Individuals Round 1 States 2023

3 pts 1. Three pennies, showing 2 heads and 1 tail, lie on a table. Two coins are selected at
random and turned over. What is the probability that all three coins are now all the same?

Ans.

4 pts 2. For all integers a, when ka is subtracted from 49a2 + 16, the result is a perfect square.
Find the value(s) of k.
Ans.

5 pts 3. Find all real value(s) of x such that:
log, (log,x) = log,, (log , X)
Ans.

Individuals Round 2 States 2023

3 pts 1. Find the measure of angle z in the diagram, given that the two horizontal segments are
parallel.

145°
90°
z
135° 90°
\‘ Ans.
4 pts 2. Let T, be atriangle with vertices (2n, 1), (2n + 2, 1) and (-4n, -3). Find the sum of the
areas of the set of triangles {T,, T,, T4, ..., Ty }-
Ans.

5 pts 3. For the sequence 1, -2, 3, -4, 5, -6, 7, ... , what is the difference between the sum of the
first 400 terms and the sum of the first 200 terms.

Ans.




Individuals Round 3 States 2023

3 pts 1. An old video game featured a hungry creature in the form of a

circle with a sector removed, its mouth. The missing piece has a radius

of one and a central angle of 60°. What is the exact perimeter of the C
creature? C is the center of the circle. Give answer in terms of 7 . \

Ans.

4 pts 2. Allen has made 15 baskets out of 28 shots. Ben has made 20 out of 43. Allen takes ¢
more shots and Ben takes d more shots. What is the least value of ¢ + d, where ¢ > 1 and
d > 1, so that Allen and Ben could have the same average?

Ans.

5 pts 3. For how many integers nis (n + i)4 an integer? i=-1.

Ans.

Individuals Round 4 States 2023
3 pts 1. Let the operation # be defined by a#b = a? +3b. What is the value of
(2#0)# (0#1)?
Ans.

4 pts 2. The function f(x) = 0.5x + 10 is evaluated at a positive number n. The result is then
plugged into the same function and the result is n2. Find all value(s) of n.

Ans.

5 pts 3. Cube A has a surface area that is 125% more than the surface area of cube B. If the
volume of B is x % less than the volume of A, find x to the nearest integer.

AnNs.




Individuals Round 5 States 2023

3 pts 1. Determine the smallest positive integer value of A that will make (4410 times A) a
perfect cube.

Ans.

3a(n_1) +2a

4 pts 2. Use the recurrence formula a, = ("=2) o find a4, knowing that a, = 2 and
a; =4

AnNs.

5 pts 3. In the expansion of (x +y + z)”, determine the coefficient of the term x3y2z?.

Ans.

Individuals Round 6 States 2023

3ptsl. f(x)= %xz and g(x) = kx. Find the value of k so that the amount of change in f(x) as x

increases from -4 to -1 equals the amount of change in g(x) as x increases from -4 to -1.
Ans.

4 pts 2. What is the greatest possible remainder when a two-digit number is divided by the sum
of its digits?

Ans.

5 pts 3. Three squares are arranged as shown. Calculate mZABD + mZ ACD in degrees.

\\

Ans.




Team Round1l States 2023

4 pts 1. The sides of a right triangle with integral lengths are in arithmetic progression. What
Is the length of the hypotenuse of the smallest triangle whose perimeter
IS greater than 20237 (1) Ans. 4 pts

4 pts 2. Find the number of square units contained in the region bounded by the graphs of the
functions y = 3x, x = 3y, and 3x +y = 30.

(2) Ans. 4 pts

6 pts 3. The two semicircles in the figure are tangent to each other
and their diameters are on the x-axis and y-axis. The arc has a
radius of 2 and a center (0, 0). Find the length of the diameter of the
smaller semicircle.

(3) Ans. 6 pts

6 pts 4. Find the solution(s) when x > 2/5 for the equation logy (5x — 2) = 3.
(4) Ans. 6 pts

6 pts 5. Bill Payer wrote six checks and addressed 6 envelopes for the corresponding six
different bills. If he were to randomly put 1 check into each envelope, what is the probability
that only two of the envelopes have the wrong check?

(5) Ans. 6 pts
8 pts 6. In the diagram, A ABC is a right triangle and AD = DF = FE = EC = CB.
Find the measure of angle A. B
\
|
(6) Ans. 8 pts A F C

_3=

8pts7. If x+ x1=3 x2+x?=a andx3 +x b, find the numerical value of a + b.

(7) Ans. 8 pts

8 pts 8. Let S denote the set of positive integers less than or equal to 18. How many subsets of
S contain numbers whose sum is greater than 85?

(8) Ans. 8 pts




Team Round?2 States 2023

4 pts 1. Solve the systems below. State your answer in ordered pair form (X, y).

5Jx -2Jy =442 and 2Vx +3y =132
(1) Ans. 4 pts

4 pts 2. Theratioofwtoxis 4:3,ofytozis 3:2,andofztoxis 1:6.
What is the ratio of w to y?

(2) Ans. 4 pts
6 pts 3. Simplify completely, if ¢ # 4d: 4 - 1 - i.
c®—4cd cd-4d? cd
(3) Ans. 6 pts

6 pts 4. A whispering room is built with an elliptical floor, such that when one stands at one of
the foci, a whisper can be heard from the other focus. The dimensions of the room are 42 ft
wide and 58 ft long. How far apart are the foci?

(4) Ans. 6 pts

6 pts 5. Simplify: % -1

(5) Ans. 6 pts

8 pts 6. Allen, Ben, and Chris run track. When all three raced, Allen beat Ben by 20 yds and
Chris by 47 yds, and Ben finished 30 yds ahead of Chris. Find the distance that they raced.

(6) Ans. 8 pts

8 pts 7. Giventhat S, = 17 +27+37+ ... +n’ for all natural numbers n. Find the simplest
form of the expression Iog\/7 (S343-S349)-

(7) Ans. 8 pts

8 pts 8. Suppose that x is an acute angle for which sin x, sin 2x, and sin 4x form a strictly
increasing arithmetic sequence. Compute the value of cos>X — cos X.

(8) Ans. 8 pts




Seat A Blue Relay States 2023

Determine m given that m > 0 and the points (m, 3) and (1, m) lie on a line with slope m.

Pass back: A2 + 1 A = Your answer

Seat B Blue Relay States 2023

A full quart bottle of liquid is 10% alcohol. A full 3-quart bottle is 30% alcohol. If the contents
are mixed together, what is the percent of alcohol in the 4-quart mixture?

Pass back: X + B/5 B = Your answer X = The number you will receive.

Seat C Blue Relay States 2023
An 8-15-17 triangle is inscribed in a circle. The circumference of the circle is Cx . Find C.

Pass back: X + C C = Your answer X = The number you will receive.

Seat D Blue Relay States 2023

Find all real values of x such that; 2x + v/x -1=0.

Pass back: X+/D D = Your answer X = The number you will receive.

Seat E Blue Relay States 2023

Define a sequence of complex numbersby Z, =0,Z, ., = (Zn)2 +iforn > 1. Inthe complex

plane, how far from the originis Z,,,? 1= J-1.

Pass in: X - E2 E = Your answer X = The number you will receive.



Seat A Green Relay States 2023

Determine m given that m > 0 and the points (m, 5) and (1, m) lie on a line with slope m.

Pass back: A2 + 1 A = Your answer

Seat B Green Relay States 2023

A full 2-quart bottle of liquid is 20% alcohol. A full 6-quart bottle is 60% alcohol. If the
contents are mixed together, what is the percent of alcohol in the 8-quart mixture?

Pass back: X + B/5 B = Your answer X = The number you will receive.

SeatC Green Relay States 2023
A 9-12-15 triangle is inscribed in a circle. The circumference of the circle is Cxz . Find C.

Pass back: X + C C = Your answer X = The number you will receive.

SeatD Green Relay States 2023
Find all real values of x such that; 3x + 2+/x -1 =0.

Pass back: (X - 1)vD D = Your answer X = The number you will receive.

Seat E Green Relay States 2023

Define a sequence of complex numbersby Z, =0,Z, ., = (Zn)2 +iforn> 1. Inthe complex

plane, how far from the origin is Z,,4? 1= J-1.

Pass in: X - E2 E = Your answer X = The number you will receive.



Seat A Pink Relay States 2023
Find the sum of the values of y that satisfy |y—1.5 =y/2.

Pass back: 2A A = Your answer

Seat B Pink Relay States 2023

A cell phone originally priced at $500 is discounted in succession 10%, 20% and 30%. Each
discount was on the price at that time. What is the price of the phone after the third discount?

Pass back: B + (X + 2) B = Your answer X = The number you will receive

SeatC Pink Relay States 2023
How many diagonals are there in a regular 19-gon?

Pass back: C —2X C = Your answer X = The number you will receive

Seat D Pink Relay States 2023

If 3 + 2i is one root of the quadratic function f(x) = x2 + AX + B, where A and B are real
numbers, find A + B. i= V-1.

Pass back: D — X/2 D = Your answer X = The number you will receive

Seat E Pink Relay States 2023
Find the sum of the infinite series: 5+ 10/3+20/9 + ...

Pass Back: X + E E = Your answer X = The number you will receive



Seat A Yellow Relay States 2023
Find the sum of the values of y that satisfy |y—4.5 =y/2.

Pass back: A/2 A = Your answer

Seat B Yellow Relay States 2023

A cell phone originally priced at $250 is discounted in succession10%, 20% and 30%. Each
discount was on the price at that time. What is the price of the phone after the third discount?

Pass back: B + (X + 2) B = Your answer X = The number you will receive

SeatC Yellow Relay States 2023
How many diagonals are there in a regular 20-gon?

Pass back: C —2X C = Your answer X = The number you will receive

Seat D Yellow Relay States 2023

If 2 + 3i is one root of the quadratic function f(x) = x2 + AX + B, where A and B are real
numbers, find A + B. i= V-1.

Pass back: D — X/2 D = Your answer X = The number you will receive

Seat E Yellow Relay States 2023
Find the sum of the infinite series: 15+ 10 + 20/3 +. ..

Pass Back: X + E E = Your answer X = The number you will receive



Solutions — Individuals Round 1 States 2023

1. Consider that you have H,, T, H,. If H, IS not turned but the other two are, you end up
with 2 heads and a tail. The same result happens from H,,. If T is not turned and the others are,
you end up with 3 heads. Answer 1/3. Ans. 1/3

2. 49a%-ka+16isa perfect square. Knowing that (7a + 4)2 creates two perfect squares,
49a2 + 56a + 16, k must equal + 56. Ans. + 56
3. log, (log,x) = Iog4(logzx)2= log, (log,x). Thus, (Iogzx)2 = (log,x) = Iogzﬁ >
(log,x)2 = % log,x 2 (log,x)? - % log,x = 0. log, x(log,, X - %) = 0. Either (1) log,x =0
or (2) log,x =%. In (1) 2° = x, thus x = 1, since log, 1 = 0, then in the original equation

log, (log,1) =log,0. Since we can’t take log 0, x cannot = 1; or (2) X = 2% =vJ2. Ans. 2

Individuals — Round 2

1. If we draw 3 more parallel lines as shown through B, C, and D, A
The 2 angles at B are 35 and 55. The upper angle at C is 55. The 145ﬂ 35\_B
2 angles at D are 45 and 45. So the lower angle at C is 45. The 55 /yr D
angles that make up Z add to 100. 13 45A¢45
E

Ans. 100
2. When n =1, vertices are (2, 1), (4, 1) and (-4, -3), the area = 4. When n = 2, vertices are
(4,1), (6, 1) and (-8, -3) the area is 4. 100(4) = 400. Ans. 400
3. Adding each pair of terms gives -1, -1, -1, . ... The sum of the first 400 terms is — 200 and
the sum of the first 200 terms is -100. The difference is -200 — (-100) = Ans. — 100

Individuals — Round 3
1. With radius of 1, the circumference of the part of the circle shown is %(27: Q= % . The
rest of the creature, its mouth is 2. Ans. % T +2

2. The denominators should be able to reduce for equal fractions. Allen: % > 4 w or

20or21 or 20or21or22 or 200r21or22or23o0r24o0r25
44 45 48

150r160rl170rl8orl9or20
33

. Barry: i—g > . Using



these for minimal number of shots taken, Allen is % = 131 Barry is % = 1—51 Together they

took 6 shots and missed all 6. Ans. 6

3. (n+i)*=n*+4n%i +6n2i2 +4ni® +i*. n* +6n2i2 +i* will produce an integer.
4n3i + 4ni3will not for n > 1. For what values of n would the expression equal 0?

4ndi +4ni® =0 4n%i-4ni=0= 4ni(n®-1)=0. n=0, 1, -1. Ans. 3
Individuals — Round 4

1. 2#0>22+3(0)=4. 0#1> 02 +3(1)=3. 4#3> 42 +3(3) = 25. Ans. 25

2. f(x):%x+10. f(n) = %n+10. f(%n+10)=%(%n+10)+10=%n+15=n2 >

4n°-n-60=0-> (n—=4)(4n + 15) = 0. n =4, since it has to be positive. Ans. 4

3. Surface area of cube A = 6a2, for B = 6b2, where a and b are sides of each. 6a° = % (6b?).

3

Thusa= Sp, Yolumeof B _ b _ 8 _ 596, (100 —29.6)% = 70.4%. Ans. 70%
2 volumeof A 27,3 27
8
Individuals — Round 5
1. 4410 = 21(21)(10). To make this a cube: (21)(10)(10) = 2100. Ans. 2100
16

3()+2 4

2.8, =222 =163, 2= -2 =2 =8 Ans. 8

3. (x+y+2)" =((x+y)+2)" D> .C,(x+Yy)°z? = ,C, - :C,-x3y?z%. The coefficients:
7.

7654 _ ;6.5 =210 Ans. 210

2 2
Individuals — Round 6

12 qy=1ca2? = nN=lepn2=1 g 151 - 4) = -

1. f(x)—Ex.f(4) 2(4) 8. f(-1) 2(1) 2.8 5 72.g(x) kx. g(-4) = -4k.

—k Ak— () =T7L D ak=7L =01 ol

g(-1) = -k. -4k — (-k) 72-) 3k 72,k 22. AnS. 22

2. Through guess and check: larger numbers would have larger remainders, numbers with
corresponding remainders: %, 9;%, 13; Q, 4;§, S;ﬂ, 1; E, 15. The rest of the sums are
18" 17 17’ 16" 16 16

15 or less. So 15 is the largest remainder. Ans. 15



tan o tan g S @/3)+(1/2) _5/6 _
l-tanatan g 1-@1/3)a/2) 5/6
Thus a+p =45°. Ans. 45°

3. tan ~ABD =1/3,tan ~ACD =1/2. tan (a+p) =

Team Round1 States 2023
1. The right triangle with arithmetic progression sides is the 3-4-5. 2020/12 = 168+ , so the

triangle is a 169(3-4-5) , the hypotenuse is 5(169) = 845. v\Ans. 845
2. Using the graphs in pairs, you will find the ordered pairs (0, 0), (5, 15) (5,15)
and (9, 3). Graphed, it looks like art.A. The slope from (0, 0) to (9, 3) 9, 3)

is 1/3, from (9, 3) to (5, 15) is -3. So we do have art.A. The length of —

the first leg is 310, the other is 4410. The area is % (3+/10)(4+10) = 60. Other methods such
as using Hero’s formula will work as well. The quickest method is using determinants:

0 0

o 3 j %(135 15)_—(120) 60. Ans. 60

2
5 15

3. If you connect from the center of the x-axis semicircle through the point of tangency of the
two semicircles to the y-axis, you will be at the center of the small semicircle. In this right

triangle, if you let the radius of the small semicircle be r, then you get (2 — )% + 12 = (1 + ).
A—Ar+r2+1=1+2r+r%=> 4=06rr=2/3. Diameter of small semicircle =4/3. Ans. 4/3

4. |ng(5X—2):39X3_ 5)(+2:09(X_2)(X2 +2X'1)=O. X=2,orx:_2% [4+ 4 _
—1+/2. Because x > 2/5, then -1 + ~/2 can work, since v2 = 1.414. Ans. 2. 14+ 43

5. The prob. of the first envelope to get the right check is 1/6, for the second is 1/5, for the third
Is 1/4 and for the fourth 1/3. For the fifth to get the wrong check is 1/2 and the last envelope is

1. The number of ways the combination of checks can be switched is (§). Thus:

111114, ©) = 35 1 Ans. 1/48
6 5 4 3 2 4 6'54:3:2 48

6. Using the figure labeled at right: (1) a+d =190, (2) a+c=2b, (3) c = 2d, a

b + 180 —2a =90, so (4) 2a-b =90. Now: In (2) using (3) and C
(4):a+2d=2(2a-90) = a+2d=4a-180 =» 2d = 3a - 180.

Using (1); 2(90 —a) =3a—-180 =» 180-2a=3a-180 = S SV 3

360 =5a,s0a=72. Thus, d = 18. d b



7.x+x1=3 (x+x1)2=9>dx2+2+x2=9,50 x’+x?=7=a (x+x1)3=27>
X3 +3x+3x T+ x 2 =27 x3+3(x+x )+ x2 =27 x3 +303)+x 3 =27>
x3+x3=18=bh. a+b=7+18 = 25. Ans. 25

8. The sum of all the numbers from 1 to 18 is (1 + 18)% =19(9) = 171. Halfof 171 is 85%.

For every subset with a sum of 85, it will have a complement less than 85. For every subset
with a sum which is above 85, it will have a complement with a sum below 85. There are 28

subsets, so there will be 218/2 = 217 subsets greater than 85.  Testing out this logic using the
first four natural numbers. For a set whose only element is 1, the sum is 1. Half the sum is 1/2.
The # of subsets is 2! = 2. The number of subsets with sum greater than 1/2 is 1, Which is 1/2
of the subsets. Using 1 and 2: the sum is 3 and half that sum is 1%%. The subsets which have a
sum greater than 1% are {1,2} and {23}, which is 2. There are 22 = 4 subsets in all. 2/4 = 1/2.
Using 1, 2, 3: 6/2 = 3. Subsets whose sum > 3; {1,2}, {1,3}, {2,3}, {3}. There are 4. There
are 23 = 8 subsets in all. 4/8 =1/2. You can try 5 and 6, but you will find that if half the sum
of the numbers in the set is a whole number, the number of subsets whose sum is greater than or
equal to that is half the subsets. If half the sum is a whole number plus 1/2, the number of
subsets greater than or equal to the whole number will be half the sum of the number of subsets

of the set. 217 = 210.27 =1024(128) = 131,072 Ans. 131,072

Team 2

1. 5Jx -2.Jy = 4¥215Jx -6y = 1242. 19Jx =382, Jx =242 ,x=8,
2Jx +3Jy =13V2> 4Jx +6y =2642. 2(2v2)+3Jy=13V2,Jy =342,y =18.

Ans. (8. 18)
2 W_2 yaw=ax Y=3 2)2y=3z Z=1 (3)62=x (3)==>(1): 3w=4(62), w = 8z
x 3 oz 2 "X 6’ ' ' ’
=2 _g2yy= 16,5 W _16 .
In(2):z= 3y. Thus w 8(3y) 3y-) y -3 Ans. 16:3
g 4 1 2_ 4 1 2_ 4 I
" c2-4cd  cd-4d? cd c(c-4d) d(c—-4d) cd dc(c—4d) cd(c—4d)
2(c—4d) _4d-c-2c+8d _ -3c+l2d _ -3 Ans. =S
cd(c—4d) cd(c—4d cd(c—-4d) cd’ cd

4. The vertex is 29 units from the center. The minor axis is 21. This will make a 20-21-29
right triangle, with the focus 20 units from center. Thus 40 units between the foci. Ans. 40 ft



cosé

cosfcotd . _9Gre . cos?0 L= 1-sin0
1-sin6@ 1-sin6@ sin@(1—sino) sin@(1—sin @)
(-sin@)(L+sin@) ., _1+sin@ . _ +1_1=
Sin0(—sin0) 1 sing 1=cscO +1-1=csco. Ans. csc 0

6. Usert=d. Let Allen’s rate be a, Ben’s rate be b, and Chris’s rate be c. After Allen
finished: at =d, bt =d-20and ct =d - 47. When Ben finished, bT =d and cT = d - 30.

d bt d-20 ..at_d bT  d
d—20’()a‘d—47’()E‘d—47’(4)cT‘d—30'

Setting these into a ratio: (1) g—:z

d-20  d

2 _ —d2._ — =
d—47_d—309d 47d=d“-50d + 600 =0. 3d=600. Ans. 200 yds

Using(2) and (4):

7. Sgu3 - Sayp = 3437, therefore 109 17 (Sas3 ~Saqp) = Iogﬁ3437= 7 log,343° =

14 log, 343 = 14(3) = 42. Ans. 42
8. sin 4x —sin 2X = sin 2X — sin X =» 2 sin 2X €0S 2X — sin 2X = sin 2X — sin X =»2 sin 2X cos 2x
—2sin2x=-sin X =» 2sin 2x(cos 2x —1) =-sin X =»

4 sin x €os X(2 cos%x — 2) = - sin x = 8 sin X cos3x — 8 sin X cos X = - sin X

8 cos3x —8cos x = -1 = cos®x - cos x = - 1/8. Ans. - 1/8

Blue Relay — Seat A

— 3-m
m-2

m D2m?-m=3-m=>m?-3=0. m=+3. Pass: (++3)+1=4.

A =3, Pass. 4

Blue Relay — Seat B

1(.10) + 3(.30) = 4x = 1 = 4x, X = 1/4 = 25%. Pass: 4 + (25)/5 = 9. B = 25, Pass: 9
Blue Relay — Seat C

The triangle is a right triangle, so its hypotenuse is the diameter. C=17». C = 17.

Pass: 17 + 9 = 26. C =17, Pass: 26
Blue Relay — Seat D

2X+ X -1=0> VX =2x-1 D x=4x? -4x+1 > 4x? -5x+1=0=> (4x—1)(x - 1) = 0.

x =1 or 1/4. 1 does not work. D = 1/4. Pass: 26 + 1 = 13. D =Y, Pass: 13



Blue Relay — Seat E
Z,=0.2,=0%+i=i,Z,=i?+i=-1+i,Z,=(-1+0)%+i=1-2i-1+i=-],

Zg = (-)%2+i=-1+1i. Every odd power yields -1 +i. 2 from origin. E = /2.

Pass: 13— (v/2)? = 11. E =2, Pass: 11
Green Relay — Seat A

="M 3 m2_m=5-m=>m2=5m=45. Pass: (\5)2=1=6. A=45,Pass:6

m-1
Green Relay — Seat B
2(.20) + 6(.60) = 8x =>» 4 = 8%, x =50%. B =50, Pass: 6 + 50/5 = 16. B =50, Pass: 16
Green Relay — Seat C
Refer to Blue Seat C: C = 15z. C =15, Pass: 16 + 15 = 31. C =15, Pass: 31
Green Relay — Seat D
3X+2JX -1=0"> 2Jx =1-3x D 4x=1-6x+9x> D 9x?-10x+1=0>

(Ox-1(x-1)=0. x=10r1/9. x # 1. D=1/9. Pass: (31 - 1)(\/%) =10. D=1/9, Pass: 10

Green Relay — Seat E
Same as Blue Seat E: A = +/2. Pass: 10 - (v/2)? =8. E =2, Pass: 8

Pink Relay — Seat A
=ily. Either(l)ly=§,soy=3,or Ey=§,soy=1. 3+1=4.
2 2 2 2 2
A=4. Pass2(4)=8 A =4, Pass: 8

ly=1.5/=y2D>y-

N w

Pink Relay — Seat B
500(.9)(.8)(.7) = 252 = B, Pass: 252+ (8+2) = 63. B =252, Pass: 63

Pink Relay — Seat C

1916) = 19(8) =152 = C. Pass: 152 - 2(63) =26.  C =152, Pass: 26

2

Pink Relay — Seat D
If 3 - 2i is one root and both roots are real, then 3 + 2i is the other root. Their sum is 6 and their

product is 13. So the equation has form x2- 6x + 13 =0. Sumis 7 = D. Pass: 7 — 26/2 = - 6.
D =7, Pass: -6



Pink Relay — Seat E

Sum=—_=_"-_=15=E. Pass: -6 +15=0. E =15, Pass: 9
1-2/3 1/3

Yellow Relay — Seat A

= -g: 1 i 1 :g = E :g = = =
ly—4.5 =y2=>y , =LY Eltherzy 51 S0Y 90r2 51 S0Y 3.3+9=12=A.

Pass: 12+2 = 6. A =12, Pass: 6
Yellow Relay — Seat B

250(.9)(.8)(.7) = 126 = B. Pass: 126 + (6 +2) = 42. B = 126, Pass: 42
Yellow Relay — Seat C

_20(217) =170 = A. Pass: 170 — 2(42) = 86. C = 170, Pass: 86

Yellow Relay — Seat D
2 + 3i. Sumis 4. Productis 13. Equation: x? - 4x + 13=0. D =9. Pass: 9 — 86/2 = -34.
D =9, Pass: - 34

Yellow Relay — Seat E

L - _45-F Ppass:-34+45=11. E = 45, Pass: 11
1-2/3 1/3




Individuals Round 1

1. 1/30r 0.3

or 332% or 33.3%
2. + 56
3. V2 or 21/2

Individuals Round 4

1. 25

2. 4
3. 70 or 70%

Team Round 1
1. 845
2. 60 5. 1/48

3. 4/3

Blue Relay

A =43, Pass 4

B =25, Pass 9
or 25%

C =17, Pass 26

D = 1/4, Pass 13

6. 18 or 18°

Answer Sheet States 2023

Individuals Round 2

1. 100 or 100°

1, gﬁ +2 or (5z+6)/3

or (13)m + 2

2. 400 or 400 units*> 2.5

3. -100 or 100

Individuals Round 5

1. 2100

2. 8
3. 210

4. 2,-1+J2 7. 25

8. 131,072

Green Relay

A =5, Pass 6

B =50, Pass 16
or 50%

C =15, Pass 31

D = 1/9, Pass 10

1. —25 or —2 or =22
2 2

Individuals Round 3

Individuals Round 6

or2.50rg orZ%oriZ.Sor i; or iZ%

2. 15
3. 45° or 45

Team Round 2

1. (8, 18)

2. 16:3 or 16/3
or 16to 3

3. —=3/cd

Pink Relay
A =4, Pass 8
B =252, Pass 63

C =152, Pass 26
D=7,Pass—-6

4. 40 or 40ft
5. ¢csco or 1/siné 8. —1/8

7. 42

6. 200 or 200 yds

Yellow Relay
A =12, Pass6
B =126, Pass 42

C =170, Pass 86
D=9, Pass - 34



E =2, Pass 11 E=.2,Pass8 E =15, Pass 9 E =45, Pass 11



