MAT 195 — Spring Quarter 2002
TEST 2 - Answers

NAME
Show work and write clearly.

1. The displacement (in meters) of an object moving in astraight lineisgivenby s =1 - % + 2t%,

wheret is measured in seconds.

a. Find the average velocity over the following time periods:

(i) [1 2]

ANS: [1, 2] meanstheinterval fromt=1tot=2. Then 5(1) = 2.75 and 5(2) = 8.5. The average
velocity is the slope of the secant line between the points (1, 2.75) and (2, 8.5) whichis

85- 2.75 _ 5.75m/s.
2-1
(i) [1, 1.5]
ANS: Refer to the answer above. §(1.5) = 5.125 and the average velocity is4.75 m/s.
(i) [1, 1.1]
ANS: Refer to the answer above. §(1.1) = 3.145 and the average velocity is 3.95 m/s.

b. Estimate the instantaneous velocity (to 4 decimal places) whent = 1. Explain.
ANS: There are several ways to answer this question. One way isto find the slope of the secant line
when the two points are very close: (1, 2.75) and (1.0001, 2.75038) which is 3.8 m/s.

2. Referring to the graphs below, find each limit, if it exists. If the limit does not exist, explain why.
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a. Evaluate each limit, if it exists. If the limit does not exist, explain why.

i. lim f(x) = J2 ii. lim f(x) =1 iii. Ii([)nl f (X) DNE because directional
X® 1 x® 1* X
limits are not the same
iv. lim f(x) =9 v. lim f(x) =9 vi. lim f(x) =9
x® 3 x® 3* x® 3
Vii. le(gr; f(x) =3 viil. XI(l@m6 f(x) =3

b. What is the domain of f(x).
ANS: (- ¥,¥)

c. Whereis f(x) discontinuous? Explain.
ANS: At x = 1 because the limit DNE.

d. Where is f(x) not differentiable? Explain.
ANS: At x = 1 because the function is not continuous and at x = 3 because cusp.

4. Find the limits, algebraically.
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5. Find the vertical and horizontal asymptotes for f (x) = (a‘l + x‘l)'l, wherea > 0.

ANS: f(x) = 1 ! 1 . Tofind vertical asymptotes, set denominator to zero: i +% = 0, which

4+ =
a X
implies the vertical asymptote is at x = —a. To find the horizontal asymptotes find the limit at infinity:
: 1 1 _ . . _
1|®nl T 11 a. So, the horizontal asymptoteisaty = a.
a X a

6. Use the definition of aderivative of f at a:

a f(x)=x*- 2x,a=2
fa+h)- f(a _ . (a+h)’- 2@a+h)- (a® - 2a)
h
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So, f&2) =10. Thisisthe sope of the tangent line at x = 2.

b. Find the equation of the tangent linetof at x = 2.
ANS: f(2) = 4. So, the equation of thetangent lineis. y - 4 =10(x - 2).

7.1f £(X) = x- E,estimate f €3) to 4 decimals. Explain.
X

ANS: There are several waysto estimate f €3). Oneway isasfollows. f(3) = 3 - % = g and

f(3.0001) » 2.33346. So, f¢3) = 1.2222 isthe slope of the secant line as the two points get closer:



8. The graph of gis given below.
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a. For what value(s) of x is g(x) not differentiable? Justify your answer(s).
ANS: g(x) not differentiable at:

X = —2 because vertical tangent line,

x = 1 because g(x) is not continuous,

X = 4 because cusp.



