» Couy
T
270

23
Py
Y

Snow College Jr. Mathematics Contest

F R Y
SR BN PR

%% "\ &
%, N &
M(zrh {)0\3“"

April 2, 2013

Junior Division: Grades 7-9

Bubble in the single best choice for each question you choose to answer.

1. When rolling two fair dice, what is the prob-

key
Form:

3. What is the area enclosed by the trian-

ability of getting a sum of 77
(A) 7
1

B) 3

There are 36 total possible out-
comes from rolling two fair dice; six of
them have a sum of 7.

1 2 3 4 5 6
112 3 4 5 6 7
213 4 5 6 7 8
314 5 6 7 8 9
415 6 7 8 9 10
506 7 8 9 10 11
67 8 9 10 11 12 m

. The supplement of an angle is 2% times the
complement of the angle. Find the measure

gle whose vertices are the points A(1,2),
B(2,5), C (5,4)? B

(A) V5
(B) 3 ; ¢

—_~
es)
~—
Ne)

If we use AC' as the base of the
triangle we get b = /20 and h = /5.
R O TENGING)

But using AB or AC as the base (and
the other as the height, since it is a
right triangle) is easier:

A= b = HVTO)(VI0)

Or by determinant the area is:

1 Y1 1 1 2 1
3 ys 1 2 5 1 -

of the angle.
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(180 — 2) =
180 — z = 225 —
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(90 —z) =
v = 3x=45
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1. Simplify (V5 + v2)(V5 — V).

(A)

(B)

(€)
(D)
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(a+b)(a—b) = a® — b2,

SO\/_2—\/§2:5—2



5. Which of the following is an equation for the

line through (3,2) which is perpendicular to
the line 3z — 4y = 77

(A) 3x—4y=1
(B) 3x+4y =17
(C) 4x—3y=6
(D) 4243y =18
(E) 4z +3y =6

The slopes of perpendicular lines
are negative reciprocals of each other.
The slope of the given line is m = 2.

Only D and E have a slope of —%, and

only D goes through (3,2). O

. If 4z is the reciprocal of 1/z* then which
could be 27

(A)

M= 00—

. When fully expanded 10000%°% has how
many digits?

9999
B) 10000
19999
39996
39997

100009999 — (104)9999 — 1039996
That’s 1 followed by 39996 zeroes. O

8.

10.

If a recipe calls for 2% c flour to make 3 dozen
cookies, how much flour is required to make
7 dozen cookies?

(A) 4gc
(B) 53¢
(€)
(D)
()

5
612C
7

746

19%C
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Use ratios:  z3— = =7 o

Sue took her collection of nickels and dimes
to deposit in the bank. She has five fewer
nickels than dimes. Her total deposit was
$27.05. How many dimes did she deposit?
(A) 177
(B)| 182
(C) 187
(D) 225
(E) 359

Let @ be the number of dimes;

then # — 5 is the number of nickels.
The value of the dimes is 0.10z and
the nickels 0.05(x — 5).

0.10z + 0.05(x — 5) = 27.05

0.15z — 0.25 = 27.05 o

A stack of firewood has 35 pieces on the bot-
tom row, 31 pieces on top of those, then 27
pieces, and so on. If there are 150 pieces of
wood total, how many rows are there?

(A) 5

(B)

6 = |{35,31,27,23,19, 15}

() 7
(D) 8
() 15

150—35—31—27—23—19—15 = 0
or 150 = 35431427423+ 19415 o



11. Powers of two are additive building blocks

of the whole numbers; that is, each whole
number can be expressed as the sum of pow-
ers of two (with all different powers) in a
unique way. For example, 10 = 2% + 2%
What is the sum of the exponents in such
an expression for 1277

(A) 11
(B) 13
(C) 15
(D) 18

21 =6+5+4+34+24+14+0

26_|_25_|_24_|_23_|_22_|_21_|_20:
127=64+324+16+84+4+24+1 0O

12. Which of the following fractions lies on the

number line between £ and %?

34

(A)

B)

©) =

D)] &

(B) &
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13. Cal, Hal, and Sal cooked beans for dinner.

14.

Cal contributed 400 grams of beans and Hal
contributed 200 grams of beans. Sal did
not have any beans, so she contributed $6.
What is the fairest way to divide the $6
between Cal and Hal? Assume the three
equally shared the dinner.

(A) Cal: 4, Hal: $2
(B) Cal: $0, Hal: $6
(C) Cal: $2, Hal: $4
(D)| Cal: $6, Hal: $0
(E) Cal: $3, Hal: $3

Each person ate 200g of beans.
Therefore, Cal should receive the en-
tire $6 since he supplied the entire
200 g of beans eaten by Sal. Hal sim-
ply ate what he brought. m

The harmonic mean m of two numbers a
and b is given by
2

(G +3)

What is the harmonic mean of 3 and 67

m =

(A) 1
(B) 3
(©) 3
(D)
(B)] 4
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15.

16.

17.

If the top and bottom segments are parallel,
what is the sum of the measures of all the
interior angles in the concave hexagon?

(A) 540°
(B)| 720°
(C) 800°
(D) 900°
(E) 1080°
The sum of the interior angles of
an n-gon is (n — 2) x 180°. Here the
sum is (6—2)x 180°. That the top and

bottom are parallel is irrelevant, as is
the concave nature of the hexagon. o

In a group of 22 students, 12 like to play
basketball, 15 like to play soccer, but two
don’t like to play either sport. How many
like to play both basketball and soccer?

M) 7 Venn Diagram
(B) 27 Basketball

(€) 3

(D) 5

(E) 9

(12—z)4+a+(15—2)4+2 =22 =
29 — =22 = =17 O

The number represented as 256 in base 10
has what base 5 representation?

128

B) 211

310

512

2011

25610 = 2-534+0-52+1-5'41.5° =
20115 o

18.

19.

20.

What is the z-coordinate of the z-intercept?

S5y = 3x — 20
(A) =20
(B) —4
(€) 2
(D) 3
(B) %
0 =3z —20 = 20 = 3x. m

Following the pattern, how many consec-
utive odd integers starting with 1 are re-
quired to sum to 1697
1+3=14
I+34+5=9
14+34547=16
I+3+54+74+9=25

(A) 11
(B)| 13
(C) 17
(D) 19
(E) 21
The sums are n? where n is the
number of integers being added. m

Ralph’s company was losing money. As a re-
sult Ralph received a 25% pay cut. By what
percentage must his new salary be raised to
bring it back to the original level?

(A) 25%
(B)| 331%
(C) 40%
(D) 50%
(E) 100%
Let = be Ralph’s old pay rate and

y his new rate. y = %
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rsor=3y O



