Mr. Simonds’ MTH 251 Class

MTH 251 — Test 1 R
Given October 15, 2015 Name Q\QL
All work on this test will be evaluated for your style of presentation as well as for the "correctness"” of

your "answer." Follow the writing guidelines established during lecture and lab.

1. Evaluate the following limit showing each step in the process (one step at a time) and stating each
x*—12x+35

limit law used at the time of its use. Specifically, evaluate lim —s————— . (9 points)
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2. Evaluate the following limit showing each step in the process (one step at a time) and stating each

5 2
limit law used at the time of its use. Specifically, evaluate lim:t—+5f. (9 points)
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sin(286)

3. Use limit laws to formally establish the value of lim . Recall: sin(268)=2sin(8)cos(6)

67 cos(6)

(7 points)
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4. Use limit laws to formally establish the value of lim

()

. (6 points)
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5. State the three conditions that must be true about a function, f, when x =a, if f is continuous
at x=a. Assign numbers to each condition and reference these numbers when answering
question 6. (5 points)
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6. State each value of x where the
function g (shown in Figure 1) is

discontinuous and in each case state
any all conditions of the definition of
continuity at a point that fail at that
value of X. You may assume that all
discontinuities occur at integer values
of x. (11 points)
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7. Again referring to Figure 1, fill into each blank a number or expression that makes the completed
statement true. (7.5 points)

a. The values of x where g is continuous from one side but not the other are B {1.

b. The values of x where g has removable discontinuities are Q g "2 ﬂ
. _ 9 .. glx)_ )
c. .rl_trﬁﬁg(x) d. hm[g )+4]= e. xh-{I-ng(x) -
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flx+h)-f(x)
h

f(75)-7(4)
3.5

8. Suppose that f is a function whose difference quotient simplifies as =12x-3h

where 7 # 0. Use this information to determine the value of . Show the relevant

work and make sure that your conclusion is clear. (6 points)
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9. Consider the function g(x)= x? —3x. Use the definit@n of the first derivative to find the value of

g'(4) . You do not need to show all of the limit law steps. (12 points)
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10. Draw onto Figure 2 a function, f, that satisfies each and every one of the following properties. Make
sure that you draw and appropriately label all asymptotes. (15 points)

e The function f has exactly three discontinuities. (That is, there are discontinuities at exactly
three values of x.)

4

e The only x-intercept on foccurs at —5.
e The y-intercepton fis (0.,3).

e f(2)=2and f(3)=-2

o lim f(x)=-1and lim f(x) =<0

X—=-x

e lim f(x)=-<and xl_i’rﬂ_f(x)=w

x==4"

X—=r-2

o lim f(x)=3 andliil{f(x)=1

e [ iscontinuous at =2

e f iscontinuous from the right at 2

e f hasconstant slope on [—2.2) : ‘e e o
- = . | Figure 2: f
v

., =\
11. Suppose that h(r) =50 — 1" is a position function where the pos?%ion unit is miles and the time unit

is days. What, including unit, is the average velocity that occurs over the interval [1. 3] ?

(6.5 points)
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12. Suppose that v is a velocity function where the velocity unit is ft/s and the time unit is s. What,

v(7)=v(0)

including unit, would the value of f tell you? (6.5 points)
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