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1. Write only the requested information on this cover sheet. Do not make any additional

marks on this cover sheet.
. You will be given 10 minutes to take this test.

. There are 80 problems on the test.

. Solve as many problems as you can in the order that they appear.

TMSCA HIGH SCHOOL

NUMBER SENSE

TEST # 13

MARCH 6,2010

. Problems that are skipped are considered wrong.

2
3
4. Write in ink only! It would be advantageous to use non-black ink.
5
6
7

. Problems that appear after the last attempted problem do not count either for or against

you.

oo

GENERAL DIRECTIONS

. ALL PROBLEMS ARE TO BE SOLVED MENTALLY! [No scratch work!]
9. Only the answer may be written in the answer blank.

10. Starred [*] problems require approximate INTEGRAL answers that are within 5% of the

exact answers. All other problems require exact answers.
11. All problems answered correctly are worth FIVE points. FOUR points will be deducted
for all problems answered incorrectly or skipped before the last problem attempted.
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1) 15x222= (19) A half mile is equivalent to rods
2) 2?345—}—3210 = #(20) /19283 =
(3) 135—246 =

(1) 12 x 345=

4 2010 25=

(22) One-third of what number gives the same

' results as that number minus 6?
(5) 192837 -+ 11 has a remainder of :

; : (23) If4 CDs cost $50.00 then 10 CDs cost $
6) 4— -—22- . (mixed number)
(24) 66 x % = : (mixed number)
7 —32)x(032)= (decimal) ' :
3 (25) Which of the following is an evil number,
®) %= . % (decimal) 11,13, or 15?
9 15+-(12—9+6x3= (26) The total number of 1-element subsets and

4-element subsets of the set {r,o,u,n,d} is
*(10) 6879 — 345 +21=

(27) Letk= \/— 54 \/— Truncate k to one decimal

D 15x23=_____ (mixedmombe) " place. (decimal)
(12) 2 feet8 inches +1 foot 10 inches=_____ yards ~ (28) |—1| —1+|—2|+3—5.|—3§|=

(13) 152= (29) Theb3"d hexagonal number is

(14) 153 = | *(30) 8888 x 777 =

(15) MMX =XV = (Arabic Numeral) (1) 1234 x 34 = 4
(16) The GCF of 32, 48, and 96 is | | © (32) If 3x+5=1, then 6x— 1 =

(17) The sum of the proper divisors of 76 is ___ (33) 12452 + 62 + 112 =

(18) 63=3969 = (34) 5Sx 41420 x 3=




(mixed number)

3 4
(35) 103 X 55

(36) {lL,i,n,e} N {s,),0,p,e} has distinct elements

(37) Find kif 532 —572=4k. k=

38) If\/4—\/2+\/x—1=1thenx=

(39) The units digit of 77 is

*(40) 163% x 238+ L =

(41) The slope of the line containing the points

(—2,3) and (4, — 5) is

(42) 114 x 411 =

(43) The sum of the product of the roots taken two
atatime of x3 +x2—5x+3=10is

(44) 11114 + 2225+ 334 = 10

45) If ..., 2.4, %, 0.6, y, ... is a geometric sequence,
then the value of x 4y is

(46) Ifx+y=7andxy=2thenx3 +y3 =

(47) 86 °F = °C

(48) One leg of a right A\ is 40 and the hypotenuse
is 41. The length of the other leg is

(49) Find the harmonic mean of 4 and 16.

*(50) 5380 =18 -+ 6602 +- 22 =

(51) (89)% — (55)(144) =

(52) Given 648 x 3% = 2430. Find 648 x 11.25.

(33) 0.212121... < .090909...=

(54) A convex polygon has 14 distinct diagonals.
How many sides does it have?

(55) tan (§) x cot ()=

(56) If log 9(3*) =3 then x =

(57) The simplified coefficient of the x2y? term in
the expansion of (2x + y)? is

(58) If (4 + 3i) = 2i = a + bi, then a =

(39) ¢P3 — ¢C3 =

*(60) 857.142 x 279.2=

(61) If f(x) =5 — 2x, then f ~1(3) =

(62) How much time has passed from 11:35 a.m. to
2:25 p.m. the same day? minutes

(63) IfPis > of Q and Qis 2 of R then R is what
4 3
percent of P? %

(64) If log x 50 +log x 8=2 then x=

(65) How many words, real or imaginary, can be
made from the letters C,A,L,C,U,L,U,S ?

(66) cos? (3—;‘-—) 4+ sin? (3_3_1‘) -
(67) /5329 =

(68) (8711)(7911) = 10 has a remainder of

ac
b d

21
I . Find b + c.

11
@ [, 5+

*(70) (3.14)° x (2.718)7 =

4
) 3 x2—1=
1.

x2—8x+15 _
x— 35

72) li
(72) lim _

(73) Set U = {x| x € {Integers},—3 < x < 5} is
the universal set and set 4 = {0,1,2}. How many
elements are in set 4’ ?

(74) The probability of rolling a factor of 6 on a
single die is ‘ ’

(75) f(x) = i:gx has how many asymptotes?

(76) If f(x)=x% —8x+- 15, then f/(— 1) =

—————

(77) 211 + 3(2!) + 43!) + 5(41) + 6(5!) =

a8 [ _41 @x) dx =

(79) Change .34 base 5, to a base ten fraction.

*(80) 5432 miles/hour = feet/second
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number) X —y means an integer between x and y inclusive

OTE: If an answer is of the type like % it cannot be written as a repeating decimal

(1) 3330
(2) 5555

(3) —111

402 2
(4) 804, 422, 802

3 5 3
ON
(6) 1%‘
(7) —1.024
(8) 18.75
©) 23
£(10) 6228 —6882
1) 4%

(12) 15,3,1

TN

(13) 225
(14) 3375
(15) 134
(16) 16
(17) 64
18) 63

(19) 160
*(20) 132 — 145
(21) 4140
@) 9

(23) $125.00

25
24 61 1

@5) 15
(26) 10
@7 4.6
(28) —35
29) 15

*30) 6,560,678 —
7,251,274,

(31 1101
(32) —9 -
(33) 183

(34) 240

(35) 613

(36) 2

(37) — 110
(38) 50

393

*(40) 453 —499

' 4 1
(@) —%,—11

© (42) 46854

43) —5
(44) 168
@5) 153,11
(46) 301 -
(47) 30

48) 9

(49) 6.4, 32,62

- *(50) 570 — 628

51) 1

(52) 7290
33) 1, 2_—}
(54) 7

G5 L
(56) 6

(57) 24

(58) 15,3,11

(59) 100

*(60) 227349 —
251279

(61) 1
(62) 170
(63) 200
(64) 20
(65) 5040
(66) 1
(67) 73
(68) 0
(69) 7
*(70) 493 —-.544
(71) 26
(72) 2
(73) 4
(74) %
(75) 2
(76) ;10

(77) 872

(18 15

19 2

*(80) 7569 — 8365




Grader Initials: Ist 2nd 3rd
5x [Last Problem Attempted] + + +
7x [Number Incorrect] - - -
2x [Number Incorrect Sds] - - -

TOTAL SCORE

Tie Breaker: Points scored on S & G Problems

Name: School:

SS/ID Number: City:

Grade: 9 10 11 12 Classification: 1A 2A 3A 4A 5A
et g TMSCA HIGH SCHOOL
T s CALCULATOR

& . TEST #13 [D]

T aE MARCH 6, 2010

GENERAL DIRECTIONS

1. About this test:
A. You will be given 30 minutes to take this test.
B. There are 70 problems on this test.
. How to write the answers:
A. For all problems except stated problem as noted below write three significant digits.
1. Examples (* means correct, but not recommended)
Correct: 12.3,123, 123.%, 1.23x10%, 1.23x10%, 1.23x10/, 1.23x10%, .0190, 1,90x10°
Incorrect: 12.30, 123. 0,1 23(10) 1231041 230x102 1. 23*102 0.19, 1. 9x102 19.0x10?, 1.90E-02
2. Plus or minus one digit error in the third 31gmﬁcant digit is perrmtted
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 51gmﬁcant 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. 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. Plus
‘or minus one digit error in the last significant digit is permitted.
III. 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: « for 3.14159 . . . ;efor2.71828.
. D. Logarithms: Log means common (base 10); Ln means natural (base €).
IV. Scoring:

A. All problems answered correctly are worth FIVE points. TWO points will be deducted for all problems
answered incorrectly or skipped before the last problem attempted.
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10D-1. =5.93 + 4.87 = 7.82 ~==—mmmmmmmmmmm e 1=
10D-2.  (0.33 x 0.286) - (0.0207 - 0.0408) —==——m=—mmmm oo 2=
10D-3. (0.99 - 0.818 - 0.928 + 0.615) x (0.788) =—=—=m—mmmmm—— e 3=
10D-4. {(98.7 ~ 79.1 + 354) (0.0027) (~0.082)} — 0.0765 —=—————mo-mmmmm 4=

(=0.00708 ~ 0.00699) (11.8)
1OD"5- {(87.1)/("96.8)} - (0.208 - 0‘0384) _______________ 5=

10D-6. What is the product of 95 and 4 times 12R? ~=——mc————eo 6=

10D-7. What is the square root of the sum of 5 and the
square root of 11?2 =—==-—mmmm o 1=

10D-8. How fast must Samantha drive from Nacogdoches to
Natchitoches to get there in 2.4 hrs? The towns are 121 mi
APAL . mm e e e e e e 8=

mph

10D-9. 10D-10.
SQUARE CIRCLE

Perimeter = 114 Area = ?

10D-9 = 10D-10 =

Diameter = 0.0303
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(3440 + 1210) (-336 + 674)

o\°

10D-11. 707243 -~ 2.97) * (6.11 - 5.7) T TTTTTTTTTTmommmoomeomo--e- 11=
-0.868(7.42x107° + 3.73x1075) -3.96x1072
10D-12. (631 - 1880) (-0.453) " 0.197 - 0.0662 T 12=
. (-8.35x107° - 2.17x107%) {-108 + (9.64) (-9.44) }
10D-13. (1.81) (-0.703 + 0.625) (7.48) (7.38)  ~—~~~="---=--- 13=
990 + 546 - 842 (44200)(8.30}(10'4 + 5.75x10_4)
10D-14. =5 192) (7.79) 0.919 + 0.286 - 0.289  ~~~"""T00o- 14=
4130 + 40300 - (24500 + 29100) (® - 0.568)
10D-15. (-166) (782) (417) (334 - 348 + 1350) ~~ """ TTooooooes 15=
10D-16. How much can Rob spend on food if he has $50, tax is
8.025% and he tips 15% of the total? ----=----mmommmomo . l6= $
10D-17. The Egyptian Lighthouse of Alexandria was built in
the third century BC and was the third tallest structure in
the world behind the two Great Pyramids. One of the Ancient
Seven Wonders of the World, its height has been estimated at
380 and 440 ft. What is the percent difference in height? ---- 17=
10D-18. What is the smaller of two positive integers if
their product is 5472 and their positive difference is 4? ----- 18= integer
10D-19. : 10D-20.
: RIGHT TRIANGLE RIGHT TRIANGLE
\ 246 /4\0.450
rad?
256 0.701
Area = ?
10D-19 = 10D-20 =
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0.598) (0.669 2 :
10D-21. [( 1{£9 ) + 0.0669} +4/0.00395  ——mmmmme 21=
\/1.28 - 1.09  (0.255) 2
lOD-22. l: 8.23 + 7-13 ——————————————————————————————— 22=
\J24 + 14.1 + (1280)/(45.2)
10D‘23- 23.6 + 6.71 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 23=
10D-24, (0,0601)(7.13)\/(—0.32)2/0.782 + 1/424.4 + 53,5 ——mmmme__ 24=
10D-25. (-1.93) (-4.54) +[(31.8)/(6.11) + [(0.383) (m) ]2 ——cmcomeeee 25=

10D-26. The dome of the US Capitol is 96 ft in diameter

while the dome of Istanbul’s Hagia Sophia, the 1000-year

center for the Eastern Orthodox Church, is 107 ft in

diameter. What is the percent difference in these diameters? - 26=

oe

10D-27. The presidents’ sculpture at Mount Rushmore was
completed in 1941 at a cost of $989,992.32. How much would

it cost in 2010 if the average annual inflation rate for the
period was 3.9587 —mmmmm e . 27=

10D-28. An organizer planned a conference for 65 students
and 117 teachers. The registration fee was $50 for students
and $150 for teachers. The organizer got a grant for $5000
and used part to reduce the student registration fee to $25
and the rest to reduce the teacher fee. What was the new
teacher registration fee? =—=w-mmommmmmmm e 28=

10D-29. 10D-30.
CONE HEMISPHERE

4390

Volume = 1.26x1010

10D-29

10D-30

__ax Total Surface Area = ?
\ D =7?
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1 1

(5.64 + 5.94 - 1.94)2

10D-31. G 5o751 + \jz e

(5.74x105 + 9.39x10°)2

\2.06 - 1.44

3.33x1014

10D-32.
\99.4 - 79.4

+
\[5.37x10% + 7.66x105

[(9700 - 5770)(0.485/0.335)]1/2

10D-33.

(3.26)2 + (0.629 + 3.17)2 + 14.2

(6.98)2 + \/1030

10D-34.

7/ (65600) (0.19)

\/ (1.3) (-60.2)2

1 -0.00565
+

10D-35. -2.39x10° (144 + 35.3)°2

-7.61 + 21.2

\/1.19x10‘14

(0.79)2

(0.273 + 0.348)2 + (-0.482)

10D-36.
with 40 threads per inch.

A “4-40" bolt has an outer diameter of 0.112 inches
The short leg of a paper right

triangle is aligned along the axis of a 4-40 bolt and is then

wrapped around the bolt multiple times.

If the triangle

hypotenuse follows exactly the major thread diameter, what is

the smaller acute angle of the triangle?

10D-37.
at 98.5 mph.

A major league baseball pitcher throws a fast ball
If the release is 5 ft 6.7 in above the ground

and horizontal, how far would the ball travel unencumbered

before hitting the ground?

10D-38.
traveling at a velocity v.

deg

A red car sitting still is passed by a green car
After a 1.35 sec delay, the red

car accelerates at 10.13 mph/sec and catches up with the

green car in 13.57 sec.

How fast was the green car going? ---- 38=

£t (SD)

moh (SD)

10D-39.
CIRCLE AND SCALENE TRIANGLE

///;\\Bt667

0.988

Ly

10D-39

10D-40.
SCALENE AND RIGHT TRIANGLES

AN

495 108.4°

310

10D~-40 =
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10-(3.36 -

-1.43x10°% + 9.18x10°7

10D-41.

10D-42. -52.7 &0-456

10D-43. (-816 - 1610) In{(-951) (-23.3)} ==-coomoommoomm ..

10D-44. (3.34)3 + (21.8 - 4.66)1-89 L ___

(-0.379)

10D-45. (deg) sin.[90° X —7§j§§7—] + cos {99.5° - 67.3°}  ----eo-a__

10D-46. Workers can load a truck with 9-in diameter
cantaloupes in 3 hr 45 min. How long would it take to load
the truck with 14-in diameter watermelons if the workers load
watermelon at a rate of 82% the cantaloupe rate (melon/min),

and the packing factor for both fruit is equal? -------=--c_—_

10D-47. Starting in 1950, the population of a bat cave was
measured in five-year increments to be 32,000, 43,000,
52,000, 65,000 and 71,000. In what year did bats first

occupy the bat cave? ------w--omomme L.

10D-48. (rad) For what value of h greater than 1 does

tan(l/h) = 2(h=1)? =-----mmmm e ...

+ (-39.3) @ T e

integer

10D-49.
FRUSTUMS

— 27.5 —p

10D-49 = : 10D-50 =

Total Surface Area
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- . 1/2
10D-51. 10%(0-861) , ,,-(0.176) [10(0.359/0.654) _ 1000 165)] /2 -
10D-52 18.6 ¢ 1% * 137 52

" 0.479 - o (0.419 - 0.341)
(3.80x107% + 7.93x107%) 10g{1/3.37)
10D-53. Log{(0.211)/(7.56 + 9.61)} "~ TTTTTTTTTooomomooes 53=
(2.2)0-624 _ (5 gg)~0.195
lOD_54- "'1.36 + 0.227 _______________________________ 54=
arctan{4.19 + (3.31) (0.249) }
10D-55. (rad)  Zresin{(0.517 + 0.25)/4.36) TTTTTTTTTTTTTToTmooms BBe
10D-56. (rad) Calculate the smallest positive value of b for
b
which 6 sin(5t) cos(Bt)dt = 0.15. ~=---mmmmooomm oo 56=
0
10D~-57. Mark has a hard candy cube of side dimension a and a
hard candy sphere of diameter D. When he puts each in his
mouth, they start dissolving at an equal volume rate, and the
initial rate of change of a and D are also equal. What is
the ratio of D to @? ---=~---mmmmo oo 57=
_ 25 f
10D-58. TIf the determinant of 13 3¢ = -3, for what value of
. (4f +5) - 3g
g does the determinant of = 437 ---mm e e 58=
’ 13 — 35
10D-59. 10D-60.

SOLID OF REVOLUTION
(Axis of Revolution: y = 5)

10D-59

.5

THREE-QUARTER CIRCLE AND RECTANGLE

R = ?

///D

14.0°

Total Area = 570

10D-60
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10D-61., = e 61=

3
e(n) % e(0.863)
100-62. (0.0491)1000FL(7-560(0-57N 14 469) (0.926) }/2  —oooooos 62=
10D-63. (deg) sin(-28.1°)cos(39.5°) + cos(-28.1°)8in(39.5°) ------=--- 63=
(0.18)2  (0.18)3  (0.18)%
10D-64. (0.18) - > + 3 - 4 Tt TTmmemmessm---oe- 64=
' 8)[ (0.351)8in(4.77) - (0.0835)cos(-2.02 ‘
10D-65. (rad) e'°-28) jstnte.7n) A 65=
(-0.133)3/ (0.351)2 + (0.0835)2

10D-66. A municipal firework is fired, traveling 450 ft into
the air. It then free falls to an elevation of 220 ft, at
which point it is detonated. If the fuse is 8 in long and
burns at a rate of 0.6 in/s, how long after lighting the fuse
should the firework be fired? ---------oomcmmmmm e 66= 5}
10D-67. Twelve tablespoons of dye are added to two gallons
of water to make dyestock. How much dye is needed to make
thirty 55-gallon drums of diestock? ---------c--commo- 67= gal
10D-68. An insect population, if unchecked, would double
every 45 days. What fraction of the original population must
be annihilated every 3 weeks to keep the population in check

(i.e., to keep it from growing)? ----=--------—-c-ccmm. 68= %
10D-69. 10D-70.

EQUILATERAL AND CONGRUENT ISOSCELES SCALENE TRIANGLES

TRIANGLES
ot ?

oot 719 !

10D-69

]
=
o
o

|
<
o
1]




10D-1 = -8.88 10D-11 = -1020 '10D-21 = 0.205
= -8.88x100 = -1.02x103 = 2.05%x10"1
1OD-2 = 0.114 lOD_12 = -1.41}(10—7 lOD'22 = 0.00787
= 1.14x10°1 = 7.87x10°3
10D-13 = -0.00771 A
10D-3 = -0.111 _ 7. 71x10-3 10D-23 = 0.269
= -1.11x10"1 = 2.69x107 L
10D-14 = 396
10D-4 = -0.159 _ 3.96x102 10D-24 = 0.268
= -1.59x10"1 = 2.68x10°1
10D-15 = 1.29x10°©
10D-5 = 0.0149 10D-25 = 12.5
= 1.49x10°2 = 1.25x101
10D-16 = $40.25
10D-6 = 14300 10D-26 = 11.5
= 1.43x10% 10D-17 = 15.8 = 1.15x101
= 1.58x10%
10D-7 = 2.88 ' 10D-27 =
- 2.88%x100 10D-18 = 72 integer $14,339,099.84
10D-8 = 50.4 10D-19 = 0.280 ) 10D-28 = $121.15
= 5.04x101 = 2.80X10
10D-29 = 3310
: ) _ _ 3
10D-9 = 28.5 10D-20 = 0.121 . = 3.31x10
= 2.85x10% = 1.21x10
10D-30 = 1.10
- 0
10D-10 = 0.000721 = 1.10x10

7.21x10°4
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Academic Excellence,

v oy TMSCA HIGH SCHOOL

Sclence through,

Competltion TR MATHEMATICS

% TEST #13

T T MARCH 6, 2010

GENERAL DIRECTIONS

1. About this test: -
A. You will be given 40 minutes to take this test.
B. There are 60 problems on this test.
2. All answers must be written on the answer sheet/Scantron form/Chatsworth card provided. If you are
-using an answer sheet, be sure to use BLOCK CAPITAL LETTERS. Clean erasures are necessary for
accurate grading.
3. If using a scantron answer form, be sure to correctly denote the number of problems not attempted.
4. You may write anywhere on the test itself. You must write only answers on the answer sheet.
5. You may use additional scratch paper provided by the contest director.
6. All problems have ONE and ONLY ONE correct [BEST] answer. There is a penalty for all incorrect
answers.
7. Calculators used on this test must be conform to the UIL standards. Graphing calculators are allowed.
Calculators need not be cleared.
8. All problems answered correctly are worth SIX points. TWO points will be deducted for all problems
answered incorrectly. No points will be added or subtracted for problems not answered.
9. In case of ties, percent accuracy will be used as a tie breaker. '












































































