Name Test 1, Fall 2018

1) Let b > 0 and assume |x — b| < %lbl. Prove that x > g



1
(n+2)3

2) Prove that{ + 1} -1



3) Assume {a, } = a and {b,} - b. Let f(x) and g(x) be specified polynomials. Also assume that b # 0,

g(b) # 0and g(b,) # 0 foralln € N. Prove that {;E‘;ni} - %




4) Construct a proof of the statement below by using the statements given on the accompanying
statement bank. The left column should consist of expressions from the statement bank verbatim. Do
not make up your own statements. The right column should consist of a very brief justification.

+VbZ—-4ac—b

If ax? + bx + ¢ = 0, thenx = ”

Claims Justification

Assume:




5) Prove that V15 ¢ Q using the statement bank provided, similar to the previous problem.
Claims Justification

Assume:




6) Construct a proof of the statement below by using the statements given in the multiple choices. Do
not make up your own statements. The right column should consist of a brief justification.

-

Proof Statements Justification or Explanation

(A) Lete >0

(B) Choosee >0

(C) ~ &> 0forsomee.
(D) ~ &> 0foralle.

(A) Choose N = % € N.
(B) ~Thereisan N € N such that% <¢g
(C) ~N= [Z—]for some N € N

(D) ~ N :%forallN eEN

(A) Thusifn = N:

(B) Thusforalln = N:
(C) Thus becausen = N:
(D) Thus forsomen = N:
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(Use these choices for the boxes above. Then provide your justification on the blank lines above.



Statement Bank

a
Vis=?

V15 ¢ Q
bV15 = a
15b?% = a?
15b% = 9k?
5b? = 3k?
15b2 = 25k?
3b% = 5k?
15b2 = 225k?
b? = 15k?
3|a
3|a?
5|a
5|a?
15]a
15|a?
3|b
3|b?
5|b
5|b2
15|b
15|b?

\/E=%forsomea,b €T

\/E=%forsomea,b EQ

\/E=%forsomea,b €R
\/E=%foralla,b EZ
\/E=%foralla,b EQ
\/ﬁzgforalla,b €ER

a = 3k forsomek € Z
a = 3k forsomek € Q
a = 3k forsomek € R
a = 5k forsomek € Z
a = 5k forsomek € Q
a = 5k forsomek € R
a = 15k forsome k € Z
a = 15k forsome k € Q
a = 15k forsome k € R
This is a contradiction
WLOG gcd(a, b)) =1
WLOG gcd(a, b) =3
WLOG gcd(a, b) =5
WLOG gcd(a, b) = 15



ax’+bx+c=0
ax’?+bx+c<0
ax’+bx+c>0

b? b?
2 b _
ax“ + x+c+2a a
(ax?+bx +¢)>=0
(ax +b)2=0
(ax + b)? =c
(ax + b)? = b? — 4ac
b \* b2
ax+—) +c=—
(\/_ 2\/5) 4a
b \? b2
(\/Ex+—2 a) —C—E
b \* b2
(\/ax+—2 a) —4—a—C
b \* b2
(\/EX'F—Z\/E) _E-I_C
b 2

Statement Bank

_i\/bz—4ac—b
= 2a
P b
ax =1 |-—ac—3
B b2 4ac b
MW=L 74 2
B b2 —4ac b
=TTy 2
3 b2 —4ac b
=TT 2
B b2 —4ac b
w=LTT 2
PRI, L
ax+—=+4+|—-c
2\a 4q

b b?
ax+ —==x |——c¢
va 2+/a 4a
b? b
ax = ——Cc——=
va 4a 2va



