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Mental Math
9/11 | Answer Solution
1 |30 12 4+2243244*=144+94+16 =30
2 10 If the radius of the circle is just a little greater than the apothem (distance to each side) then
the circle will intersect each side twice or 10 total.
3 159 47 + 53 +59 =159
4 |1 A circle with a circumference of pi has a diameter of 1 (C = md) which is also the side length
of the square giving it an area of 1.
5 125 With a mean of 100, the six numbers must total to 600, if two of them total 100 (2*50) then
the other four add to 500 giving a mean of 500 / 4 = 125.
6 |7/8 This leaves out the chance of all heads or all tails each with probability 1/16. 1 — 2 (1—16) = g.
7 |0 The five points will make a regular pentagon. Picking three of them will guarantee at least
two are consecutive. Regardless of the choice of the third point, the triangle will be isosceles.
The can be no scalene triangles.
8 11 The coefficient will be the sum of roots taken two at a time. 1(2) + 1(3) + 2(3) = 11.
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Individual Test

9/11 | Answer Solution
1 |6 , P-4, B-16_, 26
4 4 _

2 [x=] 5 This simplifies to: 4x + 10 =30,x =5
3 |24 There are only two possibilities. 7> + 25%is not a perfect square but 25% — 7% = 242,
4 190 The new average is:

9(85) + (1+2+3+-+9) 45

=854+—=90
9 9
5 1 (-D>+1 2
hCD =" =5=1

6 | 36 [degrees] | Each interior angle will be 3(1T80) = 108 degrees. Since the diagonal makes an isosceles

180—-108

triangle, the base angles are
108 — 2(36) = 36 degrees.

= 36 degrees. The angle between the diagonals is then

[any order]

7 3x + 2y To be parallel, the coefficients of x and y remain the same, 3x + 2y not fitit to (1,1) by
=5or substituting those values for x and y.
3 5 3x +2y =5
Y="2%%5 | One can change it to slope-intercept form but not necessary.
8 |1/4 28 +28 +28 4+ 28 428 210 1 1
g4 (23)% 2127 22 4
9 |37 [crayons] | A full box of crayons is 8(20) + 50 = 210 cents. If I buy four of them, it costs $8.40 leaving
$1.60. Another box costs 0.50 leaving $1.10 for crayons and I can but 5 more. Total crayons
is 4(8)+5=37.
10 | 60 [ways] Leaving out the 2 R’s for the ends, there are 5 letters that we can permute and 2 of them are
I's. The total is then: ; = % = 60.
11 | 100 [sq. cm] Since C = 2nr,r = Y a= (E)Z T = ﬂsq cm.
T VI s A
12 | 4 [cm] If we draw all the diagonals, they form 6 equilateral triangles with side length 2. The longest
diagonal is simply two of those sides and measures 4 cm.
13 | [x=]0,-5,2 Take the 10x over to the other side.

x(x+5)(x—2)=0, x ={0,-5,2}
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14 | 70 [sq in] The diagonals are perpendicular to each other and the area of a quadrilateral with this
property is one-half the product of the diagonals. A = %(14)(10) = 70 sq in.

15 | 800 Factor as the difference between two squares. 542 — 462 = (54 — 46)(54 + 46) = 8(100) =
800.

13 4+234...4n3 = (%)
The average is:
10(11))?
2 _ 552 3025 302.5
10 10 10 "%

17 | 25 The product of the two missing numbers will just be 5 = 25

18 5+ 5i (1+20)(3—-i)=@B—i+6i—2i%)=5+5i;sincei? = —1.

19 | 23 Two cases: k —7 < 12;k <19 AND k —7 > —12;k > —5. So all the integers from -4 to 8, 23
in all. OR, one can read this as the distance from k to 7 is less than 12. There will be 11 on
each side of 7 and of course 7 itself for a total of 2(11)+1=23.

20 |8 There are 2 equilateral and thus isosceles triangles and 6 more that use three consecutive
vertices for a total of 8.

21 |3 This is a geometric series with first term, 2, and common ratio, 1/3,

a 2 2
1-3 3

22 64 — 16m. The side length of a square is 4(2)=8 so the area of the square is 64. Each circle has area
nr? = 41 and there are 4 of them. The shaded area is then: 64 — 16m.

23 | [a=]5/4 All you have to do is look at the (1,2) element of the sum. 4a + 3 = 8,a = ;.

24 | 26 Solve using two cases: 4 — 2x > 0 and 4 — 2x < 0. Solutions are -1 and 5. So sum of squares
is1+25=26

25 | 1007 Using Log Rules, the sum of logs is the log of the product. After canceling, the right hand side
is just: log ﬁ. The equation simplifies to % = 202?’ and the result follows.

26 | (8,-6) Reflecting (0,4) about the line y = —x gives the point (-4, 0). Reflecting that about the line
x = 2 gives the point (8,0). Finally, reflecting about y = —3 leads to D=(8, -6).
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27 | $113 Gary gives away $20 more than he got so he started with the average $93 plus $20 equals
$113.
28 |18 First subtract the first row from the third, which does not change the determinant and
expand about the first column.
2 =2 1
_-3 —1j_ _
0 3 —1—23 2 =2(9) =18
0 3 2
29 V17 The first equation can be rewritten: x = 4(2%) — 2. Solve the second equation for 2¢ and plug
into the first to get x = 4y — 6 so it is a straight line. When t=0, the pointis (2,2) and when
t=1 the pointis (6,3). Use the distance formula to get a length of v17.
30 |1/3 The volume of the cone is: V = énrzh = 18m. The surface area of the cylinder is: SA =
2nr? 4+ 2nrh = 547, The ratio is then 1:3 or 1/3.
31 |50 An icosahedron is made up of 20 equilateral triangle faces. Each triangle has 3 sides but are
shared with another triangle. Total =20 + @ = 50.
32 375m The area of the outside circle is: A = 1202 = 4007. If we slide the left shaded region, we
4 almost fill a quarter of the large circle except for one quarter of the smallest circle. The
shaded region is then:
_ 400 257 375w
4 4 4
33 3v5 Complete the square:
x?—6x+y*+10y =11
x2—6x+9+y2+10y+25=114+9+25=45
r =45 =35
= 1 2
34 |x=1 Once factored: y = % So there is a vertical asymptote at x=1 and a “hole” at x=-1.
35 T If we multiply both sides of the equation by r, we get: 2 = rsin 8 + r cos 6. Now substituting
2 rectangular coordinates: x> + y? = x + y. Once the squares are completed.
1 1 1
2 _ 4 v2 i
X X+ 1 +y y+ 1-72
r2=-and A==
2 2
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9/11

Answer

Solution

36

46
3

The triangle has vertices: (0,0), (x, 4-x) and (4-X, x). Equating the distance apart leads to the
solution. OR Realize by symmetry that the altitude to the line x+y=4 must meet at (2,2) giving

a height of 2v/2. The side length is then:

2 46
Zﬁﬁ_T

37

99

N can be written as 111...10 - 99, where the first number is a string of 99 ones followed by a
zero. This then evaluates to 111...1011, a string of 97 ones followed by 011. The sum of the
digitsis97*1+0+ 1+ 1 =99,

38

24

The number is divisible by 4 since it ends in 40 and has remainder 6 when divided by 9 since
the sum of the digits is 114. The only number from 0 to 35 that works is 24.

39

25

Letu = x? + x — 2. The equation becomes u = 2vu + 15, which has solutionu =10 (u=-6
is not a solution). This means that x = 3 or -4.

40

64

The product of the base and height needs to be 240. The hypotenuse of the right triangle
created by half the base and the height needs to be an integer. Half the base, the height and
one of the other sides form a Pythagorean triple. This only works when the base is 30 or 16,
with respective heights of 8 and 15.
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9 11 | Answer Solution
1 1 |C 4
3* — 51 + 10-3 =81—-120+ 1000 =961
2 2 C Powersof3endin 3,9,7, 1, ... so we need to find the remainder dividing 447 by 4 = 3 and
take the 3™ in the list. 7
3 3 |D This is 3-4-5 right triangle. The tangent is the opposite over the adjacent side = 4/3.
4 4 | C X =3*" =811y =833 =512 Z = 121! Now compare bases to see Y>Z>X
5 50 |D The number of 5 element subsets from the 9 possible elements is 9 choose 5.
9\ _ 9t _9B)(7)(6)
(5) 5141 (0)(3)(2) (D)
6 6 |B In base 10, the smallest 5-digit base 3 number is 81 and the largest is 342. The smallest 3-
digit base 5 number is 25 and the largest is 124. The numbers from 81 to 124 inclusive work
for a total of 44.
7 50 | E(60) Since 75=5*5*3, at a minimum we need a 5 and a 9 to make perfect cubes. So m=45 and n =
15. m+n=60.
8 8 |B The productis i to the powerof 1 +2+ 3 + -+ 2014 = w = (1007)(2015). In
modulo 4, this is equivalent to (3)(3) = 9 = 1. So the expression is equal to i = i.
9 9 |A If one term of the sequence is g, the next will be % In the limit, these will be arbitrarily
close, so equate them to solve for x/y.
x x+2y by = gy 4 202
y x+y’ X2 Xy =Xy T2y
x? X
—=2 == V2
y y
10 10 | B All we need to look at is the highest degree term of the numerator and denominator.
Bx2+1)2x+4) 6x3+-- 6 3
= - — = —
8x3 +6x2+1 8x3+.- 8 4
50 4 | C The remainder theorem states that the remainder when P(x) is divided by x — a is P(a). The
remainder is then (=2)* = 7(=2)3 + 4(-2)?+ 11 =16 — (-56) + 16 + 11 = 99
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50 7 |C Equation simplifies to 2 cos?(3a) = 3/2, or cos(3a) = +v3/2. On the interval, the sum of the
solutionsis (1 +5+ 7+ 11 + 13 + 17)n/18 = 3m. Alternatively, we can leave it in terms of
sine.
50 10 | C One way would be to convert to complex numbers and multiply.

(2+2i)(§+%i>=(\/§—1)+(\/§+1)i

And the sum of the coordinates is: 2v3
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1 1 1 The product is:
2014 1\ 72\ /3 2013 _ 1
(2) (3) (4) (2014) 2014

after canceling.

2 20 | 78,624,000 The number of plates is:
26(25)(24)(10)(9)(8)(7) = 78,624,000
3 3 r =] E
4
Form the right triangle as above then:
R
R+ (R—7)2=(R+71)? orr =
4 4 -1, 1, 4 (any From the Rational Root theorem, the possible rational roots are: +1, +2, +4. Use synthetic
order) division to factor as: (x — 1)(x + 1)(x — 4) with roots,—1, 1, and 4.

5 5 |31 Slope of line is -1/4. Solution with smallest x-coordinate is (4,31). Therefore, more solutions

can be obtained by subtracting 1 from the y-coordinate and adding 4 to the x-coordinate.

This leads to y-coordinate values of 31, 30, ... 1. So there are 31 lattice points.

180(n-2 360
6 20190 Solve the equationM = 24 + 38 (T)
7 7 -1+ 2i To get rid of the imaginary part in the denominator we multiply by the complex conjugate.
(1+D)*@—-i)2+2i _@DB-D@2+2) (2B +4i) 142
2-2i  2+2i 8 — 8§ - l

8 8 |420 The only possible products achieved by more than 1 pair of numbers are 12 and 6. If it were

the latter, the sum of the two numbers used to obtain 6 are both odd, so Stacey would be able

to tell which numbers Richard chose. So the answeris 7! / 12 = 420.
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9 9 |600 One can show that x(x + 1)(x + 2)(x + 3) + 1 = (x? + 3x + 1)? Plug in x=23 to get the
desired result. Actually, for this problem, it can be reasoned to be very close to
(24)(25)=600.
10 20 —24 n2+n-—8
L
Therefore n + 4 mustbe +1,+2,+4 and n = —8,—-6,—5, —3, —2, 0 which sum to
—24.
20 2 .5 Use properties of logs and the fact that it is 1-1.
b=l3 logs(3y + 1) — logs (y — 1) = logs(9)
3y+1
y_1=9, 3y+1=9y -9, 6y = 10, y==
20 6 2 in(20) = i?
m 2w 4m 5m
20 = 5,?,?,?,smce 20 < 21
Dividing by 2 and adding gives 2.
20 | 10 —196 a, =N,a, =n?—a,_q,a,, = 14
a, =1—N, a,=4—(1—-N)=3+N, a;=9—B+N)=6—-N
a,=16—-(6—n) =10+ N,
as =25—(10+N)=15-N
(20)(21)
14=a20=T+N=210+N, N = -196
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9 11 | Answer Solution
1 9 |16 The prime factors of 60 are 2, 3 and 5. Half of the numbers have no factor of 2 and two-thirds
of those have no factor of 3. Finally, four fifths of the ones remaining have no factor of 5.
1\ /2\ /4
00 (3)(5)(5) = 16
2 2 |13 The sum of the zeros is (-3 / -1) = 3 and the sum of the zeros taken two ata timeis (2 /-1) = -
2. If the zeros are a, b, ¢, and d.
(a+b+c+d)?=a?+b?>+c?>+d?*+2(ab+ ac +ad + bc + bd + cd)
32=a%?+b%2+c?2+d?*+2(-2)
giving an answer of 13.
3 9 |13 If the roots are A and B and A<B, then A+B=p and AB = q. Since q is prime, A=1. Thus, B is
prime. Overall, p and q are consecutive primes, making the only candidates 2 and 3. 9 + 4 =
13.
4 9 -2 Straightforward manipulation of the arithmetic sequence formulae yield
a+ (a+99d)
100 = 100a + 4950d = 100
(a+100d) + (a + 199d)
> 100 = 100a + 14950d = 200
10000d = 100
1
d= mandloglod = -2 |
5 5 |2 Repeated applications of log rules shows that N = 20145°™¢thing hence N is an even number.
The smallest positive prime factor of N is thus 2.
9 1 84 . 1 15 + tan-1 4
a5 sin (cos 77 Ttan 3)
— —115 t_14+'t_14 < -1 )
= sin (cos 17) cos(tan 3) sin (tan 3) cos | cos™" -
83 N 415 84
175 517 85
9 4 [F(x) =] X — 2 | Use the given equation, then replace x by 1-x. f(x) — 2f(1 — x) = x and
fx) = 3 f(1—x)—2f(x) =1 —x.Now solve for f(x).
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9 11 | Answer Solution
1 1 |1/6 There are six possibilities, 1+6, 2+5, ...6+1. The probability is 6/36 = 1/6.
2 2 1225 By hand: 13 + 23 + 33 + 43 + 53 = 225. Or use the formula, (@)2 = 152 = 225.
3 | 50 |17/72 1. 1_8+9_17
8 9 72 72
4 4 |15 Vertical angles are equal.
7x +17 =8x+ 2, x = 15.
5 50 | 501 Put everything in powers of 10.
1000300 10900
— — 10500
100200 10400
A one followed by 500 zeros is 501 digits.
6 6 | False False, in fact, unless one of them is impossible, they can’t be independent as knowledge that A
occurs, means B cannot occur.
7 7 | 210 Multiply the number of ways of choosing the mean times the number of ways of choosing the
women.
(g) (;) — 10(21) = 210
8 8 |96 The perimeter is clearly 36. If the altitude is dropped to the base of 10, it forms two 5-12-13
triangles and the area is 5(12)=60 and the sum is 96.
9 50 |6 In this case, the easiest solution is 6! = 720 which has remainder of 6. It is also a special case
of Fermat’s Little Thrm.
10 10 | 36 Number the candies from 1 to 10. Pick two of the spaces between the numbers and it forms a
division of the candy. There are 9 choose 2 ways of picking the spaces which equals 36.
50 3 | 0.9 or zero log(y?x) = 2log(y) + log(x)
point nine =2(-0.2)+13=0.9
50 5 -i or negativei | The powers of i are i, —1, —i, 1.
PSP i =i i i =i
50 9 |4/15 f(x) = 4x — 15x? = x(4 — 15x) has zeros at x = 0,% so it’s maximum is at x=2/15.
2 2 4
f<15) AT

Page 12 of 22 October 1, 2014 1:33 PM




\ Solutions Math is Cool HS Championships 2014 - 2015

Page 13 of 22 October 1, 2014 1:33 PM



\ Solutions

Math is Cool HS Championships 2014 - 2015

College Bowl Round 2

9 11 | Answer Solution

1 1 19 There are 11 numbers but 23 and 29 are prime leaving 9 composite numbers.

2 2 | 3204 Can just multiply it out or note that the percentages multiply to .9%=1%-.1%. The answer is
then 3560-356=3204.

3 50 |28 The side length with then be 7 and the perimeter is 4(7)=28.

4 4 19/25 R S 3\2 9
The volume is V = 37T h. If the volumes are the same, h has to be (E) = of the other.

5 50 |40 [un3] The volume is V = ntr2h so if the radius doubles the volume goes up by 22 = 4 making the
new volume 40.

6 6 |53 Clearly 2014 is divisible by 2 giving 1007. It takes some trial and error to get a factor of 19.
1001=7*11*13 so one can rule them out. 1007/19 = 53, a prime number.

7 7 |11 Classic Formula: 7*3 -7 - 3 = 11. Once you show you can get 12=4(3), 13=7+2(3) and
14=2(7), all the rest can be made by just adding more 3 cent stamps.

8 8 |8 One can divide it out but it should be commonly known as 0.428571428571... so the 9t digit
is 8.

9 50 | 33333 Each place has 24 1’s, 2’s, etc. for a total of 24(15) dividing by 120 = 3. The answer is then
33333.

10 10 | 141/1225 There are 50 choose 3 ways of picking 3 cards. Of the two remaining queens 1 must be
chosen and of the other 48 cards, choose 2.

2\ (48
(1) ( 2 ) _2.48(47) 6 _ 141
(50) 1 2 50(49)(48) 1225
3
50 3 |m/5 The period of tangent is 7 so the period of tan(5x — 1) is%
50 5 |2916/m [un?] | The total circumference will be 6(18)=108 and the radius will be 54 /7. The area will be:
54\ 2916
s
s i

50 9 |28 Eric doesn’t have to choose at least one of each. One way to solve it is to add 3 flowers to the
collection bringing it to 9 and demand at least one of each (then take one of each away). This
happens in 8 choose 2 ways or 28.
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9 11 | Answer Solution
1 1 |10 Three consecutive integers form an arithmetic sequence whose middle number is equal to
the arithmetic mean. Thus,y =729 / 3 = 243. The largest one is then 244 and the sum of the
digits is 2+4+4=10.
2 2 | 105 The slope is 3.5 so if x changes by 30, f changes by 3.5(30) = 105.
3 50 |50 (x+20)+x+ (210 - 3x) = 180
230 —x = 180; x =50.
4 4 |$12.00 If each dimension is doubled, the volume will increase by 2(2)(2)=8. 8(1.50) = $12.00
5 | 50 |1/2 Find x such that f(x)=8. 6x +5=8; x =—.
6 6 |37 The correct total is:
52(53)
= 1378.
1378 - 1341 = 37.
7 7 | (18,0) or The x-coordinate of the vertex is halfway between the two zeros. V(8,2),
eighteen Z(-2,0), the other zero will be at (18,0).
comma Zero
8 8 | [$]3000 One can set up two equations and two unknowns. OR, if all invested at 8%, you’d get $960, all
at 9% $1080. You made $1050, 34 of the way from 960 to 1080. One-fourth of the money,
$3000 should be at 8%.
9 50 | 192 [units The diagonal of the rectangle will be 20. The dimensions are 12x16, using the Pythagorean
squared] triple 12-16-20. The area is 192.
10 10 |3 x3 —13x + 12
=x—-1Dx+4)(x—3)
The largest root will be 3.
50 3 |84 Use Heron’s Formula
13+ 14+ 15
S=—— = 21
A=,/21(8)(7)(6) = 21(4) = 84
50 5 | No solutions Cosine is the x-coordinate and is non-negative in the 4t quadrant.
50 9 |250 Two-thirds of the numbers are not divisible by 3 (and thus 9 or 12) and three-fourths are not
divisible by 4 (and thus 8). 500 (2) (%) = 250.
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9 11 | Answer Solution
1 1 |2/13 o B3-11_ 2
~20—-7 13
2 2 |7/8 The probability is one minus the probability of all tails.
1 7
1—=-=-
8 8
3 50 |12 Each quadrant has one point on the axis, ie (5,0) and two points (3,4) and (4,3). The total
number of points is 4(3)=12 points.
4 4 | 512 The ratio of the 6th and 3rd terms is 7673 = é, sor =1 and the first term is 64(2)(2) = 256.
The sum is:
256 .
—= 12.
1-3
5 50 |0,1,and 8 Consider the integers of the form: 3k, 3k+1, and 3k+2. When cubed, (3k)?3 is divisible by 9.
Bk + 1)3 = 27k3® + 27k? 4+ 9k + 1 which has remainder 1 and
Bk +2)3 =27k® + 54k* + 18k + 8
with remainder 8.
6 6 |0.08 The tax is $0.98.
98 2 0.08
1225 25
7 7 | 72/425 There are 13 ranks to choose from and one choosing 2 of the 4 cards from that rank. The
other card comes from the remaining 48 cards.
13\ (4 (48
()G()_Beuse 26 _ 7
(52) 52(51)(50) 17(25) 425
3
8 8 —-196 x% + kx + 49
k needs to be plus or minus 14 with a product of -196.
9 50 | 1035 6+ 15+ 24+ .-+ 132
There are a total of% + 1 = 15 numbers with an average of 51132 _ 69. The total is then
15(69)=1035
10 10 | 377 [base 8] The largest 4-digit base 4 number will be 4* — 1 = 255 = 3(64) + 7(8) + 7 or 377 base 8.
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50 3 |2 log,(4) +log,(9) =loge(36) =2
50 5 1 Half-angle formula
4 V2
T 1 -2
oy =) (7F) 1
8 2 " 2 2 4
A+B=-
* 4
50 9 |2 y=x3-3x*+4
= (x+ 1) (x —2)?
The graph crosses at -1 and touches at 2 for a 2 times total.
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9 11 | Answer Solution
1 1 | 1470 Just multiply: 10(21)(7)=1470.
2 2 | 144 1,1,2,3,5,8,13, 21, 34,55, 89, 144.
3 50 |[$]19.62 184+ 18(.09) =18+ 1.62 = $19.62
4 4 15129 We just need to square 123 to get 15129.
5 50 |30 Since they are evenly spaced, the sum of 5t and 11t elements will be the same as the sum of
the 7t and 9t . 10+20=30.
6 6 |25pi 6-8-10 is a Pythagorean triple which means that it is a right triangle and 10 is the diameter
with area 25m.
7 7 9 2592 = 2534 Exponent of 2 can be 0, 2, or 4. Exponent of 3 can also be 0, 2, 0or 4. S0 3*3=9
possibilities.
8 8 \/§/ Let the side length be 1, the perimeter is 6 and the area of the hexagon (6 equilateral
4 triangles) equals 6 (?) and the ratio is ?.
9 50 | 1+i 2 1+i_2(1+i)_1+
1—i1+i_ 2 "
10 10 y =3x — 2 | The center is equidistant to these two points meaning it will be on the perpendicular bisector
of the line segment between the two points. The slope between the points is: % =-1/3
and the midpoint is (#,3:—5) = (2,4). The line has slope 3 and equation: y = 3x — 2.
50 3 |2pi/3 <Z_n) _ 1
cos{ =) = —3
1 3
>0 > |3/2 (sin(15) + cos(15))? = sin?(15) + cos?(15) + 2sin(15) cos(15) = 1 +sin(30) = 1 + 555
50 9 |2 When written in the form:
y —k =4p(x —h)?
p is the distance between the focus and vertex (and the vertex and directrix). Since we have
8x2, p=2.
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College Bowl Round 6
9 11 | Answer Solution
1 1 |90 [degrees] The angles in a pentagon add to 3(180) = 540. Subtracting the known angles leaves 180

divided by two equals 90 degrees.

2 2 | 220 One can just list them and add but the formula is:
nn+1)(n+2) 10(11)(12)
G = c = 220
3 50 |3 800 = 232 52 so the only odd factors are 1, 5, and 25; all the rest have at least one factor of 2.
4 4 | 2209 [sqcm] | Divide by 4 to get side length and then square it.
188y?
<T) = 472 = 2209
5 50 | 1015 14)(15)(29
12 422 4 - 4 142 CLICOICE) )(6)( ) 1015
6 6 |[c=]1/3 For one root, the discriminant must be 0.
1
22—-43)(c) =0;c = 3
7 7 | (3,—-3)or3 Use a weighted average of the points.
comma 1 2 1 2
negative 3. 3 D+ 3 (4), 3 D+ 3 (-5 )=@3,-3)
8 8 -8 2x — 5
3=——;
x+1
3x+3=2x—5x=-8
9 50 | 6m [sq un] Divide by 36.
X'Z 2
7 T 4 7 =1
(Vig) (v2)
The area of this ellipse is then V18 V2w = V36w = 61
10 10 |3/13 Consider the first round. Trung wins with probabilityg = 3. Berta can only win if Trung
does not and she flips a head, probability = Z G) = %. Each round is the same, so Berta’s
odds are 3:10 giving probability 3/13.
50 3 |10 Each term will look like: x®y?z¢ where a + b + ¢ = 3 so it is just like the flower distribution

problem. The number of ways this can be done is 5 choose 2 = 10.
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9 11 | Answer Solution

50 5 |16 First square it, then raise that to the 4 power. (1 + )8 = (1 + )?)* = 2)* =16

50 9 | m [sq units] Multiply by r and change to rectangular coord. Complete the square and the graph is a circle
of radius 1. Area =m.
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9 11 | Answer Solution
1 1 50 The sum looks like:
—-1+2—-34+4—--4100
Pairing these, itis a sum of 50 1's = 50.
2 2 8 +4vV13 Use the distance formula to get the distance from (0,0) to (4,6) equals V42 + 62 = V52 =
8 plus 4 root 2+/13. The base is 8 and the other side is the same as the first. Perimeter = 8 + 4113
13. [units]
11/18 The number 34 in base 6 = 22 in base 10 with a denominator of 6% = 36. g = %.
4 4 68 With 8 kids there are a total of
(i) = 4?—;' = 70 committees of size 4. There two committees (all girls and all boys) have to be
eliminated for a total of 68.
5 5 8 (m)?’ =23=-28
6 6 |9.2 92 = 81, 9.52 = 90.25 50 9.2 is a good guess. Checking it verifies it.
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