Math 199 Mock Exam - 16 Sept, 2014

. Determine the range of the function g(z), and determine the domain of the function &), Write your
answers ininterval notation.

f[.r}:ﬁ glz) =+vz 4 h=fog

The range of g(x) is [0, 00). Let’s consider the domain of k. First, we'll write out A:

x4 | 2

h-[u:] ; :
v o4 1000

Here are the things that must be troe:
(i) = 4>0
(i) v 4  100#0

For (i), we see > 4. For (i), woe calealate:

Vv 4 10 #£0
vz 4 £ 100

i 4F 410
x4 £ 100
& x FE 104

Combining (i) and (i), we sce our domain is all onmbers greater than or equal to 4, and not equal to
104, That is:
[4, 104) L1 {104, o)

2. TFor cach of the scquences below, wnte out eio, e, and aeon. Then, choose one of them and prove
it is strictly inereasing, and choose another and prove it s bounded from above. Give the limit of the
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(b) an =15 —5 aw = 15 1/100, azo = 15 17400, aeon = 15 1/(1000)
T
1=
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The only sequence that is strictly increasing is (b), so we prove that. Remember, we have to prove



that an < an 1. To do this, notice:
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Mow, we necd to show that one of the remaining s bounded from above, and bod the Limit of the other.
You can choose which sequence is which, Both hasve limit 0. Pl prove that (e) is bounded from abowve.

Note that (¢) is strictly decreasing, so its Arst term, 7/10, is an upper bound. More formally:

(7/10)" < (7/10) whenever i > |

d. Troe or False: IF the terms of a sequence are alternately positive and negative munbers, the secquence
cannot possibly be convergent.

Vi
T

4. For cach of the items at the left, select the item on the right that Gts the best. Some items on the
right may be used morme than onee, or not at all.

False: it can still converge (but only to 0). Consider an

(a) a, = (- 1/2)" (ILI) (I) limg, ,o ity = 0o
(b) an = (- 2)" (V) (II) limg ,onn = 0O
(e) (ag) = (0.9,0.99,0.9,099,09,099,_. (V)
it 1 (III) limg 0 ity = 0
(@) an =212
lmlml (IV) limg o iy = 1
7
(e) o = n (1) (V) a, is divergent
(f) ~m |l V1) )
. = ( (VI) an is convergent
2 2
9. Consider the sequence generated by oy, = HI e
Ti

(a) Use the Limit Laws to determine the limit of the soquence. We can only wse the limit laws on
convergent scoguendors so we hrst neod to do some rearrangzing. We mnltiply the top and bottom
by ﬁ and =0 we et
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Woe can now use the himmiat lews and so

]i_"] - li.!Il.ﬂ_ 5 2 2 ]i“!“ e IE :

RO limg oo 1 | limy yon




] : | : a
We have a thoeorem that tells us lm — = ) and s using this abose, we pot
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(b) Determine the value of i for which all subscquent terms of the sequence will be within ﬁ of

the limit. We want the value of n such that |an L] < — "'.-utn-.LLLut:lllr_, the: formula for o and

the value of the limot foumnd above, we want |-‘:_t| Ii 13|“mmJ oo - We then perform the following
slpoehra:
M — 2 |
n | 1 o 1000
‘Eﬂ ek h < I il & common denominator
n |l LDDOD
‘Eﬂ 2 2n 2 " 1
nil L0
4 |
| 1 . 1000
: < : take the absolute valoe
| | L0
4000 < n | 1 eross mmltiply
n = 300N

fi. Consider a goometric sequence with ay = 48 and ay = 3. Find the formoula for o, and the limit.

CGeometric sequences have the form e, ayr™ 1 We then plug in our given values amd so hawe

48 ayre ! ayre amd | ayr’ ! ay™. We can then divide these two cguations and pet

48 =
—_ and so 16 = — . We then cross mmltiply and so

3 gy re
it &
6 24 2]

: . . . . 14"
amd thus v ?'! We now plug this back into our hest eqguation and we have 48 = o (E) and so

fa 1
it = 192 andd @, = 192 (%) . We can then wse thas to hnd the limot. Becanse we have a peometric

seguenee: with - 1 < r < 1 by our goometrie sequenee rules, oo, = (0.
i edE0

7. Consider the finite arithmetic seguence
26, 23, .

Find the formula for s and the number of terms. From the iest two termes, sinee we know we have o
arithmetic segquence, we konow the common difference 15 3. Thos the cquation for ag 26 | 3(n 1)
andd we just need to determine what torm s 34, Then 34 26 | 3{n 1) and s0 60 = 3(n  1). Then
o 1 =20 and m = 21. Thus our scqguence has 21 termes.

8. Suppeee him oo = 2, 1|J:u bn = 4, lim ¢n = 0. Using the Limit Laws, find the following limits if

fi 0 it Fial

poesible. If not |}Lmhlt [.‘-I|]-].I-I.]II why.



