MATH 150 Worksheet Keys Exam 2

Worksheet for Section 1
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1. For the given function, state the value of each quantity, if it exists. If it does not exist,
explain why.

(a) hmx—>2* g(l’) =
( 9(

NI N

) r) =
)

d) g(2) =3
)
)

(f) lim, ,4+ g(z) DNE (—oc0)
2. Determine the infinite limit lim, 5+ In(z —5)

inside the parentheses are small positive numbers —  — o0

9* 5%

3. Use a table of values to estimate the value of lim,_,q

you should get ~ .59



Worksheet for Section 2

1. Determine the limit if it exists lim, , , ZLroztd

z243x—4
r+4)(x+1 x+1 3
lim (z+4)(@+1) = lim v = -
z—4 (x+4)(x—1) z——4 x —1 5

2. Find lim,_,» |i:§| if it exists. If it does not exist, explain why.
N ] . r—2
xirg* r— 2 xirgr Tr— 2 fOT *
x—2 —(r—2
lim M: lim M: —1 forx<?2
32— T — 2 T2~ T — 2
— DNEFE

3. Show by means of an example that lim,,, [f(x)g(z)]

may exist even though neither
lim, ,, f(z) nor lim,_,, g(z) exists.

answers may vary but look at

0, <0 1, <0
ro={ 0 TS0 wa g ={ 5 T3]

lim f(z) DNE and lim g(z) DNE but lim f(z)g(z)] = 0
z—0 xz—0 x—0



Worksheet for Section 3

1. Use a graph of f(z) =1/z to find a number ¢ such that | £ —0.5| < 0.2
whenever |z —2| < 4.

10 4
on the left side we need |z — 2| < = 2| = -
10 4
on the right side we need |z —2| < T~ 2| = 3
: 4 :
since we need the smaller number § = - or anything smaller

2. Prove, using the § , e definition of a limit, that  lim,_,_ (%x +3)=2

1 1 1
we need |f(x)—L| < ¢, that is, §x+3—2 = §I+1 =15 |z+2| < € so choose 0 = 2¢
Proof:
given € > 0, choose § =2¢if [t +2| <d§ =
1 1 1 1 1
51’4—3—2 = §x+1 = §’$+2’<§(5:§(26:€)

thus [z +2/ <d = |f(z)—L|<e |



Worksheet for Section 4
1. Show that f(z) is continuous on (—o0, 00).
22, x<l1
2% is a polynomial so = f is continuous on (—oo, 1)

V/z is a root function so = f is continuous on (1,0)

lim f(z) = lim 2®=1 and lim+ flz) = lim oz =1
r—1

r—1— T—1— r—1+

since f(1) =v1=1 = f is continous on (—0o0, c0)

2. Why is the following function discontinuous at a = 17

g(fﬂ)Z{ =

1, r=1
2 —1 1
lim g(z) = lim T 4 = lim sz —1) — lim —— ==
z—1 =1 2 —1 z—1 (:1; + 1)(:p — 1) z—=1 v+ 1 2

since f(1)=1 = f is discontinous at z =1

3. Is there a number that is exactly one more than its cube?

3

if so then 2° + 1 =2 = 2® — 2+ 1 =0 is continuous on (—oo, 1)

note that f(—2) = =5 and f(—-1)=1
f is a polynomial so continuous everywhere.

By the IVT 3 a ¢ between — 2 and — 1 such that f(c¢) =0



Worksheet for Section 5
1. Sketch a graph of a function that satisfies the following conditions:

(a) lim,, o f(z) =00
(b) lim, ., o f(z)=3
(c) lim, oo f(z)=-3
answers may vary slightly here
2. Find  lim, ., 2243
z? _ 2z 4+ 3
lim &2 2 — |im — = —oo

3. Find lim, o, tan™'(z? — x%)
lim tan *(z*(1 — 2?))
T—00

note that as * — oo 2%(1 — %) = co(—o0) = —00 =

o[ 3



Worksheet for Section 6

1. If a ball is thrown into the air with a velocity of 40 ft/s, its height, in feet, after ¢ seconds
is given by y = 40t — 16t%. Find the average velocity from ¢t = 1 to t = 2 as well as the
velocity when ¢t = 2.

s(2) — s(1)
V;wg T = —8ft/S€C
—s(2 40t — 16t* — 16 —8(t—2)(2t—1
v(2) = lim st) = 5(2) = lim = lim ( I )
t—2 t—2 t—2 t—2 t—2 t—2
= —8lim (2t —1) = — 24ft/sec
t—2
2. Find f'(a) if
1
€Tr) =
/) Ve +2
1 1 Vat3—/atht?
oy flath)—fla) o Vams  Verz Vath+2va+2
f'(a) = lim = lim = lim —/——2—=
h—0 h h—0 h h—0 h

. Va+2—va+h+2 Va+2++Va+h+2
= lim .
h=0 | hv/a+h+2vVa+2 Va+2++va+h+2
—h -1 1

o MWa+h+2vVa+2(Va+2+Va+h+2)  (Va+2)22a+2) 2(a+2)3/2

3. Given that
cos(m+h)+1
im

h—0 h

represents f’(a), what is the function f and the number a?

1
f(x) =cosxand a =T . f/('ﬂ') _ }1}411% COS(W _;h) +

or

1
f(x)=cos (r+x)anda=0 = f(0)= }llir% cos( ‘;h) il
%




Worksheet for Section 7

1. Make a careful sketch of f(z) = sin « and below it sketch f’(x) thinking slopes. What is
f'(x)?

answers may vary slightly here but the sketch should look like f'(z) = cos z

2. Using the DEFINITION of the derivative, find ¢'(z) if g(z) = =

1 1
P h) — P e T 2 2 (i ); 2
g'(r) = lim glw+h) = 9(x) = im P gy T T (x+h)
h—0 h h—0 h h—0 h(z + h)2x?
_ jim 2?2 — (2% + 2zh + h?) _ o —2@—h 22 -

h—0 h(x + h)?x? b (x 4 h)2x? x?



