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1. D Because of the isosceles triangles and their exterior angles,

13x =180
L1+ /42+/43+24

=(180-2x) + (180 - 4x) + (180 - 8x) + x

=540 -13x
=540 -180

=| 360

2. B Let S,= the sum of our series,and Q, =1+2+...+n

S

n S, 0o, o

1 1 1 Y=3
2 4 3 Yh=4%
3 10 6 104 =34
4 20 10 2010 = %
5 35 15 Us=%
6 56 21 564, =84

So, we know that §L It 2 and

Sn-Qn.

n(n+1)
=

n+2 _n(n+1) (n+2) _n(n+1)n+2)

3

2

100-101-102 _

SIOO

6

3

343400

6



3. B By the Binomial Expansion Theorem,

1001 = (1+1000)**”’

-1+1997~1-1000+1—99-7—5-1%-1-10002 +...

Only the first three terms matter because any later term would have at least 9 zeros

from a factor of at least 10003.

1«»1997-1-1000+-1i7;29—6~1-10002

=1+1,997,000 + 1,993,006, 000,000 =1,993,007,99| 7 |,001

4. C Since we want a reduced form of the radical, let a,b €XR and
\53-815 =Ja -b
53-815=a-2+ab +b

a+b=53

2v/ab = 8+/15 => ab = 240
Solving this system of equations through substitution or trial-and-error yields
(a,b) = (5,48) or (48,5)
We want only positive roots of the radical so we discard the first solution and are left
with /48 - /5 =[ 443 -5

OR...

We could check each of the solutions by calculator to see which one matches the
unsimplified radical, but this method is looked down upon by mathematicians all over
the world.

Because a,b EX,

S5. C Let us prime factorize the expression:
318 _ 18
=(3°-2°)(3° +2°)
= (3% -2°)(3° +3% 2% +26)(3% + 2%)(36 - 3°-2° + 26)
=19-35-1009-577

=5-7-19-577-1009
Since 5, 7, 19, 577, and 1009 are all prime, then the product of all prime factors of
318 _218 js 318 —2'° =| 387,158,345




6. D We all should know that the sum of the first » natural numbers is ﬁ(nz;l) So

the problem becomes one of an algebraic nature:
4k(4k +1) = 2058 + 3k(3k +1)

16k? + 4k = 5916 + 9k* + 3k
7k* +k-5916 =0
(7k +204)(k -29) =0
k=-24129

7. C By the Pythagorean Theorem, we find that AE = ED = DC = 50.

/ABD = LABC - /DBC = cos™! 0 _ 45°
50+/10

~71.565051° — 45° =| 26.565051°

8. C Since the equation has roots 1, -2, and 3,
(x-1)x+2)x-3)=| x* -2x* -5x+6=0

9. A FG|\|HK = LFGH = LGHK = LHGK = /GFH =r
HK = GHsinr = FGsinr-sinr =| 5sin®r

10. C The slopes of 2x +5y =3 and x -5y =3 are —%— and % respectively, and

the angles they make with the horizontal are tan™ —-:;l and tan™ 5 Thus, the angle

between them is tan™’ -;— —tan!- 2. 33°

11. C Employing the properties of logarithms, we obtain:
1og10%% = 6590 < 1og1997'%" =1997-10g1997 ~ 6590.85 < 6591 = log10%*”*
Thus, we know that

105 <1997 <10%
The first term has 6590 zeros and therefore has 6591 digits. The 'third term has 6591
zeros and therefore has 6592 digits. Since the term we want is sandwiched in the

middle, it must therefore have | 6591 | digits.




12. B The centers of the spheres obviously form a regular tetrahedron. The

distance from the bottom of the top ball to the plane actually equals the height of the

tetrahedron because we only transpose the entire measurement uniformly one inch up.
A

E

C
The height x is the perpendicular dropped from A to plane BCD. The perpendicular
hits the plane at F, which is the centroid of triangle BCD. Since F is the centroid, it
divides median BE into two lengths in a ratio of 2:1, BF being the longer piece.
Finally, each of the sides has length 2 because it is composed of two radii of the spheres.

BF = —BE - -«/13c2 EC? = 2‘/_




13. C

30° -1 N \ A

AK 2 E
12
Since AB=6 and ZBAE = 30°, the distance from B to AE is 3. We have similar
triangles CBD and CAE, meaning that h-3 = 8 =>h=|9

14. C By inspection, we find that A, B, and C are all square roots of /10 — 4i+/6 .

Hence, the solution must be C because there is no definition of positive in complex
numbers.



15. C The radius of the inscribed sphere is identical to that of the circle inscribed
in the triangle at the pyramid’s cross-section perpendicular to a pair of opposides sides
on its base. This diagram illustrates that cross-section.

A

12-1
12 13

\/

5 5

! =213r=60-5r=>r=| —
12-r 3

By comparing similar triangles, 15—3 =

16. B
| In(y? -1) - In(y +1) = sinx

2
ln(y 11) =sinx

ln((y +1)y-1)

y+1

)=sinx

y_1=esinx

y = esinx +1




17. B

log,3=a logg7=>b
log3 _ a log7 -b
log2 log9
log3 =alog2 log7 = blog9
‘ log7 =2blog3

Combining the two final equations, we have
log7 = 2b(alog2) = 2ablog2
Now we simplify the supplied expression to
log,(3) = log, 7 - log, 2
log7

log?2
_ 2ablog2 1
log2

=|2ab-1

18. D Using the discriminant rule for deterimining the shape of quadratic curves,
we have B> - 4AC = 6% —4-7-15 =36 - 420 = =384 < 0, so the curve is an [ ellipse |.

19. C There are 5! ways amongst the five people to sit with respect to order.
Also, because no one is to sit next to anyone, there must be at least four seats in between

6
them so the number of possible arrangements of occupied seats is ( 5) . Hence, the

16
total number of possible ways is 5! ( 5 ) =| 524160

20. C Since the diagonals are perpendicular to each other, let us slide one
diagonal so that the two diagonals become mutual perpendicular bisectors and the figure
becomes a rhombus. Obviously, the median is equal in length to a side, which equals

\/(9)2 (7)2 81 49 |30
= (=] = —+—=|—
2 2 4 4 2

21. C We have 57 choices to select for the first square, 4> choices for the second,
and 3? for the third, so the product is 3600. But amongst the three squares, there are
3600 600

31=6 ways in which they could be permuted, so




22. E Let us divide the dodecagon into twelve congruent triangles radiating from
the center. Then the length of the longest diagonal is simply twice the length of one of
the longer sides of one of those triangles.

75°

30° 10

X 75°
If we draw the altitude to the side with length 10, we have a 15°-75°-90° triangle with
the length of the shortest side equal to S. The length of the longest diagonal is then:

5 2-5 10 10 10 20~2 20~2
X = ° = " P = = = = =
cos75° sin15° [l=ccs30® \/ 423 Ja-23 3-1
202(/3 +1
= (2 ) - 10(«/_6_ + «/5)

23. C The polynomial is f(x) = (x — 2)(x — 1)(x + 1)(x + 2). Evaluating at p gives
us (p-2)(p-1)(p +1)(p +2). Now consider the 5 consecutive integers: p-2, p-1, p,
p+1, and p+2. We can deduce the following facts:

One of the 5 numbers is divisible by 5. Since p is a prime greater than 5, it is
indivisible by S, and therefore one of the four integers p-2, p-1, p+1, p+2 is divisible
by S.

Both of the numbers p-1, p+1 are even; one is divisible by 2 and the other by 4.

Since p is a prime greater than 5, it is indivisible by 3, therefore one of the two integers
p-2 and p-1 is divisible by 3, and one of the two integers p+1 and p+2 is also divisible
by 3.

The information above tells us that the product (p - 2)(p - 1)(p + 1)(p + 2) is divisible
by 8, 9, and 5; therefore it is divisible by | 360







