Solutions for Multiple Choice Test
High School Mathematics Tournament
Armstrong Atlantic State University, February 14, 1998
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2. (A) H=3gN-5. Substituting H =10, q = 2 into the equation, we find 10 =&N\J 15 = 6ND N :% Now,
replace N WItI’F to establish H = q 5. Let H = 25 and solve for g. 25£’q 50 30 = 2 q 0 g=4.
5

3. (B) Z (U (+2)= DY +2) + €122 +2) + €133 +2) + €14 +2) + €1)35 +2) =-3+4-5+6-7 =5

4. (C) Distance traveled = (3hr)(50mph) + (5hr)(62mph) = 150 miles + 310 miles = 460 miles. Time elapsed =3 hr+5 hr =

distance traveled 460 miles
8 hr. Average speed 2 veree ! 57% mph.
time elapsed 8 hr

5. (B) Since (3;5) lies on the graph df a(3) + 7¢5) = 1200 a =47 Thus the equation ofis &/ x +7y =12 or

3
y = —x + 172 The slope of is —‘2‘—1 so a line perpendicular tdhas slop 47

6. (E) Let x = Brianna’s mother’s present age art20 = Brianna’s present age. Then; £0 = 2(x—30)0 x = 50.

7. (D) Since plants are 18 inches apart in rows, 9 plants can be planted in each row. Rows must be 12 inches apart, so
13 rows can be planted. (9 plants/row)(13 rows) = 117 plants. (117 plants)(3 ears/plant) = 351 ears.

8. (A) Number in neither math nor English 5q6+22+14) = 8. q
®

9. (D) Let x =sum of scores for class of 35 and y = sum of scores for class of 25LT*I€|® andzisz 850 x = 2450,

y = 2125. Mean grade for all students in both C|&SS§%25 %5 @ =76.25

10. (B) Functions generated are: {(1, 4), (2, 4), (3, 5)} / {(1, 4), (3, 4), (2,5)} / {(2, 4), (3,4),(1,5)} /
{(1,5),(2,5), (3, 4)} / {(1,5), 3,5), (2,4} / {(2,5), (3, 5), (1, 4}

11. (E) Let x = liters of 25% solution used. Hence .25x + .5(&p= .3(10)0 .25x + 5-.5x =30 2 =.25x0 x = 8.

12. (B) 1 - VY +X + X=4Yy — VY FX+x=Yy 2X -2
XW «Fy+>< X=VY)VY +%)  X=VY)VY +x)  X=VY)WVY %) X=VY)Xx+Vy)  xE-yl

13. (E) Ift=0,thenp=0. For G, p = $.24. For 1<42, p=$.48. For2 <4 3, p =$.72, etc.

14. (A) Let b = base of original triangle and h = height of original triangle. Area of original tria%gje.:New triangle
has base = 1.1b and altitude = .9h. Area of new trianélét.-—ib)(gh) :%(.99)bh which represents a 1% decrease in area.

15. (D) logx =log/5=2 0 3?=xand ¥ = 5. Hence, (X = x%y? = (3% 2 (5) = (81)(5) = 405.

16. (A) Let x = distance in feet from buoy to base of Iighthouse
Construct a right triangle to depict setting (see picture at right). -

100 ., _ 100 _ 100
Since tan 30= =%, x = - =5 = . =100/3 .




17. (A) LetB = arctan 2, then tai= 2. Construct a right triangle with acute angle

Since tarB =2 = length of edge opposite label edges of triangle as pictured. C o
length of edge adjacent 6o
Find length of hypotenuse, ¢, using Pythagorean Theorém: 4= 20 c=1/5. =

length of hypotenuse  _ +/5 _ /
Hence sed) = length of edge adjacent - 1

18. (B) To generate the graph of y = g(x), reflect y = f(x) about the y-axis then shift one unit upward. Hencerxg)») . f(

19. (D) 125! = 12824123 -3:2-1. Then there aré2> = 25 multiples of 52> = 5 multiples of 25, and one (125) multiple of

125 = 5. So 5! divides 125! and % does not divide 125!. 3% is the maximum power of 5 that divides 125!.

20. (D) In decimal form N = 125A + 2(5) + 3 = 125A + 13. N is afe B(7) + A = 385 + A.0 125A + 13 = 385 + A]
124A = 3720 A=3.

21. (C) Letx = the length of the diagonal of tlig 3" rectangle and d = the length of the corresponding diagonal drawn in the
enlargementboth in inches By the Pythagorean Theoren, 85 =x?0 34 =% 0 x=1/34. Since the triangle created by
drawing the diagonal in thé85" rectangle is similar to the triangle created in the enlargement, corresponding sides of the

triangles are in proportion. Tht—%= @ 03d=4/3404d =@.

22. (B) By the Pythagorean Theorem, (BA (AC)’ = (DCP 0 5% + (AC)? = 13 [0 (AC)? = 14400 AC = 12. Let x = BC
s0 12- x = AB and 15- x = DB (Note: DB + BC + DC = 28). By the Pythagorean Theorem, ABRADY + (ABY O
28

(15-x)? = 5 + (12- x* 0 x? - 30x + 225 = 25 + 144 24x + ¥ [0 56 = 6x0 x = 5.

23. (C) Area of Sue’s slice 2—(5)2E15 nﬁ =TT ENote 24 = T[ radians —125n radmn% Area of Kathy’s slice =

2(10)2% E o, So,ﬂ”—kE HD k=30m 3 =30

24. (B) When p(x) = 2% x? -13x - 6 is divided by x + 2, the quotient i522-x 5x = 3 which in factored form is
(2x +1)(x=3). Hence p(x) = (x + 2)(2x + 1){x3) and zeros of p(x) are2, - 5 land3.0 r+r=- % +3 :g.

0,000* 55,000 50,000* 55,000*
105,000 100,000 110,000 115,000

25. (B) Ratio of new book budget to total library budget starting in 1

60,000* 70,000 80,000 85,000 80,000
130,000 135,000 140,000 135,000 145,000

Four of these ratios (denoted with *) are less than 50%

26. (E) There are 8 6 or 36 equally likely possible outcomes. Fifteen of these outcomes will have a sum which is prime.
Pairs that have of sum of 2: (1,1), a sum of 3: (1, 2), (2,1), asum of 5: (1, 4), (4, 1), (2, 3), (3, 2), asum&)f 7: (1

(6, 1), (2, 5), (5, 2), (3, 4), (4, 3), asum of 11: (5, 6), (6, 5). The probability of a prime g is,.

27. (D) f satisfies f(&) = (® + 1)- f(x) and f(2) = 3. So, f(256) = (&= (16 + 1)- f(16) = 257- f(16).
f(16) = f(49) = (4 + 1)- f(4) = 17- f(4). f(4) =f(B) = (2 + 1)- f(2) = 5- 3 = 15. Hence, f(16) = 1715 = 255 and
f(256) = 257- 255 = 65,535.

28. (B) Since trapezoid ABCD is isosceles, AD = BC af¢gD@B = nTICDA. Hence,AADC OABCD by SAS. Since
corresponding parts are congrudnCA [l CDB and DB = CA. Now,ADAB [OACBA by SSS1 OCAB OODBA.
Since GE is an altitude, fDGE = nlJCGE = mUAEG = nT1BEG = 9¢. Hence ACGFADGF and

AFEB OAFEA by LA. By corresponding edges, DG = CG = 3 and AE = BE = 5. Sind8Bg, ODCA OUOBAC by

o . - . : . CG GF
alternate interior angles. HendeCGF JAAEF . Corresponding parts of similar triangles are in proporﬂonp@e = EE’

“ X' 3x=40-5x0 x =5,
X

Let EF = x and GF =8 x. Thusg =



29. (C) The chart shows the possible combinations when choosing two teams from the three largest cities: &)Y ork
Chicago(CH), or Los AngelegLA) and the implications that follow.

NY CH g SD B PH
CH LA U SD B PH | or SD B PH
NY LA ad SD B PH

NY CH LA U SD B PH

30. (A) mBX) = m(BZ), and mCY) = m(CZ) so perimeter = MAB) + m(BC) + mAC) = m(AB) + m(BZ) + m(CZ) + m@AC)=
[M(AB) + mBX)] + [m(CY) + mAC)] = 12 + 12 = 24.

31. (C) Consider the possible selections: White, Red, Blue, White, White, Red, Red, Blue. 8 selections needed for 3 pairs.
If there are 8 socks, then there are eitheat least two socks of each color(by at least four socks of at least one

color. In the first case, there are 3 matching gaing of each coldr In the second case, there are two matching pairs from

the four of one color. There must be at least one additional matching pair from the remaining 4 socks.

32. (E) Coordinates for vertices of square are: upper right vertex (x, 4), upper left vertd), (ower right vertex (x,%),
lower left (-, (-x)?). Horizontal edge of square has length 2x, vertical edge of square has lendthgince edge lengths
must be the same, 2x =42 0 x%+ 2x— 4 = 0. Using the quadratic formula we find x& + ﬁ Using 2x as the

length of an edge, the area of the squaE@ =1+ ﬁ [HZ =24-8 ﬁ .

33. (D) Each triangle must contain 3 of the nine 9 points as vertices. The possible combinations of 9 points chosen 3 at the

Lol o 9-.8-7
time is%%= 36 = 3 2.1 = 84. But not all of these combinations will produce a triangle. The three points chosen must

benoncollinear. Subtracting those collinear combinations, (three combinations along the vertical, three along the horizonta
and two along the diagonal = 8) we find the number of triangles formed-88476.

34. (D) The number of integers between 1 and 1000 inclusive that are divisible by B®##)te 166. Of these 166
numbers, every third number is divisible by 9 and must be removel$éim)(= 55. Every fifth number is divisible by 15

and must also be removed: B5) = 33 . However, every 15th number is divisible by both 9 and 15 and was thus removed
twice: Int@6619 = 11. 0 Those integers that are divisible by 6 but neither 9 nor 15 is- 556- 33 + 11 = 89.

35. (C) $-9"1=240 ¥~ 19 -1p=240 " 18 =240 ¢~ 1=30 (3¢~ 1=310

2x -2 =10 x = 3.
2x% + 4x + 11 1 . :
36. (A) f(x) = > =2+ > . The minimum value of%+ 2x + 5 is at the vertex at x—:2£a =
X“+2x+5 Xc+2x+5
- % =-1. (- 17%+2(-1)+5=4. Thus the greatest value of the function is%2=+%

37. (D) For the first digit in the two-digit expression, the digits from 1 to 9 appear 10 times each. For the secarttialigit i
two-digit expression, the digits from 0 to 9 appear 9 times each. So,
sum=101+2+3+...+9)+90+1+2+3+...+9)=19(1+2+...+9)=19(45) = 855.



38. (C) Sinc@ABC is equilateral, mMA = mOB = mOC = 6. Sincel IBC, by corresponding angles,
mOADE = mOABC = 60° and niJAED = mJACB = 6. Thus, AADE is equilateral. Let x = AD=DE=AE.

Note: altitude oAADE = ﬁ x and altitude of trapezoid DECB ﬁ ‘/f X . We are given that area of
AADE (A) = area of trapezoid BDEC A A = 5 "X %x and A = 5(1 + X) E@ - gx% Hence,

%-x-@x: %(1+x)%@—§x%D @xzzg(l+x)(l—x)D X¥=1-x20 2¢ =10 X:E:@.

i V3 1v2 _ /6
The altitude oAADE = -5~ %T%‘ -7

39. (B) The areas of the three pizzas in square inchesaré46 and 106t If X,Y, and Z are the number of each size
respectively, then 36X+64Y+100Z2=236 where X,Y, and Z are integers. The list of possible solutions is:
(3,2,0)0 cost 3($8.00)+2($10.00)=$44.00
(2,1,1)0 cost 2($8.00)+1($10.00)+1($12.00)=$38.00
(1,0,2)0 cost 1($8.00)+2($12.00)=$32.00
difference between the maximum and minimum cost is $12.00.

40. (C). Letr = common ratio for the sequence. So, b = ar,%,=dar ar , (a, b) = (a, ar) , and (c, d) ={aar).
ar3 ar _ ar(r2 -1)

The slope of the line passing through (a, b) and (c, ¢, -—— =r. Thus the slope of the line perpendicular

ar-a a(r2 -1)
. 1 o _ af ar+afl

tolis mg =-,. The midpoint of the segment connecting (a, b) and (c, d) |ﬁg42—, % The equation for link

+ap C +afU +aP L a+afl
isy- arrar__ip,-@ard To find the y-intercept of this line, let x = 0. Thus,—yau -_1p a%a

2 ' 2 r 2
Dy_ar;rai3 a+a? . _a+a?+arJ2ra? Dy:a+a?-;a|2+a|4. Sincer:g,y:a+2a2?+aﬁcanbe

r r

+ 202 b
expressed as yZj 2% g (’% g M
2kaH %t
at + 2&b® + p* o y = (@° + b2
2eb 28

. Multiplying numerator and denominator bywee get




