MATH CCS 117: MIDTERM 1

Monday, May 6, 2024

Name:

Signature:

This is a closed-book and closed-note examination. Please show your work in the space provided.
You may use scratch paper. You have 1 hour and 15 minutes.

Question Points Score
1 10
2 10
3 10
4 extra credit
Total 30
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Z
Question@( 10 points)

Consider a sequencey, a, satisfying a, # 0, for all but finitely many n € N. If limpy 400 == —ﬂ =0,
find limy,; 400 Gn: '
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Question(2 (10 points)

In class, we proved that, if —1 < a < 1, then lim,_, 1o a" = 0. Furthermore, it is clear that, if
a =1, then lim,, o, a™ = 1.

(a) If a > 1, prove that lim,_, 1 a® = +c0.

(b) If a < —1, prove that the limit of a™ does not exist. P S %“z—f/
Note Hod a”d ensures at<a ', So +he Seaquen Iss7hic, r“;j@%

(! R ]

Wg) i+ sufficed —}'OP(O\(Q 8™ < uf\bour\erc/QoQ\ .
Qe Aesiru | Foc the Sake ot Corcadiction
Hrod ™ is bguchﬁcp AoV €. Then it
must Converge o Sovle LéR-n’\/\(\Mb

L= \‘ig&a%: lignooahﬂ - \vi\gaoa o~ = L,

)

4
Sulosequence o conv
;f%wr\ oo h%{\l
t % ’Y\ - 3
L.;O 1S '\N\POSS\\D\{ Sine @ " \S S’h 'CHJ
amd >4, Thus )=La

1A C (@S o
o=l o g O € onAT X 00

D\ 2>
Tf}(s chows & 18 pnbounded above.

D) Fist | we show \\‘\‘;\%0\“ -, P
' rrends are neget!
Siace Ahe odd elemne AnE, £oc 1OV,

the even elgmonts e [T\‘js ; zZN

o vor - LU Lk
I dgz;&ﬂ%nno N ne Thud e Pt SN
ensSuec? ANz g = : gl

Page 4 of 7 ©XKaty Craig, 2024



Now | e Show 0 Aeed not C()\\\feﬂﬁ.
=400 |

B\a {lre P(QuicND PO\('V) e, | e

Thus o'~ IS not o bounded Sejz/mcp.
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Question 3 (10 points)

Given a nonempty subset S C R and k € R, define kS := {ks : s € S}. (Note that S can be any
nonempty subset; it is not necessarily bounded above.)

}(If k > 0, prove that sup(kS) = ksup(S).
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