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1.2 ploblems

1. The measure of an angle is 3 times the measure
of its complement. Find the measure of the angle

in degrees.

2. Notice that the product of the digits of 124 is
8. For many other three-digit positive integers

is the product of the digits equal to 87

3. Steven takes his favorite number and adds 7,
multiplies the resulting number by 6, squares

the resulting number, and divides by 9. The
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final result of these operations is 16. Given that
Steven’s favorite number is not 5, what is his

favorite number?

. Given that a, b, and c are all positive, and that

ab =21, ac =18, and bc = 42, find a + b + c.

4”; . find the value of 3y' — 3(22)° + 3.

. Given the sequence 2,4, 6,10, 16, 26, .. ., find the

12th term.

Bill will be z years old in the year 22. If Bill was
born between 1900 and 2000, in what year was
he born?

. Five fair coins are tossed. What is the probabil-

ity that exactly two heads and three tails turn

up? Express your answer as a decimal.

. Bob is throwing turtles at a dartboard with two

regions. If he hits the smaller region, he gets
15 points; if he hits the larger region, he gets
What is the largest score that Bob

cannot get?

7 points.

A tennis tournament starts out with 140 play-
ers. Each game is played between two players;
at the end of the game, the winner advances and
the loser is knocked out. There are no ties. If
the tournament has a minimum number of byes,
how many games must be played to determine a

single winner?



11.

12.

13.

14.

15.

How many positive integers less than or equal to
1000 are multiples of 2 or 37

Find 22 4 2 + 22 if

T+y+z=3
2c —y+2=5
3r+2y—2z=16

1 1
If £ + = = 8, find the value of z* + -
T T

If the prime factorization of positive integer NV
is 24-3%. 112! then how many positive integer

factors does N have?

2 2 3
If 21627 —4x+7 — 1o 2041 what is 27

1.3 PloblemsO O QO0O

1.

The measure of an angle is 3 times the measure
of its complement. Find the measure of the angle

in degrees.

gd:

oooobo0 0000000 y0O000O0, 24+
y=90. 0000000030000 z=3y.
0b000 3y+y=90,4y =900 y=1225. 00O
O0,x=3y=3-225=67.5.

. Notice that the product of the digits of 124 is

8. For many other three-digit positive integers

is the product of the digits equal to 87

ooe:

doodooooooooood

1-1.8=800 (1,1,8):118,181,811,1-2:4 = 80
O (1,2,4): 124,142,214,241,412,421,2-2-2 =8
00 (2,2,2) : 222

o000 1wb0o0b124000 90000

. Steven takes his favorite number and subtracts

7, multiplies the resulting number by 6, squares
the resulting number, and divides by 9. The

final result of these operations is 16. Given that

Steven’s favorite number is not 5, what is his

favorite number?

gd:

StevenDD2DDDD x0000.

{6(x —7)}% = 144

6(x —7)=+£12
r—T7T=2o0rx—7=-2
r=9orz=5 00000000 z=29.

. Given that a, b, and c are all positive, and that

ab =21, ac =18, and bc = 42, find a + b + c.

go:

¢ f(ac) 18 6
b =210 =800, - = +—=— = .
“ ac b (ab) 21 7

6

g:?D be=42000000,=36,000
c=26.c¢c>000 ¢=6. 0000000, a=3.
b=7¢c=6000 a+b+c=3+7+6=16.

i Y

I — = = find the value of 3y* — 3(z2)? + 3.

4y 2’

2 _ Y 0p0o0 42000 22 = ¢
4y 4z

000 3y* —3(z2)2+3
= 3y*—3(y?)?+3 = 3y*—3y*+3 = \mathbf{3}.

. Given the sequence 2,4, 6,10, 16,26, .. ., find the

12th term.

o0:

24+4=6,4+6=1000000000000O0
ooooog, 00000 16426 = 42,80
oobOd 26442=68, 900000 42468 =
110, 1000000 684110=178, 1100000
110+178 =288, 1200000 178+288 = 466.

. Bill will be z years old in the year 22. If Bill was

born between 1900 and 2000, in what year was
he born?
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ooe:

BillO 2?00 000000,22—2000000
0.1900 < 2?2—2<200000 000000 =0
O00002=44000,22—2=1892, z =450
00,22—2 =1980,x =46000 , 22—z = 2070.
BilOODOOODOO 19000 OO 20000000
U0,z=450000000000 1980.

Five fair coins are tossed. What is the probabil-
ity that exactly two heads and three tails turn

up? Express your answer as a decimal.

Oo0:
000 coin00002°=320000. 00O
DDDIEDDDDDDDDDDDDDDDDDD
00 — =0.3125.

32

. Bob is throwing turtles at a dartboard with two

regions. If he hits the smaller region, he gets
15 points; if he hits the larger region, he gets
What is the largest score that Bob

cannot get?

7 points.

gd:

Bob OOOODOODOODOOODOO: 7,14, 15, 21,
22, 28, 29, 30, 35, 36, 37, 42, 43, 44, 45, 49, 50,
51, 52, 56, 57, 58, 59, 60, 63, 64, 65, 66, 67, 70,
71, 72, 73, 74, 75, 77, 78, 79, 80, 81, 82, 84, 85,
86, 87, 88, 89, 90- - -
4000000000000 bOOOoOooooo
0o 83.

A tennis tournament starts out with 140 play-
ers. Each game is played between two players;
at the end of the game, the winner advances and
the loser is knocked out. There are no ties. If
the tournament has a minimum number of byes,
how many games must be played to determine a

single winner?

O0e:
1400000000000000 139000000
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12.

13.

gbooboobooobooboob13900oogd
gooo.

How many positive integers less than or equal to
1000 are multiples of 2 or 37

od:

ooDoog 2,4,...10000 500 0. OOOOO
3,6,...9990 3330. 00000 OOOOOOO
006,12,18,...9960 16600 0000OO0OOO
oooono 500+ 333 —166 =6670

Find 22 + y? + 22 if
r+y+z2=3
2e—y+2=5

3z +2y—2=16

oo:

100 2000 3z+4+22=38
20 x24+3000 7z 4+ z = 26.

14z 4+ 22 = 52
3r+22=8

o000 llz=4400 z=4. y=10 z = -2.
00O
22 +y?+22 =42 +124(-2)2 =16+ 1+4 = 21.

1 1
If x + — = 8, find the value ofﬂzi‘l—l—f4
T x
DI]:1
r+-—=80000000
x

1 1\2
x2+2-x-%—<> = 64
X X
) 1
X
1
X
0o0000O0ooooon
2\2 2 1 1 ?
) +2-2° 5+ | = = 3844
2 2
4 1
a2+ = 3844
X
= = 3842



14. If the prime factorization of positive integer N

15.

is 2439 . 112! then how many positive integer
factors does N have?

gd:
a*-bt-cm.dr--.00000000000000
oood k+H)I+D(m+D(n+1)---.
ooo2*-3°.112'ooooooa
4+1)O9+1)(121+1)=5-10-122=6100 O .

22—dp 2 i
If 2162" —4a+7 — 1o +20+1 what is x?

go:
9l62® —dz+7  _ (24)x2+2m+1
2161274m+7 _ 24(z2+2w+1)
9162°—da+7  _  gda?48z+4
1622 —4dx +7 = 4z’ +8zx+4
122 —1224+3 = 0
42> —dz+1 = 0
(2z—-1)?% = 0
L1
2

1.4 New Ploblems O 00O

Group the numbers as follows:

7) 14,151 21,22 | 28, 29, 30 | 35, 36,37| 42, 43, 44,
45 1 49, 50,51, 52 | 56, 57, 58, 59, 60 | 63, 64, 65,
66, 67 | 70, 71, 72,73, 74,75 | 77, 78, 79, 80,81,82]
84,85,86,87,88,89,90|91,92,93,94,95,96,97
98,99,100,101,102,103,104, 105|
106,107,108,109,110,111,112,113|
114,115,116,117,118,119,120,121,122|
123,124,125,126,127,128,129,130,131] - - - .

Notice that there is one number in the first
group, two numbers in the second and the third
group,three numbers in the 4th and 5th group,

etc.

(1)Find the first number in the 21th group.

(2)What is the sum of the numbers in the 21th
group?

(3)What the group and what the term is 243 ?

gd:

(H)O2nO,02n4+10 (n£6)000000O0
0000 4n,14n+70000n 2 70000
O02n0000000M8,114,132,152--- 00
goooo 16,18,20---0 OO

m—1
b =98+ > (2k+14) = m*+13m+84(m = 2)
k=1
000m=100000000000n=n—6.

O2n+100000000106,123,142,163 - - -
good

00000 17,19,21--- 00
-1

=106+ (2k+15) =12 + 141+ 91(I 2 2)
k=1
000(=10000000000010=n-6.

020002n+1=2100n=10,1=400
cy =42 +1404+91 = 163

(2)000n+100000 1630000 22,00

100
o 22(2:163+21)

= 1848
2

(3)l=70000¢;, =7?+41407+ 91 = 238
n=1300 24300 27006000000



