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IT. Illow to write the anawers
A. For all prablema excent stated prablema as noted helow—wrire
three gsignificant digits.
1. Examples (* means correct but not recommended)
Correct: 12,3, 123, 123.%, 1.23x10%, 1.23x100*

1.23x10%, 1.23x109%, _0190, 0.0190, 1.90x10"2
Incorrect: 12.30, 123.0, 1.23(10)2%, 1,23-102, 1,230x102,
1.23%102, 0.19, 1.9x1072, 19.0x1073, 1.90E-02

2. Biug er.minug ege. digit. grrorydn the Shind, significgnt diair is
problems, as detajiled below, answers to stated problems
should be written with three significant digits.

2. Integer problems are indicated by (integer) in the answer
blank. Integer problems answerg must be exact, no plus or
minus one digit, no decimal peint or scientific notation.

3. Dollar sign ($) problems should be answered to the exact
cent, but plus or minus one cent error is permitted, Answers
must be in fixed notation. The decimal point and cents are
required for exact-dollar answers.

4. Significant digit problems are indicated by underlined
numbers and by (SD) in the answer blank. See the UTL —
: Constitution and Contest Manual for details. -
-III. Bowmc aymbols used or—the teat - ¢
A. Angle measure:—rad maans radiang;-dag meanr dagrase, r’__P,W
B. Inverse trigonometric functions: arcsin for inverse =ine, eta. " oa9°
C. Special numbers: = for 3.14159 ...: e for 2.71828 ... - gt
D. Logarithms: Log means common (base 10); Ln means natural '///
(base e); exp(u) means e'. P

o
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Page 10A-1
10A-1, 36.4 + 11.9 = 45.8 -~ - - - - - - e e e mm oo 1=
10A-2. (10.2 - 5.72)/(-37.1) + 0.0986 =-==-==--cmomccmmmm o 2=
10A-3. (93.4 - 45.7 + 112) x (-79.,5) = 24200 ==mmmm--c=o—---c-—mao- 3=
10A-4. {(5.22)(0.468 + 1.66 ~ 0.679)(-0.997)} #+ M ~--=----cemmmmaean- 4=

{(963 - B38 + 5380)/(987) )} ~
10A-5, [(282) (-589) /(-636)] ~ "~ """7mmmmmTommomosmoosmoomees 5=
10A-6. What 1is the sum of 0.95, 3.44 and 2.887 ---rm=-m--xv = €=
10A-7. When 5 is added to a number, the result is 13 times
the sum of the number and -8. What 1s the number? ------------ 7=
10A-8. The unofficial world’s record for typing the alphabet
is 1.328 sec. For this typist, what was the average time
neaded ro rype one lerfer? nueeccmecmcc e e e e e s e e rm s m e m e = e — 8= me
10A-9. 10A-10

SQUARE RHOMBUS
.8
3 9
0.716
% 16.2
Perimeter = 7 V
Area = 7

10A-9 = 10A-1Q =
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(2350 + 1240) = (3250 + 6000) _
102-11. 7§ 784 —1.72) * (5.6 - 8.76) T TTTTTTToommmsmoooomooos 11=
10A-12. 4.25 + 2,13 TE + (BZ/ v L350) (308 - 200) @ =es=eovoos 12=

(0.347) (1,73) {2.42x107")

. {(=0.946 + 0.322) (55,3 + 78.6) + (—160)}(0.887) N

LOA-13. (9.62) (8.31 + 10,2) (m) 13=
o 1180 + 641 - 1670 (-232) (8.18x1074 + 7.97x1074%) \
108-14.7"10 868) (59.1) 0.898 + 0.328 — 1,14~ ~TTTTTTTTOC ig=

(57900 + 11900 - 20100) (0.386 = 0,189 ~ 0.349)
10A-15. (128) (-331) (-212) (1,53 + 1.9 + 5.55) L TTTmTmemeT 13=
10A-16. How wide is a canyen if a person hears their echo in
4 sec? The speed of sound is 1110 ft/sec. -=---------——————=o- 16= mi
10A-17. Mike has $25 to spend at a restaurant for dinner.
If tax is 8.025% and he tips 15% of the total (including
tax), how much can he spend on roody ————=—-——---o—-———osssss— e 17=_5
10B=~18. A sall lilbirary ol 1000 books was flowded. Ao a
result, the books begin to deteriorate, each book
deteriorating at 1%/day. If the librarians can repair 10
books per day, and if a book that has deteriorated by 65% is
beyond repair, how many books will be lost? ——=w——==eecm——mrm——— 18= integer
10A-19. 10A-20.

RIGHT TRIANGLE RIGHT TRIANGLE

300 41_2*0 /
R .
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Pagec 10A-2

(2350 + 1240) {(—3250 + 6000) _

10A-11. 70784 = 1.72) T (5.65 - 8.76) T TTTTTTTTmmmTmoTmommooos 11=
25+ 2,15

10A-12. 4.2 : 5. T (827 + 1350) (308 - 200)  ~w=—=w————- 12=

(0.347) (1,73) {2.42x107")

- {(=0.946 + 0.322) (55,3 + 78.6) + (~160)}(0.887) -

LOA13. (9.62) (8.31 + 10,2) (m) 13=
oalq. B0+ 641 - 1670  (-232) (8.18x107% + 7. 97x107h) -
10A-14. =0 868 (59.7) 0.898 + 0.329 - 1.14 T mT 18

(57900 + 11900 — 20100) (0.386 = 0,189 = (.349)
rem o \La8T TS50 e T (L J9 T Lo T oo 1
10A-1¢, now wlde 1s 4 caiyon L a person hears Lheic escho an
4 sec? The speed of sound is 1110 ft/sec. -—====-vm——————u—w-- 16= - mi
10A-17. Mike has $25 to spend at a restaurant for dinner.
TLmy et A_QAT G sl e mtim = AEO oL aka habwn) 9 mm]anadd
10h=~18. A emall library of 1000 hanka was floaded. As A
result, the books begin to deteriorate, each book
deteriorating at 1%/day. If the librarians can repair 10
books per day, and if a book that has deteriorated by 65% is
beyond repair, how many books will be lost? ——==——-—=mecm—wmro—— 18= integer
10A-~15. 10A-20.

RIGHT TRIANGLE RIGHT TRIANGLE

|<———-2170

N

}
300 4120

r

10A-19 = L0A-20 =

i Perimeter
170

=7
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Page 10A-3

2
(0.283) (0.567) , -6
10A-21. [ 5,69 + 0.0167] + 4.19x10 TTT oo oeEEETmm e T

0.0716 + 1/(6.56) 1
10A-22, —T7in 32av % £ Ra T 716 3

10A-23.  (0.019) (128) + \/(18)7(7.45) + [(0,358) (m)]% ——=wmm==oomm——

40.020¢ | 0.016 + (0.00140)/(0.187)
10A-24. =5.997 + 0.158

10A-25. [-12.9 + [38]2 x [808 + 1960]2 x [0.833/0.514 ===-========

10a-26. In the 1999 movie, The Matrix, Neo successfully
Andase a2 hnnllaet ehat A0 ft away by Agent Smith. If the bullet
travels at 2000 mph, and Neo moves laterally 14 in to dodge

it, what is Neo’s minimum linear acceleration? ——=m———————==——=

10A=~27. In 2009 Lhere were 2,1 billion Christians worldwide.

Assuming there were 12 Christians in 33 AD and that growth
was egponential, what was the average time interval over

which the number of Christians doubled? =--==—-=-—=r———————m=m=w--

10A~=28. Twy LuiliesELs sace sach other on a 2.02 milec couxsc.
One runs a mile in 5 min 35 sec, and the othexr runs a mile in
5 min 58 sec. How far apart are the runners when the winner

crosses the finish line? -=-==----—---r——————mommmoom oo e

P, 05/08

—— i —— T e A A T e o — — —

A . A — . — LK, ey g D P T

10A-29, 10A-30.

CONE RECTANGULAR SOLID

s | )

Volume = 0.0176

10A-29 = LOA-30 =

Tntal Surface Area

f

.3

_ 4
-

72.300
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Page 10A-4

1 1 (9.29 + 11.1 =~ b sa)”

108-31. + — + - e e nmm == 31l=

7.313%10™% * 4[2, 94x1076 \J0.86 - 0.639
10A-32 2.2 X g + : -- 32=

' \86.4 + 49.3 (5.92 - 4.78)° (2.35 + 1.23)2

[5.58/(0.443 + 0.578) + 1/(0.0624)]%/2

10A-33. PR e L L L b el 33=
(0.0437 + 0.124)° x 4/0.424 - (0.0878)

\/ (42.8)/{ (28.6) N7} 1/2
10A-34. 9 gE7 5 (0 61a) (L.37) * (0-39¢ + 0.648)7/% --------ooooan 34=

[(78.5 + 64.5) 7 . 0.00445 + 0.00532

(223 + 266) /0.435
10A-35. ma 38=
{(-11.3)/(76.2) }
10A-36. 1In 2009, American Idol winner Xrig Allen got 100
million votes in the final tally. How many people actually
voted if 10% voted only once, another 10% voted twice,
another 10% voted three times, etQ.,? =--=-r---—---mmmmmmmmne— - 36=
10A-37., Traveling on the earth’s surface, it is 3800 mi from
Dallas to Hawaii. What is the percent difference between
this arc length and the “burrow-through the earth” straight
line distance? ~—~-———-—-=- -~ Fmmmmce - Mmmssee-roo— - 37= %
10A-38. One point (a,b) on the line y = Sx+3 is equidistant
from the points (4,8) and (-3, -5)., What is a? ====-w=-------- 38=
10A-39. 10A-40.
ISOSCELES TRIANGLE AND CIRCLE SCALENE TRIANGLE
45.2°
10.1 2.34 rad

i

10A-39 10A-40 =

0.0348
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Page 10A-5
N p @8 -7e8 .
10A-41l. — 3377 ¢ 17.6 T UTTTTTTTTTooTmoToonmoommEmTTT =
e+O.'72 + e—O.BOS
10A-42. N T 42=
(-3.48x10 + 5.01x1077)
10A-43. -0.0238 + (0.436)In(1.2 - 0.516) =-==--------m=m=-o----oem=-o- 43=
10A-44. (795 + 1210)2/3 & 1/{(503)70-231} e 44=
cos{ (80.9°) /(5.67) )
10A-45. (deg) sin{l42° - 1500} """""""""""""""""""" 45=
10A-46. On a map scaled at 1:8,400,000, France is 3.6 in
across. If France is crudely square, what is the percent
crroxr in the caloulated land area if thae astual value is
545,630 KM2? m- < - - - - - — s mmm e e e M m e mm oo e ammm——r——— - 46= %
10A-47. A certain type of spherical tumor grows at a
constant volume rate. A patient visited the doctor at 30-day
intervale; the tumor diameter was measured at 2.3 mm, 3.9 mm,
4 mm, S.1 wm, 5.6 mm and 5.8 mm, Estimate the time from the
last visit at which point the tumor diameter became 1 cm. ---=-= 47= days
10A-48. (rad) For what positive value of w less than 10 does
wSIBW/3) L /2% o e m e 48=
10A-49, 10A-50.
SQUARE PYRAMID RECTANGULAR SOLID WITH
CONICAL CAVITY
i
|
) Al
f T A
Iy MY
ﬂ ? y
K { A
H / 1\
' 4.78 / I\
r /I : \\
il / A
,..,f_ / [
| / 0\
! / P\
/ A \
- / ..:......_7-_\\\¥
/-4.45 \,/ acbos /"\
\—
Total Surface Area = 78.5
Volume = 27.8
10A-49 = 10A-50 =
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Page 10A-6
- . 1/2
10A—51. lo+(0.545) + 10 (0.973) 4 [10(0.725/0.545) _ 10(0 631)] 5]=
, (8.76 - m SO-#HGELH 5p—
10R=52. o-(8.04 = 3.8)  TTTTTTTTTTTTTToTTTTTITTIImTn =
1n (0.00724 + 0.00951) In (0.00444)
10A-53. + FT  mmm—mmm e 53=
5. 351104 0.00524 - (0.00451
(2.39)0-73% = (2 45)70-804 e — 54=
IOA—S‘]- 296 + 49'3 _______________________ 4"'
arcsin{ (-24.5) (-44.9) /(3870) } _
10A-55.  (rad) 2990 + (62.3)(7L.9)  TUTTTTTTmmomToomooee 5=
10A~56, What is x when 6 raised to the power (5x+4) has a
slope equal to 37 ——— - -emmmmm s o e e S6=
10A-57. A length of string is 36 ipnches long. It is cut
into two pleces. One piece is formed into a semicircle and
the other into a square. What is the length of the longer
piece of string if the combined semicircle and square area is
minized? === === e e e e e 57= in
) 2 65
10A-58. Solve for d if G = RI, G1 = 1847, H = 3 sgl° and
d
1= e 5g=
10A-59. 10A-60.
RADIANS RIGHT TRIANGLE AND SEMICIRCLE
Yy 4
Y Radius
™
: ﬂ%
1-.
] A%%% t 4/// i
a2 Y 5 1 15 20 =
-2 4
-3 4
]
-4 deg”

Semicircle Area =
Hat¢hed Area = ?

10A-59 = 10A-60

Right Triangle Area
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Page 10A-7
\/ (1.63)3 x {e(ﬂ) (=0.0282) }3
10a-81. P— ettt 61=
\Je(-9.61) x o(4.43)
sin (8.97) .
10A-62. (rad) oog(5 7y N1 = {S4n(0.54 x 3.4)}2  =-mmmmmmmmmmmeees 62=
OA-63 1 { 3.35)ai 7 63=
10A-83. (rad) T5pp@) (0.111) =1 (6.8) + (-3.35)sin(l.1 )} - =
0.4 (0.9°
10A-64. 1 + 0.4+ (0.4)2 4 - e) 4 15) —————————————————————— 64=
(-0.55) (0.122) - In{ (0.0256) + (-5.38)e(™%-%)} -
10A-65.  (rad) arcsin{ (0.609)/(2.96 + 16.6)}  ~—"°77T 65=
1oA-66. The life expectancy for men is 75.2 years and for
women is 79.5. If the total average is 78.1 years, what is
the number of women divided by the number of men? ------------- 86=
10A-67. Eight tablespoons of dye are added to two gallons of
wvater to make dyestock. How much dye is needed to make
thirty 55-gallon drums of dieStock? -—-m---mmamceoo oo €7= gal
10A~-68. Don peels an orange in 1 min 22 s, and Daniel can
peel one in 59 s. Don starts peeling 300 oranges at 8 AM,
and after a time t, Danlel joinsg him, and they work togethexr
until all oranges are peeled, finishing at 2 PM. What is t? -- 68= min
10A-~69. 10A-70,
SEMICTRCLE AND EQUILATERAL TRIANGLE QUADRILATERAL

R="7?

HATCHED AREA = 0.896

10A-63 = 10A-7Q =




10A-1

10A-2

10A-3

10A-4

10A-5

10A-6

10A-7

10A-8

10A-9

10A-10

2.50
2.50x100

-0.0222

~2.22x1072

~36900
-3.69x10%

~4.40
~4.40x1009

0.0212
2.12x10° 2

7.27
7.27x100

9.08
9.08x100

51.1
5.11x101

2.86
2.86x100

159
1.59x102

10A-11

10A-12

10A-13

10A-14

10A-15

10A-16

10A-17

10A-18

10A-19

10A-20

-746

-7.

46%102

669000
6.69x10°

.386
.86x10° 1

.498
.98x10° 1

.97x107°

0.420
4.20x10° %

$20.12

350 integer

0.968
9.68x10° 1

5230
5.23x10°

10A-21

10A-22

10A-23

10A-24

10A-25

10A-26

10A-27

10A-28

10A-29

10A-30

0.00411
4.11x10° 3

0.119
1.19x10° 1

5.25
5.25x100

~0.275
-2.75x10° 1

4.32x108

8030
8.03x10°

72.2
7.22x101

1000 (2SD)
1.0x103

0.176
1.76x10° 1

82.1
8.21x101
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