AMC 2023 Senior Solutions
by Ty WEBB
1. 2023 — 3202 = —1179... B
2. PQ x PT =10 x PT = 60cm? .. PT = 6cm ... D
3. 57 x 953 =54321...C
4. 25 -52=7...F
5. 6 =180° — 110° + 180° — 150° = 100°... A
6. 52:2x3x4:25:24...B
7.4x5x10x 15=3000 .. []*,i="...000... A
8. 0.6x —40 = 0.4z . 0.2x =40 ". 2 =200L... D

9. gmr® =100cm?® -, r? = 30 ~ 30 5 T = 2100 — 238 <27 - r<3...4

10, z4+2x4+2+2+4=32x4+6=9m+3. . z+2=3m+1 . x+4=3m+3...

11. (V244 VB4)2 = (216 + 3v6)2 = (5v6)2 =25 x 6 = 150... B

12. 22=8...B

13 a 1—p1 a?b? ab(b—a) ab C

A Ty el wwr R
14. If total= x then after balls are removed,

red balls =22 —10 = 2 (2 — 20)
52-120 _ 52-100

12 13
65 — 1560 = 60z — 1200
S5x = 360
r="72...C
15. e d=a—xande=c—=z

Sb=a—z+c—vw
o o 2r=a+c—0b
e e e QZZ%‘H’...D
16. f(g9(x)) —g(f(z))=56+7T—2—(7T—(5+x))=10...D

17. If the other sides are a,b then a +b = 14 — 6 = 8 and a® + b? = 62 so

b)2—62 2_g2 :
ab:(a+)2 :826 :14andsotheareals%b:%:?cmZ...A




18. Just put a v for rational results in the table
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Probability = % = 1—78 )

19. 2 € {2,3,4,5,6} and y € {1,2,3,4,5} and most pairs (z,y) with x > y satisfy the
condition z? + y* < 50 but (6,4) and (6,5) do not satisfy the condition since

62 + 42 = 52 > 50 and 62 + 52 = 61 > 50 so number of pairs is
(14+243+4+5)—2=13...B

20. 20cm VIR F 202 = 25

22 +y? =152 =225

15cm

20cm 32 + (25 — )2 = 2% + y? — 50z + 625 = 20°
225 — 50x + 625 = 400

S =9cm and y = v/225 — 92 = 12cm

Now we have perimeter = 15420420+ 25 —z +25 —y = 105 — (z + y)
.. perimeter = 105 — (9 + 12) = 105 — 21 = 84cm... B

21. a+3=b—3:3c:‘§iandso 3a+9=dand also a + b+ ¢+ d = 32 hence

-1

1 -1 0 0\ [a —6 a 1 -1 0 0 —6 3
10 =3 0 ||b] [-3 bl |1 0 =3 0 3| |9
11 1 1] |e| |32 cl =11 1 1 1 327 |2
30 0 -1/ \d -9 d 3 0 0 -1 -9 18

and 94+ 18 =27...D

22. a+b+c=11560(%+2+£) =174 and 60(% + ¢ + £) = 186 whereupon

-1

1 1 1 a 11.5 a 1 1 1 11.5 3

20 15 12 bl =174 ] - |b] =120 15 12 174 | = | 4

12 15 20 c 186 c 12 15 20 186 4.5
sob=4...A

23. S+P+1l=x+y+ay+1=(xr+1)(y+1) is a composite number but 88 +1 = 89
is prime. ..C



24 Total surface area = 4x 322 sin 60° = V322

Closer to V is above red lines and a = b+c¢

c= 5cot60° = ;%=

2V/3
anda—i—b—l—c::ccscGOo:\2/—“’”g
_ at+btec . =z
G_T_Tg
andl):@—c:Tg—Q—B:Wg

Surface area above red lines = 3 x % X 2a.cot 60° X a = v/3a? = /3 x (
Ratio of area above red lines to total = @ :v322=1:3...B

25. By the Soddy-Gosset Theorem, for curvatures ki, ..., k,.o of n + 2 touching
n-dimensional hyperspheres, (Z?:f ki)2 = n Y "2 k? and so with n = 3 and

ki =1 ky=ks=ky=13and ks = 0 we have that (2 +3 x )2 = 3(% +3(3)?)
A +34+9=349 . 143r=3-r=2%_F

26. 310 (3k — 2) = 13(1 4+ 37) = 247

10°a+10%6+103¢c+10%a+10b+c __ 1001(100a+10b+c)
27.

105a+10%0+103a+10%b+10a+b _  10101(10a+b)

_ 11(100a+10b+c)
— T 111(10a+b)
_ c
= (10 + 10a+b)
_ 5
Y

¢ 55 Ul — 3 . 4= = —

CToes = 31 X T 0= ..a=1,b=8c=5 and so

100a + 10b + ¢ = 100 + 80 + 5 = 185

28. —Y
e

144 =1® _SandsoL=4sox=2yand x+y=2y+y=3y.

Also, y = v/35%2 4+ 1202 = 125 and so x + y = 3y = 375

29. Where Fy =2and Fy =3 and F,, = F,,_1+F, o forn > 2itis 3! x Fy = 6x55 = 330

30. iy 2L (%) =198



