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. (C) % % (=72) = —36.

49 TSl T 7
MO e e 1o
The sum of the numerator and the denominatoris 7+ 12 = 19.

. (B) Factoring each number into prime factors yields
SP =Rl gl Bl =g il i = 1 il Gl = il 183 meeel LRI =k s Tl

The largest of these prime factors is 17, which is a factor of 51.

. (B) 1000 x 1993 x 0.1993 x 10 = ((1000 x 10) x 0.1993) x 1993
= (10,000 x 0.1993) x 1993
= 1993 x 1993 = (1993)%.

. (C) The unshaded area is half the total, and each of the shaded areas is one
fourth of the total. This is represented in bar graph (C).

. (B) Three cans of soup are needed for 15 children, so the remaining 2 cans
of soup will feed 2 x 3 =6 adults.

SCANEBREE 3t See—Rg (B =S8 (R E 3 TE ) g e g gl
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33433 4+33=27T4+27+27=81=9x9=3x3x3x3=3%

. (D) Since she takes one half of a pill every other day, one pill will last 4 days.
Hence 60 pills will last 60 x 4 = 240 days, or about 8 months.

. (D) Substituting the values from the table yields
(2x4)*(1%3)=3%3=4.
Query. Would evaluating the products

((2%4)*1) %3, (2x(4%1))*3, 2%((4x1))*3) and 2=x(4x*(1x*3)),

yield the same result?
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(B) The graph shows the following changes in the price of the card:

Jan : $2.50 to $2.00 drop of $0.50
Feb: $2.00 to $4.00 rise of $2.00
Mar : $4.00 to $1.50 drop of $2.50
Apr : $1.50 to $4.50 rise of $3.00
May : $4.50 to $3.00 drop of $1.50
Jun : $3.00 to $1.00 drop of $2.00

The greatest drop occurred during March.

(C) Since 81 took the test, the median (middle) score is the 41%t. The test
interval containing the 41°* score is labeled 70.

(E) The six permutations of +, — and X yield these results:
5x44+6-3=20+6—3=23
5x4—-64+3=20—-6+3=17
5+4x6-3=5+24—-3=26
5—4x6+3=5—-244+3=-16
5+4—-6x3=5+4—-18= -9
5—44+6x3=5—-4+4+18=19.

The only result listed is 19.

(D) The white portion can be partitioned into rectangles as shown.

The sum of the areas of the white rectangles is 4(2) +3(5) +8 +1 +4 = 36.

OR

Compute the area of the black letters and subtract it from 5 x 15 = 75, the
total area of the sign:

H: 2(1x5)+1x1=11.

E: 1 x5+3(2x1)=11.

Vi ik P8 e b s 0 =

P: 1x5+2(1x1)+1x3=10.

The area of the white portion is 75 — (11 + 11 + 7 + 10) = 36.



SOLUTIONS 1993 AJHSME

OR

Superimpose a 1 x 1 grid on the sign and count the 36 white squares:

. (€) Only 3’s can complete the 2 by 2 square whose diagonal is given. If two
entries in a row or column are known, the third is determined. Use this to
complete the table:

1 113 1 3| 2 il
2 =8 2 | T 2 O = (3 | B O A =T
2 |1l 2N INIB=3

Thus, A + B =4.

. (A) The sum of the four numbers is 4 x 85 = 340, so the sum of the
remaining three numbers is 340 — 97 = 243. Thus the mean of these three
numbers is 243/3 = 81.

. (C) Using the common denominators and simplifying yield

1 L5 il Sl _L_i
e S e R e S T
2435 ! 5T,
3 3
OR
Clearing fractions and simplifying yield
1 ¥ 1 2/ <87 Lo Wi N
1548 2 P iy ¥ T
e (1+$>><7 g e

1
(2+§>X3 bt
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OR
Estimating, the result is between
1 1 2 1 1l
2 2 3

The only choice in this interval is 17—0

(B) The interior (or exterior) has the same surface area as one side of the

sheet of cardboard after the corners have been removed. The ] -
area of the sheet is 30 x 20 = 600 and the area of each of

the square corners removed is 5 X 5 = 25, so the answer
600 — (4 x 25) = 500.

| [

(A) Rectangle ACDE has area 32 x 20 = 640. Triangle BCD has area
(16 x 20)/2 = 160, and triangle DEF has area (10 x 32)/2 = 160. The

remaining area, ABDF, is 640 — (160 + 160) = 320.
OR
Insert diagonal AD. The areas of triangles ABD and BC D

are (AB)(CD)/2 and (BC)(CD)/2 which are equal since
AB = BC. Hence half the area in the rectangle above AD is

in ABDF'. Similarly, triangles ADF and DEF have equal 4

areas, and half the area in the rectangle below AD is in
ABDF. Thus, the area of ABDF is (32 x 20)/2 = 320.

OR

Draw a perpendicular from point B to ED to show that the
area of ABC D is one fourth of the area of ACDE. Similarly,
draw a perpendicular from point F' to CD to show that the
area of ADEF is one fourth of the area of ACDE. Thus
the area of ABDF is one half of the area of ACDE, or
(32 x 20)/2 = 320.
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(A) Each number in the first set of numbers is 1800 more than the corre-
sponding number in the second set:

1901, 1902, 1903, ..., 1993
Lol 1020 =08, .5 =103
1800, 1800, 1800, ..., 1800

Thus the sum of the first set of numbers is 93 x 1800 = 167,400 more than
the sum of the second set.

93 zeros

e
(D) Since 10°% =100---00, we have
100---000
_—(?3 and the sum of the digits is (91 x 9) + 7 = 826.
99.-.907
91 nines

OR

Look for a pattern using simpler cases:

10%2 — 93 = 100-93 = 07

103 — 93 = 1,000 - 93 = 907

104 - 93 = 10,000 — 93 = 9907

10° —93 = 100,000 —93 = 99907

1023 =93 — = 999...907
91 nines

Thus the sum of the digits is (91 x 9) + 7 = 826.

(D) When a problem indicates a general result, then it must hold for any
specific case. Therefore, suppose the original rectangle is 10 by 10 with area
100. The new length is 10 + 2 = 12 and the new width is 10 + 5 = 15.
Hence the new area is 12 x 15 = 180 for an increase of 80%.

OR

The length is changed to 120%, or 1.2 times its original value, and the width
is changed to 150%, or 1.5 times its original value. Since area is length times
width, the new areais 1.2 x 1.5 = 1.8 times the original area. Thus the area
is increased by 80%.
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(D) Ten 2’s are needed in the unit’s place in counting to 100 and ten more
2’s are used in the ten’s place. With the remaining two 2’s he can number
102 and 112 and continue all the way to 119 before needing another 2.

(C) Since P, T and @ must finish in front of S, S cannot be third. Since P
is the winner, P cannot be third. Thus the only possible orders are PRT'QS,
PTRQS, PTQRS and PTQSR, which show that anyone except P and §
could finish third.

OR

Since PT'Q.S must finish in that order and R can finish anyplace except ahead
of P, it follows that the only possible orders are PRTQS, PTRQS, PTQRS,
PTQSR. Thus T, R and @ might have finished third, but P and $ could not
have finished third.

(C) After completing some more rows, the pattern of squares as the last entry
in each row becomes apparent. Thus, the line containing 142 ends in 144, and
the line above it ends in 121. Therefore 121 is directly above 143, and 120 is
above 142.

11
o
7

8 1]
10 A3TEN oG JERT4 VR 5

119 120 [121]
141 142 143 [144]

(E) Using the Pythagorean Theorem, the length of the
diagonal of the card is /(1.5)2 + (1.5)2 = V4.5 ~ 2.1.
This is longer than 2, the length of two adjacent squares.
The figure shows 12 squares being touched.

Query. Is 12 the maximum number of squares that can
be touched?



