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Contestant's Number

Read directions carefully
before beginning test

DO NOT UNFOLD THIS SHEET
UNTIL TOLD TO BEGIN

Final

2nd
1st

Score Initials

Directions: Do not turn this page until the person conducting this test gives the signal to begin. This is a ten-minute test. There are
80 problems. Solve accurately and quickly as many as you can in the order in which they appear. ALL PROBLEMS ARE TO BE
SOLVED MENTALLY. Make no calculations with paper and pencil. Write only the answer in the space provided at the end of
each problem. Problems marked with a ( * ) require approximate integral answers; any answer to a starred problem that is within
five percent of the exact answer will be scored correct; all other problems require exact answers.

The person conducting this contest should explain these directions to the contestants.

STOP -- WAIT FOR SIGNAL!

(1) 3141 —2718 + 1618 =

3.2 _
@) 5+35~

(3) $15.15x 4 =$

@ 3 = %

(5) 15 +.08333... =

6) 3.4 +23% —1= (decimal)

() 77+25+123 +25=

(8) 54 x 45 =

(9 8+4—2+4x8=

*(10) 2468 + 3579 + 1001 =

(11) 142 =

12) 143 =

(13) The LCM of 48 and 57 is

(14) (34 x 56 — 78) - 9 has a remainder of
(15) 1 acre is equivalent to square feet
(16) The mode of 1,3,2,3,4,2,1, & 3 is

(17) DLV x CXI = (Arabic Numeral)

(18) How many elements are in
{x | 30 < x < 40, wherex € {Primes}}?

(19) If a-6-pack of 12 oz. cans of soda costs $4.50 - °
then one 12 oz. can will cost §

*(20) /678 x /1154 =

(21) 115% of 15 is

(22) If x—4=2,thendx+ 2=

(23) 122 x 16 =

(24) Round \/§ — \/5 to the tenths place.

(25) What number multiplied by 12 and added to 33
gives the same results?

26) 8% x 8% = (mixed number)

27 1.777...— 1.555... + 1.333... =
28) 24+1+4+3+4+T7T+..+474+76=
(29) 25836k is divisible by 8. Find k > 0.

*(30) 783209 =247 =

(31) S'x 6+ 6! x4=

(32) |—8| —1+ |4 —3|—2—5|=




(33) Which of the following numbers is both
abundant and unlucky, 24, 25, or 28?

G4 V192 —/75=/x. Find x.
(35) The discriminant of 4x% +19x —2=0is

(36) Set A has 8 elements, set B has 12, AN B has 5,
and A U B has k. Find k.

(37) Find kif 742 —66% =8k. k =
(38) 12isto 18 as 15is to (decimal)

(39) The sum of the positive integral divisors
of 108 is

*(40) 16 x 16 x 16 x 16 =

(41) The slope of the line 6x + 2y =8 is

(42) 28 x45—15x 34 =

(43) 40°C = oF

(44) (34)2 — (21)(55) =

(45) The sum of the product of the roots taken two
at a time of x*—2x3— 13x% + 14x = — 24 is o

25 _

3
(46) 5 —3 =

(47) The geometric mean of 8, 25, and 40 is

(48) Given 1190 = 34 = 35. Find 1190 =- 4.25.

(49) Ifx —y=3 and xy=3 thenx3 —y3 =

*(50) 798 x 1.0625 + LI =

(51) The probability of randomly selecting a vowel
from the elements of {p, r, 0, d, u, ¢, t} is

(52) The legs of a right A are 5 and 12. The length
of the altitude to the hypotenuse is

(53) Find the next term of the geometric sequence
2 2 4
—13, R -SRI

(54) 2224 —33 4= 4

(55) (4— 7i) (4 + 7i) = (a + bi). Find a -+ b.

(56) If log 16(4x) = 3 then x =

(57) The complex conjugate of 3 + 4i is 3 + i.

24 _
(58) 888 x X =

(59) 22 +124324+42472=

*(60) (3.11r)(2.7e)(1_+2ﬁ) -

(61) (65 g) + (54 g) = 7 has a remainder of
(62) If log 42x + log 43 =2 thenx =
(63) 1.5P= %Q and 40% of Q =R. Riis % of P.

(64) How many ways can Snow White and the seven
dwarfs be seated at the round table?

(65) The greatest integer function g(x) = {1 — x]
has a value of for g(\/S)

(66) 357 = x(mod ) &0 < x < 6. x=

(67) /42436 =

(68) cos?(150°) — sin(150°) =

69) 24+54+8+114+14+..+44=

*(70) The volume of a sphere with a diameter of
12 cm is cu. cm

(1) If f(x) = 22 then £/(5) =

(72) 441 —3(3) —22H —1(1) =

(73) The slope of the line tangent to y = 32 —x+2
at (1,4)is

(74) f_ll (x+1)dx=

(75) If h(x) is the slant asymptote of

fx) = 2CHSEES then h(—3) =

3
(76) > @x—1) =
0

(77) f(x) =7 —3x and g(x) =6 + 2x. f(g(— 1)) = ___
(78) 4141 x 1001 =

(79) Change .33 base 6 to a base ten decimal.

*(80) 5300 inches/second = miles/hour



- L7302 D0

—

’—-n’:no:
L},nﬂr‘

50 stainless stesi B, . -~ ‘ox “\_ o,
t 008
- - P3etoo2
6 STEPS EACH 230 - %oos .
" bcd insulation on sides ' " N 1 7] 3
Loos 6 STEPS EACH 008 o Hom l I PN, L 1+ v sy 3---*-- 4

*'mbﬂof'w(*‘p :;= ;=:£ - 1AV L J 22V s'=: szz‘g
1 aad- Name ) | T ! 1
Iu:oc-i | phxi:la_ul‘bi,m»f:_ _____;'_J‘ 3 L’F _______ T:l
'?;.g oA s () 1.8 2pe pos = \ ~—£D)) bt MY, v e 1. § C1IZR A
t
Tie Breaker: Points [#I5x(Last Problem Attempted) + + + [ 1arg
» smgSCOred on Stgied and | J7x (Number Incorrect) - - - s
Geometry Problems 2x (Number Incorrect SDs) - - - 1.
@_ﬁ + + + TOTAL SCORE =
(41
gh? i 1T = P S S s
¥ i

UIL Calculator

Applications
Test 10B

(Invitational B)

R

III.

DO NOT OPEN THE TEST UNTIL INSTRUCTED TO BEGIN
Calculator Applications rules and scoring—See UIL Constitution
How to write the answers

A. For all problems except stated problems as noted below—write
three significant digits.

1. Examples (* means correct but not recommended)
Correct: 12.3, 123, 123.%*, 1.23x10~*, 1.23x109%

1.23x101, 1.23x1001, .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, 1.9x10°2, 19.0x10-3, 1.90E-02

2. Plus or minus one digit error in the third significant digit is
permitted.

B. For stated problems

1 Except for integer, dollar sign, and significant digit
problems, as detailed 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 answers must be exact, no plus or
minus one digit, no decimal point 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 UIL
Constitution and Contest Manual for details.

Some symbols used on the test

A Angle measure: rad means radians; deg means degrees.

B. Inverse trigonometric functions: arcsin for inverse sine, etc. |
C. Special numbers: w for 3.14159 ...; e for 2.71828 i
D.

Logarithms: Log means common (base 10); Ln means natural

(base e); exp(u) means e,

1]
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10B-1. 0.451 + 0.0867 = 2.47 ==--——mmmmmm e 1=
10B-2. (84.5 + 37.7 - 15.6) x 51.5 —-—-——===———mmmmmmm - 2=

(0.286) (-0.997) (-0.416)
1.0B‘3. _0-197 + 0.362 ——————————————————————————— 3=
10B-4. {(-15.2)(0.941 + m - 1.34)(99.3)} + 1240 --=——————---mmmmmme 4=

(-0.00909 - 0.00632) (-8.92) 3
].OB_S- {(5-64)/("6.8)} - (_0.25 - 0-0386) ______________ 5_
l10B-6. What is the square root of the sum of 95 and 149? ----- o=
l0B-7. What number plus 6 equals three times the number? ----- 1=
L0OB-8. How far does light travel in 1 nanosecond ifﬂit
:ravels at 186,000 miles per second? ===—=—==-=——=——---—-—m———————- 8= meter
10B-9. 10B-190

PARALLELOGRAM CIRCLE
Radius ?
8.31
\J/ ?
Circumference = 101
Area = 158

10B-9 = 10B-10 =
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(2720 + 2090) (-87200 + 1.05x10°) _
10B-11. 797671 - 0.702) © ~ (8.47 - 5.22) T TTTTTTTTTTToTTTooo 11=
-0.672(2.84x10™° + 1.19x107°) _ -3.24x107° _
10B-12. (114 - 207) (-0.488) = 0.751 - 0.571 T TTTTTTTTTTTo 12=
-60900 + 21600 - 33300 + 9370 + 25900 _
10B-13. 720.547) (56.8 + 47.6) (0.0941 + 0.0032) ~ " TTTTTTTTTTToos 13=
(25 + 18.3) (1.72 + 2.55) (52.2 - 187) B
10B-14. 725303 + 0.113) (0.16) {(-0.425) /(~0.669)} ~~~~~~"~""77=T=-- 14=
3180 + 35100 - (17800 + 33100) (2.86 — 2.42) 16—
10B-15. (-141) (0.403) (6.64) (540 - 262 + 593)  ~~~TTTTTTTTTTOS =
10B-16. The product of three, consecutive integers is
2,048,256. What is the value of the middle integer? - ————-——-—-—- 16= integer
10B-17. Hana wants to make 108 CDs. 1If she does it herself,
each CD costs $1.58. She can have it dcne by a CD company
‘for $0.55 each, but the minimum order is 300 CDs. If she
selects the option with smaller total cost, how much does she
pay for the CDsS? ——=====-———— e e 17= §
10B-18. In 2009, what was the total cost to an employer to
hire a person full time at minimum wage for one year?
Minimum wage was $7.25/hr with an 8-hr day and 260 work days
per year. The employer must allocate 26% of wages for tax,
Social Security and vacation/sick leave. Finally, the
employer must allocate an additional 52% of all costs for
“overhead” (providing a desk, air conditioning, etc.). —====—=w=- 18= §
10B-19. 10B-20.
RIGHT TRIANGLE RIGHT TRIANGLE
/(\
0.331
64 .4 41.2
0.242
deg?
Y | ]
Area = °?
10B-19 = 10B-20 =
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(0.388) (0.901) z = |
10B-21. [ =1 + o.0642] +4/3.99x1076  —mmmmmmmmeoo 21=

(1.61) (7.65)
10B"22- \/ 802 + 183 + 0.0923 ————————————————————————————— 22= -
A/9.56 + 7.65 + (647)/(53.8)
10B-23. 83.1 + 62.4 T TTTTTTTTTTTTTTTTTOmTTITTToT 23=
10B-24. (~7.51)(—0.0837)\/(—0.929)2/0.556 + l/JO.907 + 3.45 --————-—- 24=
10B-25. (-0.0095) (-119) + ~/(0.343)/(m) + [(0.14)(7.38)]2 ——————————— 25=
10B-26. It has been reported that the number of atoms in a
70 kg human body 1is 6.71x1027. 1If Avogadro’s Number is
6.022x1023 atoms/mole, what is the average molecular weight
(MW) of an atom in the human body? The average MW 1is the
number of grams divided by the number of moles. --------------—- 26= (SD)
10B-27. The Great Pyramid of Gaza has a square base of
756 ft side length, is 455 ft tall, and was built using large
limestone blocks. Each block was rectangular, 50 in by 50 in -
by 30 in. How many blocks are there in the Great Pyramid?
Neglect chambers and passageways. ————-—=--——-—--———-———————————— 2=
10B-28. How fast must a farmer drive a 35-ft wide tiller to
till a 100 acre plot in 4 hours? Neglect the time required to
turn around at the end of a row. ——===——=— e m e - 28= mph
10B-29. 10B-30. .
CYLINDER SPHERE
Radius = 5.8
3.21
o ? P
Volume = 95.8 Surface Area = ?
10B-29 = 10B-3C =
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1 1 (r + 9.21 - 6.84)
10B-31. + + T e mm————————— =
0.00209 © \[5 20x1075  V1.26 - 0.162 31
(0.00816 + 0.0161)° 1.77x107°
10B-32. + = e—————————- 32=
\/25.5 - 21.4 \/5.48x1074 + 8.53x1074
2 -12 -12
(1.97x10°)“ (7.41x10722 + 5.96x10712) 1
10B-33. 90.5 + (-0.258) (590) * 1 1 33=
=0.00427 * 7(0.00642)
2
(m) < + 1280 A/ (24600) (0.7) B
lOB_34. 2 + _93.5 + 180 ____________________ 34—'
(877) (-16.9)
1, -916 _ AJ7.84x107
10B-35. -3 (122 + 103)° (=701)°  mmmmmmmmmmm e 35=
| (104 + 126)% + (~79500)
10B-36. What is 57,893493,9%62o . __ 36=
10B-37. A square has a perimeter of x meters and an area of
x ft2. What is the length of a side? ~———===——=====———————————— 37= in
10B-38. An artilleryman fires a shell at an angle relative to
the horizontal of 27 degrees. The shell reaches a maximum
elevation of 68 ft but falls 40 ft short of the target. What
new angle less than 45 degrees should the artilleryman use to
hit the target on the second shot? -----------—----oomomum—— 38= deg
10B-39. 10B-40

10B-39

RIGHT TRIANGLE AND CIRCLE

0.462

o \
/’

2.21 —»

SCALENE TRIANGLE

5

TN
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-(0.352 - 1.34)

10

10B-41. 25700266 + 0.00232 ~~TTTTTTTTTTTTTTTTTIoTTTTToommoomooos 41=
10B-42. 3.98x10% 9389 + (1.71x105) &0-802 . 42=

0.505 - 2.37
10B-43. T54710.452 + 0.0017) ~~~~"TTTTTTTTTTTTTTooTToTTooooooooos 43=
10B-44. (1.72)3 + (4.47 = 0.937)2+%5 o 44=
10B-45. (deg) {(~7800)sin(-62.8°)} x {(76700)cos(-47.2°)} ===m=m==—===- 45=
10B-46. Roger’s average running speed uphill is inversely
proportional to the grade. If he runs up a 3 mi long, 4°
grade in 22 min, how long would it take to run up a 4 mi
long, 6° grade? === === 46= min
10B-47. Moore’s Law predicts that the number of transistors
on a circuit board doubles every 2 years. Ih 1971, the count
was 2300. In 1981 it was 100,000; in 1990 it was 1,000,000;
in 2008 it was 1.5 billion. Based on these data, what is the
actual time for doubling the number of transistors? ---------- 4'7= \24
10B-48. (rad) For what value of g between 0 and 1 does
[cos(0.4mg) ]9 = 0.757 ====mm s e 48=
10B-49. 10B-50

CONE AND HEMISPHERE HEMISPHERE WITH

10B-49

Radius = 0.478

0.65 rad

[}

~
[§;]
[\V]

Diameter

HEMISPHERICAL CAVITY

N

Total Surface Area =

Total Volume

10B-50 =

J

19.
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- . 1/2
l0B-51. 10+(0-651) , 14=(0.407) , [,(0.603/0.581) _ ,,(0.743)] / 51—
‘ (0.971) (3.27)
(-489 - 385) e
10B-52. Z(1.16 - 7) -—-- 52=
e
Ln(60.2 + 180) Ln(25.8) B
10B-53. 25.8 57 - 7.61 T T TTTTTTTTTToTToTTTomooos 53=
Jopsy 170-663 + 0.y 9% e
: (0.318)—<O‘259 + 0.901) -
arcsin{ (-9.47) (-39.2)/(412)}
10B-55. (rad) 20.9 + (=2.29) (-40) _~TTTTTTTTTTTTmmmmoooos 5o=
"tsin(5x - m)dx
10B-56. (rad) What is J 2 ? mmm e mmm e m e 56=
¢ cos“(5x — m)
10B-57. What is the ratio of side lengths of a rectangle
inscribed inside a semicircle if the rectangle area is
maximized? The ratio is a number greater than 1. --———---------- 57=
34 17 9f 24
10B-58. If C = and D = , and the determinant
17 - 20 24 2f
of CD equals 25, what is f if f is positive? ----------------- 58=
10B-59. 10B-60. :
RADIANS EQUILATERAL AND ISOSCELES TRIANGLE
AND SQUARES
Yax= T T T T T T T T o s o s m e el

' N\
y =2+ xsint%’{

10B-59

Z

—

Hatched Area = 530

10B-60
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\/1.56 X {e (0.946) }3
10B-61. S TTTTTTTTTTTTTTTTTTTres 6l=
\/e(—o.741) « o(0-521)
10B-62. (rad) cos(1.64 - 0.51) - cos(l.64 + 0.51) ———===-=-=-—-————— 62=
10B-63. (deg) sin(-20.5°)cos(126°) + cos(-20.5°)sin(126°) —---—-————-—--— 63=
(0.629)2  (0.629)3  (0.629)%
10B-64. 1 + (0.629) + 5 + 6 54 T TTmmmTmmooo 64=
(-72.8) (55.2) - Ln{ (0.361) + (-2.30)e(™3->3)}

10B-65.  (xad) arcsin| (4.82)/(7.99 + 30.10 ) TTT77C 65=
10B-66. Lenny starts with a full, 3-cup container of 22%
salt solution. He divides the solution in half. To one
half, he adds water to double the volume and refills the
original container, discarding the left-over mixture. How
many times must this procedure be done to dilute the ; .
original 22% solution down to just less than 3%? --%---------- 66= integer
10B-67. Two cars sit at a traffic light with the first one
5 feet ahead. When the light turns green, the first starts
accelerating at 17 ft/s?, and, after a delay of 3 seconds,
the second car has the same acceleration. How far apart are
they when the first car reaches 45 mph? ---------------------- 67= ft
10B-68. A 70-in piece of string is used to form a triangle
with sides in the ratio 3:8:9. What is the triangle area? --- 68= in?
10B-69. 10B-70. |

SCALENE TRIANGLES -ISOSCELES TRIANGLES

1.36 rad
79.3 - B
PR
2 -~
: //“,
68.8° 32.0° -
-~
//
A ]
g : c
13.5° AC = 3740
61.3 28 AB = ?

10B-69 = 10B-70 =
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1. Evaluate: %+%+(§—-%)x %4_%_%
45 9 3 73
A) 3% B 2% ©) 2y D) 13; ® 3

2. Using the partial ruler shown below, find the distance from A to B.

A | B
lll‘lll‘][l‘l“ III'II[‘III‘.!

inches

@A) 13 " ®) 13" © 135" @) 13" ®) 13"
3. Ifax+b=cand c=dx + e, then ax 4 b =dx + e is an example of the property.
(A) reflexive (B) associative (C) symmetric (D) distributive (E) transitive
4. May B. Fishy has a salt water aquarium. She mixes 5 gallons of water with some salt to make a
20% saline solution. The fish require a 16% solution. How much water will she have to add to
make the required 16% saline solution?
(A) 200 oz (B) 160 oz (C) 128 0z (D) 120 oz (E) 96 oz
x—3 ifx <0
5. Find {(5) + f(— 1) + f2) if f(x)=< 3x if0<x <3
' 3—x if x>3
A) —3 ®) 0 ©) 1 ™3  ®6
6. If y=1—xand y= % then (x+y)(x2—xy+y2)= ?
A) 7 B) —2 © —5 (D) 8 (E) 3
7. Which of the following are the side lengths of a scalene acute triangle?

(A) 9,40,41  (B) 4,7, 11 (€) 9,10,11 (D) 5,5,8 (E) 8,7, 14

8. The point (6 , — 6) is rotated 60 degrees clockwise about the origin. The coordinates of the
point after the rotation is . (closest approximation)

(A) (—6.7,—22) (B) (—82,—22) (C) (51,—82) (D) (—82,— 1.1) (E) 82,2.2)
9. Find the quotient: (x* + 2x3— 10x? + 22x — 15) +(x*—2x+3 )
(A) x> +4x—5 B) x*+5x—6 (C) x> +4x+5 (D) x2—dx+3 (E) x2—4x—5

UIL Math B 2010 - page 1



10. In APRS, QT //RS,RS=4,QT =3,ST =x, and PT =x 4 5. Find PS.

s
T
P R
Q
(A) 12 B) 10 <) 75 D) S (E) not enough information given
11. The graph of x2 —2xy +y2 4+ 0x+0y +0=0 isa
(A) point (B) line (C) pair of lines (D) ‘ellipse (E) hyperbola

12. Les Moolah has 28 coins. The coins are nickels and quarters and have a total value of $ 4.00.
How many more nickels than quarters does Les have?

A) 3 (B) 4 ©3 (D) 2 (E) 1

§in @ tan 6 + cot 8 9
sin (90° — @) tan (90° — 9) *

13. Which of the following is equivalent to

(A) sec28 (B) cos 0 (C) tan20 ' (D) sin@ E) 1
14. If cosx —sinx=a and cos x + sin x = b, then cos % 2x = ?
(A) 2ab B) a—b (C) a+b (D) a2—2ab +b? (E) a2b?

15. Let || V]| =9, ||V2|| =8, where the direction angles of V;and V; are 60 ° and 150 °, respectively.
Find the direction angle of ||V + V||. (nearest degree)

(A) 42° (B) 48° (C) 102° (D) 108° (E) 120°

16. Which of the following is true about the relation graphed below?

Y,
2

-05!\ O.Sxm‘lr‘x
1.

v

(A) Itis an odd function. (B) Itis an even function. (C) Itis not a function.

(D) Itis neither an even nor an odd function ~  (E) Itis a one-to-one function.

UIL Math B 2010 - page 2



17.

18.

19.

20.

21.

22.

23.

24,

25.

Integers x & y exist such that x = 2y and the arithmetic mean of x & y is 1 more than the
harmonic mean of x & y. Find the geometric mean of x & y.

A) 3v2 (B)9 © 2v/3 M6 (E) 6v2
Find k if x + 4 is a factor of x5 —x? + kx + 12.
A) 3 (B) —17 ©) 8 (D) —20 (E) 12
The focus of the figure given by the equation x2 + 6x — 12y + 57 =0 is (x , y). Find x.
A 3,9 ®BO, © 7,49 O 4,—3) () (3,7

Let f(x) = ﬁ Find the average rate of change of f(x) over the interval [2, 5].

1 2 1 1
A —3 ®) — 3 © % @) 13 (E) 3;
Roland Bones found a die with 6 blank faces on it. He painted the numbers 1, 1,2, 3,5, & 8,
one number per face, on the die. He created a game such that he gets 10 points if he rolls a

composite number, he gets S points if he rolls a prime number, and he loses 7 points if he rolls
a unit. What would the mathematical expectation be for any given roll?

(A) — 7 pts (B) —21pts (C) 1pt (D) 12 pts (E) 11 pts

Two distinct numbers are selected randomly from the set {2,1,3,4,7,11}. What s the
probability that their sum is an odd number?

(A) 531% B) 511% (€) 50% (D) 433% (E) 461%

The figure shown is reflected over a negative diagonal. Which of the following figures is the
result of that single transformation?

F .k . F .1
(A) (®) © (D) (E)

A recent visit to the planet Strangebase discovered that the equation, 3S 2 — 25S + 66 = 0, has
two solutions, 4 and 9. What base was being used for the number system on planet Strangebase?

(A) base5 (B) basell (C) base 13 (D) base 17 (E) base 36

On the map legend, 1 inch represents 120 miles. Beautiful downtown Millersview is 45 miles
from San Angelo. How far is it on the map?

@A) & » ®) 3 ©3" ®) 13" (E) 23 "
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