi™
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3. (2 points) Which one of these statements is true about the limit concept?

\(&)\ In order to have a limit at a point, a function must be defined at the point.

j‘bé\ A limit cannot exist if direct substitution fails.

s A function that is defined at a point must have a limit at that point. ‘
._é,—y A function’s limit at a point and its value at the point are not necessarily related.

4. (2 points) Suppose lirré f(z) = —5. Which one of these statements is true?

.

X&) f(9) must be equal to —5.

™). £(9) must be defined. '
—_ @The domain of f must include some numbers greater than 9.

NQ\ The domain of f cannot include the number 9.
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5. (2 points) Explain why this limit fails to exist: :IE:II; o O~ t
(a) Direct substitution results in division by zero.
(b) The limit from the left does not equal the limit from the right. ¢
___CL_——> @ The function values grow without bound as the limit point is approached
(d) The function is not defined on both sides of the limit point.
6. (2 points) Explain why this limit fails to exist.
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(a) The function values oscillate as the limit point is approached. © *«,
(b) The limit from the left does not equal the limit from the right.
C\ (c¢) The function values grow without bound as the limit point is approached.
5 @ The function is not defined on both sides of the limit point.
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7. (2 points) Explain why this limit fails to exist: hm z = \im (7(,5>
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(a) Direct substitution results in division by zero. QU* ,Q ,,,3
\D , The limit from the left does not equal the limit from the right. \L’r;\ - /K*,fn\
(c) The function values grow without bound as the limit point is approached. ¥
(d) The function is not defined on both sides of the limit point. 3(*,6\,/‘ X3
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8. (24 points) Evaluate each limit analytically. Show all work.

o) i (DO Yo e v
3x2 + 5z — 2

T——2

7o (xva)(s)a S

=l G x Ge) '%@),_;
T

o,
sin(6z) /o More woex

(b) :lc—>0 Tx
_ \vm b SwWwbx \W\ e SN bx
Y=o Y Y= 0 { 6 x
S ey LT
) \T7 /' \ \ ) } 7 ]tl'
% More worx
(c) lim vh - V3
h—3 2h 6

\\m r \13 | E\—J—g ) \m\ \‘\"3/

2 B0E)  wed h23 ) (IWB)

\ “\ \.
s (3.

[ -

O/o mOQ,E woerx

-1 -1 s T iy

oo b -
ks\ ¢ Mk ) -




9. (14 points) The graph of y = f(z) is shown below. Use the graph to solve each part
of this problem.
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(a) What type of dlscontmulty does f have at x = —27 Explain your reasoning.
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(b) stimate zl}né+ f( ). ¥ -9

(c) Estimate the value f(=5). ~ | \
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(d) Estimate lim f( )Y I\, N
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(e) Explain why hm f( ) does not exist. T\g qmsw STopS AT‘ ~0.

‘p \S NOT DEFNED For X L= Co

(f) What type of discontinuity does f have at z = 57 Explain your reasoning.
I&mp, \.\m 7 Feom LeFT #-. \. '\ From R‘\SHT'
(g) Estimate lim f(z). -

z—1—




2?4+ 4z + 4

10. (8 points) Consider the rational function Q(z) = oYL
x x

(a) Determine the discontinuities of @) and briefly explain your reasoning.
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(b) Classify the discontinuities you found in part (a) ..
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11. (8 points) Find the number b so that f is continuous everywhere. Be sure to show how
~ you have used the definition of continuity.
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12. (5 points) Suppose that f is a function satisfying the inequalities
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for 0 <z < 4. What can be said about III% f(z)? Explain your reasoning.
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13. (9 points) In each problem below, determine analytically whether the limit is +00,
—00, or DNE. Show work or explain.your reasoning. -
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14. (10 points) The graph of y = f(x) is shown below. Use the graph to solve each part
of this problem. Explain your reasoning for each part.
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(a) Estimate the value of the derivative at z = 1.
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(b) Estimate the value of the derivative at z = 2.
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(c¢) Determine an z-value at which the derivative is a rather big positive number. THrougM (5,0
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(d) On the graph above, sketch the tangent line at x = —1.

See ARoVE.



