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What’ sthe perimeter?
2 X (12 +16) = 56
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What’ sthe perimeter?
2 X (124 16) = 56
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What'’ sthe perimeter of this quadrilateral ?
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What'’ sthe perimeter of this quadrilateral? 52
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a® — b* = 2003 = a’+b° ="

a>b b>0

2003 = a* — b® = (a — b)(a + b)
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prime



Problem 12:
a® — b* = 2003 = a’+b° ="

a>b b>0

2003 = a” — b = (@ — b)(a+ b)
T X

prime positive integers
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a® — b* = 2003 = a’+b° ="

a>>b b>0
2003 = a* — b® = (a — b)(a + b)

a—b=1
a-+ b= 2003



Problem 12:
a® — b* = 2003 = a’+b° ="

a>>b b>0
2003 = a* — b® = (a — b)(a + b)

a—b=1 a = 1002
p—
a+ b= 2003 b= 1001



Problem 12:
a’ — b% = 2003 — a? + b% = 2006005

a>>b b>0
2003 = a* — b® = (a — b)(a + b)

a—b=1 a = 1002
p—
a + b = 2003 b= 1001
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area of circleis 20 aeaof AABC IS8
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C

area of circleis 20 aeaof AABC IS8
Calculate sin a + sin 3 + sin 7.
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1
Area = Eab sin 0

1 1 1
Area= —hb = —(asin0)b = —absin 0
2 2 2
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8 = 57“ sma—l—;r smﬁ—l——r sin =y

sina 4+ sin 3 + sin~vy = —
r
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. 4 sin B + si 16 167 47
sin o + sin siny —m — — — —
L 72 20 59
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1, 1,
8 = 57“ sma—l—;r smﬁ—l——r sin =y

. 4 sin B + si 16 167 47
sin & <+ sin siny —m — — — —
L 72 20 59
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Problem 19:

a+b2——2ac=29
b—l—cz——Zab:lS
c—l—a2—|—2bc=25

What's a + b + ¢?
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c—l—a2—|—2bc=25

a-+ b+ c
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a,—l—bz——2ac:29
b+ c®+ 2ab=18
c—l—a2—|—2bc=25

a+b+c+ (a+b+c)?



Problem 19:
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c—l—a2—|—2bc=25

a+b+c+(a+b+c)? =172



Problem 19:

a+b2——2ac=29
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a+b+c+(a+b+c)? =172
a + b+ ¢ isapositiverootof 2 +x — 72 =0
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a+b2——2ac=29
b—l—cz——Zab:lS
c—l—a2—|—2bc=25

a+b+c+(a+b+c)? =172
a + b+ c isapostiverootof 2 +x — 72 =0
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T
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a+b2——2ac=29
b—l—cz——Zab:lS
c—l—a2—|—2bc=25

a+b+c+(a+b+c)? =172
a + b+ c isapostiverootof 2 +x — 72 =0

N
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(x —8)(x+9)=0
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Problem 23:

(100z 4+ 10y + 2)% = (z + y + 2)°

x, y, and z are non-zero digits

?+y’+2° =7
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N isatenth power
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N isatenth power

210 _ 392 310 _ 9432 410 _ 7109242
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N = (100z + 10y + 2)? = (x + y + 2)°

IN 1sboth asguare and a fifth power

N isatenth power

210 _ 392 310 _ 9432 410 _ 7109242

r=2,y=4, 2z =3 — m2—|—y2—|—z2:29
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NN divided by 5 givesaremainder of 2
NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4

What is the smallest such N ?
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NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4



Problem 24:

NN divided by 5 givesaremainder of 2
NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4

N =5k + 2
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NN divided by 5 givesaremainder of 2
NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4

N =53k+2 — 2N 4+1=10k+ 5



Problem 24:

NN divided by 5 givesaremainder of 2
NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4

N =5k+2 — 2N +1=10k+ 5
—> 2NN + 1lisdivisibleby 5
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NN divided by 5 givesaremainder of 2
NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4

N=Tk+3 — 2N +1 =14k + 7
—> 2NN + 1lisdivisibleby 7
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NN divided by 5 givesaremainder of 2
NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4

N=9%+4 — 2N +1=18k+ 9
—> 2N + 1isdivisibleby 9
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NN divided by 5 givesaremainder of 2
NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4

2N + 1isdivisbleby 5,7, and 9
T

no common prime factors
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NN divided by 5 givesaremainder of 2
NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4

2N + 1isdivisbleby 5,7, and 9

2N +1>5.7-9 = 315
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NN divided by 5 givesaremainder of 2
NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4

2N + 1isdivisbleby 5,7, and 9

2N +1>5-7-9=315 —> N > 157
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NN divided by 5 givesaremainder of 2
NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4

2N + 1isdivisbleby 5,7, and 9

2N 4+1>5:-7-9=315 — N > 157
N = 157 works




Problem 24:

NN divided by 5 givesaremainder of 2
NN divided by 7 givesaremainder of 3
N divided by 9 givesaremainder of 4

2N + 1isdivisbleby 5,7, and 9

2N 4+1>5:-7-9=315 — N > 157
N = 157 works, so the sum of itsdigitsis 13
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What' sthe area of thiscircle?
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AE -BE =CFE-DFE — BEFE =2
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QH
N> =] “UT

AE -BE =CFE-DFE — BEFE =2

042 =124+ 72 =50
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QH
N> =] “UT

AE -BE =CFE-DFE — BEFE =2

042 =121+ 72 =50 — Area= 507
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n=1— 3"+ 81 =84
n=2 — 3"+ 81 =90
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When is 3™ 4 81 asguare?

n=1— 37481 =284
n=2 — 3" 4+81 =090
n=3 — 3" +81 =108
n=4 —> 3"+ 81 = 162

n = k + 4 where k isa positive integer
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When is 3™ 4 81 asguare?

n = k + 4 where k Isapositive integer

3" 4 81 = 3F T4 1 81 = 81(3% + 1)

3F 41 = a?
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When is 3™ 4 81 asguare?

n = k + 4 where k Isapositive integer

3" 4 81 = 3F T4 1 81 = 81(3% + 1)

3Ft1=022 —= 3F=022_1
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When is 3™ 4 81 asguare?

n = k + 4 where k Isapositive integer

3" 4 81 = 3F T4 1 81 = 81(3% + 1)

3Ft1=2?> = 3F=(z—1)(z+1)
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When is 3™ 4 81 asguare?

n = k + 4 where k Isapositive integer
3" 4 81 = 3F T4 1 81 = 81(3% + 1)
3F+1=0? = 3F=(x—1)(z+1)

When are two consecutive odd numbers powers of 3?
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When is 3™ 4 81 asguare?

n = k + 4 where k Isapositive integer
3" 4 81 = 3F T4 1 81 = 81(3% + 1)
3F+1=0? = 3F=(x—1)(z+1)

When are two consecutive odd numbers powers of 3?

r =2
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When is 3™ 4 81 asguare?

n = k + 4 where k Isapositive integer
3" 4 81 = 3F T4 1 81 = 81(3% + 1)
3F+1=0? = 3F=(x—1)(z+1)

When are two consecutive odd numbers powers of 3?
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When is 3™ 4 81 asguare?

n = k + 4 where k isapositive integer
3" 4 81 = 3F T4 1 81 = 81(3% + 1)
3Ft1=2?> = 3F=(z—1)(z+1)

When are two consecutive odd numbers powers of 3?



Problem 27:

When is 3™ 4 81 asguare?

n = k + 4 where k isapositive integer
3" 4 81 = 3F T4 1 81 = 81(3% + 1)
3Ft1=2?> = 3F=(z—1)(z+1)

When are two consecutive odd numbers powers of 3?

r=2 — k=1 — n=25
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When is 3™ 4 81 asguare?

n—=>5

Thereis 1 such n.
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at+btect o +i=1+2+3+---+9 =145

S=14+a+1
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at+btect o +i=1+2+3+---+9 =145

2S =1 +a+1+a+b+2
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a+b+c+ - +i=14+2+3+--- +9 =45

9 =714+a+14+a+b+2+b+c+3+---
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at+btect o +i=1+2+3+---+9 =145

98 =2(a+bt+c+ - +i) +14+2+3+ .-+ +9
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98 =2(a+b+c+ - +i)+14+2434---+9
45 45
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at+b+c+ - +1=14+2+3+--- +9 =45

65 =274+454+a+d+g=724+a+d+g
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at+b+c+ - +1=14+2+3+--- +9 =45

90=6S=274+454+a+d+g=724+a+d—+g
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What is the smallest positive integer n
such that 31 divides5™ + n?

53 — 1
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What is the smallest positive integer n
such that 31 divides5™ + n?

55 —1=(5—1)(5°+5+1)
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What is the smallest positive integer n
such that 31 divides5™ + n?

55 —1=(5—-1)5°+5+1)=4-31
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5 —1=(5—-1)5°+5+1)=4-31
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such that 31 divides5™ + n?

n =3qg+r r € {0,1,2}

T
guotient
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What is the smallest positive integer n
such that 31 divides5™ + n?

n =3qg+r r € {0,1,2}

5™ — 5" = 541" — 5" = 5" (539 — 1)



Problem 29:

What is the smallest positive integer n
such that 31 divides5™ + n?

n =3qg+r r € {0,1,2}

5N _ T 53q—|—r _ 5" — 57“(53 . 1)k
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such that 31 divides5™ + n?

n =3qg+r r € {0,1,2}

5" _ 5" =539+t" _ 5" —57.4.31.k
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What is the smallest positive integer n
such that 31 divides5™ + n?

n =3qg+r r € {0,1,2}
5" _ 5" =539+t" _ 5" —57.4.31.k

n+5" = (B%4+n)— (5" — 57
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such that 31 divides5™ + n?

n =3qg+r r € {0,1,2}
5" _ 5" =539+t" _ 5" —57.4.31.k

n+5 =06B"+n)—-B"-5")=31-F
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What is the smallest positive integer n
such that 31 divides5™ + n?

n=3¢q+r re€{0,1,2} n+5 =31.K

r=20
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n=3q+r r€{0,1,2} n+5 =31.K

r=0 — n+1=31-k — n=30
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such that 31 divides5™ + n?

n=3q+r r€{0,1,2} n+5 =31.K

r=0 — n+1=31-k — n=30
r=1
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What is the smallest positive integer n
such that 31 divides5™ + n?

n=3q+r r€{0,1,2} n+5 =31.K

r=0 — n+1=31.-k =— n =30
r=1— n+5=31-k
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What is the smallest positive integer n
such that 31 divides5™ + n?

n=3q+r r€{0,1,2} n+5 =31.K

r=0 — n+1=31.-k =— n =30
r=1— n+5=31-k =— n=26
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such that 31 divides5™ + n?

n=3q+r r€{0,1,2} n+5 =31.K

r=0 — n+1=31-k — n=30
r=1— n+5=31-k — n #26
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What is the smallest positive integer n
such that 31 divides5™ + n?

n=3q+r r€{0,1,2} n+5 =31.K

r=0 — n+1=31.-k =— n =30
r=1— n+5=31-k =— n =88
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What is the smallest positive integer n
such that 31 divides5™ + n?

n=3q+r r€{0,1,2} n+5 =31.K

r=0 — n+1=31.-k =— n =30
r=1— n+5=31-k =— n =88
r = 2
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What is the smallest positive integer n
such that 31 divides5™ + n?

n=3q+r r€{0,1,2} n+5 =31.K

r=0 — n+1=31.-k =— n =30
r=1— n+5=31-k =— n =88
r=2 — n+25=231-k




Problem 29:

What is the smallest positive integer n
such that 31 divides5™ + n?

n=3q+r r€{0,1,2} n+5 =31.K

r=0 — n+1=31.-k =— n =30
r=1— n+5=31-k =— n =88
r=2 — n+25=31-k' =— n =68
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What is the smallest positive integer n
such that 31 divides5™ + n?

n=3q+r r€{0,1,2} n+5 =31.K

r=0 — n+1=31-k =— n =30
r=1— n+5=31-k =— n =88
r=2 =— nt+25=31-k' =— n =68
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FY AF 1
CX AC 2
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FY AF 1

1
——=—=—- — FY =-CX
cX AC 2 2
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AD = EAB FY = ECX

3
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3
A(ADEF) = (1 + Z + z +7 )A(AABC)
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