
6. Ziven draws two rectangles on a sheet of paper. Tejah would like to draw
one line that simultaneously divides each rectangle into two pieces with
the same area. Under what conditions can Tejah accomplish this task?

(A) if and only if the rectangles are congruent

(B) if and only if the rectangles are similar

(C) if and only if the rectangles are disjoint

(D) if and only if the sides of the rectangles are parallel

(E) always

7. Assume that y = ax2 + bx+ a. What does a equal?

(A)
y − x2 − bx

2
(B)

bx− y
x2

(C)
y − bx
x2

(D)
y

x2 + bx
(E)

y − bx
x2 + 1
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8. At the theater children get in for half price. Five adults and four children
tickets pay $24.50 for their tickets. How much would 8 adults and 6
children pay?

(A) $38.50 (B) $39.50 (C) $40.50 (D) $41.50 (E) $42.50

9. Alfred bought fewer than 100 daffodil bulbs for one dollar each. The clerk
mistakenly reversed the digits of the number of bulbs Alfred wanted and
charged him $2.16 more in sales tax than Alfred should have paid. If the
sales tax is 6%, which of the following answers could be the number of
daffodil bulbs that Alfred bought?

(A) 14 (B) 37 (C) 47 (D) 73 (E) 95

10. Which of the following triples cannot be the sides of an acute triangle?

(A) 2, 2, 3 (B) 3, 3, 4 (C) 2, 5, 5 (D) 4, 5, 6 (E) 4, 4, 5

11. From a deck of twenty cards that contains two each of the numbers
1, . . . , 10, Aron draws cards marked 3, 4, 7, 10. Brenda draws cards marked
1, 3, 6, 8. Aron draws a fifth card, then Brenda draws a fifth card. Having
a run of three successful numbers is a successful hand, and both Aron
and Brenda can have a successful hand. What is the probability of both
having a successful hand?

(A)
1

22
(B)

2

33
(C)

5

66
(D)

1

11
(E)

7

66
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14. The diagram shows 17 toothpicks forming a 2-square by 3-square rect-
angle. How many toothpicks would be needed to form a 9-square by
10-square rectangle?



18. If a positive integer factor of 174,636,000 is chosen at random, what is the
probability that it is odd?

(A) 0 (B)
1

6000
(C)

1

6
(D)

1

3
(E)

1

2





2015 Interstellar High School Solutions 2

6. Answer (E): Any line through the center of a rectangle (the point at
which its diagonals intersect) will divide the rectangle into two congruent
pieces, because a 180◦ rotation about this point will transform one piece
into the the other. Therefore Tejah can always accomplish her task by
drawing a line containing the centers of both rectangles.

7. Answer (E): The equation can be solved for a by subtracting bx from
both sides, factoring the right-hand side as a(x2 + 1), and dividing both
sides by x2 + 1, to obtain y−bx

x2+1 .

8. Answer (A): Let C be the cost a full price ticket. Then 5C + 4 · C2 =
$24.50, so C = $3.50. The cost for 8 adult and 6 children’s tickets is
8 · $3.50 + 6 · $3.502 = $38.50.

9. Answer (B): Since the sales tax is too large the reversed number is
larger than the correct one. Let the correct number be 10a + b, where
b > a.

$0.06[(10b+ a)− (10a+ b)] = $2.16

10b+ a− 10a− b = 36

9b− 9a = 36

b− a = 4

Only one answer choice B meets the requirements.

10. Answer (A): The Law of Cosines in the form cosA = b2+c2−a2
2bc shows

that if b2 + c2 > a2 then cosA will be positive and A will be less than 90◦.
For choice A (2, 2, 3), cosA will be negative since 22 + 22 < 32.

11. Answer (C): Aron needs to pick a 2 or a 5. If Aron picks a 2, probability
2
12 , then Brenda needs to pick a 2, probability 1

11 , or a 7, probability 1
11 .

If Aron picks a 5, then Brenda needs to pick a 2, probability 2
11 , or a 7,

probability 1
11 . Overall the probability is

2

12

(
1

11
+

1

11

)
+

2

12

(
2

11
+

1

11

)
=

5

66
.



14. Answer: 199. The 9 × 10 rectangle is made up from 15 2 × 3 rectan-gles. 
15 · 17 over-counts the shared edges. There are 4 shared edges of 9 
toothpicks and 2 shared edges of 10 toothpicks. 15 · 17−9 · 4−10 · 2 = 199. 
There are also other ways to count the edges, for example, In the 2 × 3 
rectangle there are 4 columns of 2 and 3 rows of 3. In the 9times10 rectan-
gle there are 11 columns of 9 and 10 rows of 10 making 11 ·9+10 ·10 = 199 
toothpicks. 
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18. Answer (C): 174,636,000 = (25)(34)(53)(72)(111). A factor of this
number has the form (2a)k, where a = 0, 1, 2, 3, 4, or 5 and k is odd.
The factor is odd if and only if a = 0, which has a probability of 1

6 .
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