2005 LSU Math Contest
Algebra - Geometry Session

Questions 1 - 15 are worth 1 point cach and questions 16 - 24
are worth 7 points each.

No calculators are allowed.

Pictures are only sketches and are not necessarily drawn to
scale or proportion.

You have one hour and twenty minutes to complete the entire
MOHNiNg exanm.

(uestions 1 - 15 Multiple Choice

Please:

& Use the answer sheet for your answers.

o Answer only one choice A, B, C, D, or E for each gquestion
by circling your answer on the answer sheet.

& Erase clearly any answer you wish to change.

¢ Do not make stray marks on the answer sheet.

1
Letx s+ 2+ v3and y = 2 — /3. Then the guotient ¢ is
A an irrational number B1 C74+v1
D 66 2/3 E none of these
2
The height of an equilateral triangle of side a is given by

VZ V3 V3 VE V2
A S B 5= C5= D #5* L
3

Five points on a circle are numbered 1, 2, 3, 4, and § in clock-
wise ordet. A bug jurnps i a counterclockwise direction from
one point to another around the circle. If it is on an odd-
numbered point, i moves two points, and if it is on an even-
numbered point, it moves one point. If the bug begins on point
1, after 2005 jumps it will be on point

Al B2 C3 b4 ES

4
The value of 1 —2+3—4+5—6+- - - —998-+8949 — 1600+ 1001
is

A 5060 B 501 C-501 D -1001 E 1000

8
The sizes of the angles of a quadrilateral are x, z + 10, 4 20,
and x 4 30 degrees.

The largest angle, in degrees, is

ATS BE&s Cos D105 E 115

]
If a lincar function f{x) satisfies the following two conditions

D) =3, 2)flx)=flz+1)-2
then f(x} =
Aetl Bri+2 C2z D4x—~1 E25x+ .5
7

Two reciangles overlap in a smaller rectangle as shown.

Find the shaded area in square feet.
A 255 B 27 <24

8
Equilateral triangle PQR is inscribed in equilateral triangle
ABC as shown below with P} | BC.

F285

265

A

B s C
The ratio of the area of APQ R to the area of AABC is
2

1 1 1
A e s z
6 B C3 Dz E

S




9
In the diagram ZPCR = 12° and a sequence of isosceles
triangies is drawn as shown.

Q R

What is the largest number of such {riangles that can be
drawn?

A8 B4 C5 b7 E6

1¢
How many positive integers less than 1000 have the sum of
their digits equal to 67

A 18 B 19 cz27 D28 E 111

11
How many times in one (24 hours) day do the hands of a
clock form a right angle?

A22 B24 C44 D 46 E48

12
Apples and pears used to cost the same. One day the price of
apples went up 6% and the price of pears 10%.

The price of 4 1b of apples and 4 Ib of pears together will
have increased

A 6% B 8% Ci0% D 16% E none of these

13
Mr. Smith was driving 50 m.p.h. for the first two hours of his
trip, and then 60 m.p.h. for the remaining three hours of his
trip.

What was his average speed (in m.p.h.) during the whole
trip?

Questions 16 - 24 Exact Answer Questions

These next nine gquestions are exact numerical or algebraic
answers. Hand written exact answers must be written on the
answer sheet with fractions reduced, radicals simplified, and
denominators rationalized. Do not make an approximation
Jor m or other irrational numbers. Answers must be exact.
Large numbers should not be multiplied out, i.e., do not try to
multiply out 20! or 61°.

16 Vita Veggie Restaurant sells dumplings in boxes of
four, seven, and thirteen. Find the largest number of
dumplings that you cannot buy in a combination of
Vita’s boxes.

17 Given that 24/2 — +/3 = /g — v/b, where ¢ and b are

positive integers, find ¢ and b.

18 For a real number = let [z] denote the greatest integer
<z, e [4.99] =4 Compute z if iz] - = = 11.

19 The roots z; and zp of the guadratic equation
z% + ax = b — 1 are non-zero integers, Write o7 + b
as a product of two integers greater than one.

20 Find the exact value of

(666 666 66617 — (333333 333)%.

21 What is 30% of 40% of 507

22 The area of the shaded rectangle R, is [ in®. Find the
area of the shaded rectangle Ry

A 54 B 55 C 56 D57 E 38
11 e . . .
. 23 What ¢ ?
Fa? 4 ;,f ~ 62, whatis the value of 2% + Z 7 at is the size of the angle x in the diagram below
A g4 B 8%+ 2 C8* 2842
DR+ 282 Eg% 428
13
a+1/b+1/c equals
3 thte ~ 3{at-b4c
A a—+b+a B au,bc = C abe )
abtac4-be o
D shiieste E &




24 Consider the equation 22 + xg + 33+ 14 + 25 + T +
Ty +xg + xg + a9 = 3.

How many non-negative integral solutions does it have?

Tie Breaker

Please give a detailed explanation on the answer sheet 1o your
sohution to Question 24.

This tie breaker question is graded as an essay question
i.e, it is graded for the clarity of explanation and argument as
well as correciness. It is the only question graded for partial
credit.

It is graded only to separate first, second, and third place ties.




