. 1. Suppose, for some 6 € 0,3 %37;@ % Then (cot 30) tan @ equals

(A) 3 ®) 1
© o7 4

2. Any positive real number = can be expanded as
T=an2"+an_1-2" 14 4a1:2' 409 2%4a_g Dl T P

for some n > 0, where each a; € {0,1}. In the above-dactibed a
expansion of 21.1875, the smallest positive mteger k ‘sucl h@t
a_i #0 is: ! ,' :

VA] 3 (B) 2

3. Ambngst all polynomials p(x) = Co—-l—clw

¥

(C)l (D) 4




7. The sides of a regular hexagon ABCDEF is extended by doubling

them to form a bigger hexagon A'B'C"D'E'F’ as in the figure below.

Then the ratio of the areas of the bigger to the smaller hexagon is:
(A) V3 JB) 3 (C) 23 (D) 4

8. Let (ny.n2.--- ,n12) be a permutation of the numbers 1,2,--- ,12.
The number of arrangements with

ny >ng >ng>ng >ns > ng
and
ng < n7 <ng <ng <nj <nj <npo

equals:
w{d) oo (%) deileiim B

9. Suppose the numbers 71,104 and 159 leave the same remainder r
when divided by a certain number N > 1. Then, the value of 3N +4r
must equal:

\JAT 53 (B) 48 (C) 37 (D) 23

10. In how many ways can we choose a; < a3 < a3 < ay from the set
{1,2,...,30} such that a;,as,as,aq are in arithmetic progression?

A 135 (B) 145 (C) 155 (D) 165




11. What is the minimum value of the function
for real 2?

(A) 3 (B) N (D) 8

12.1f 2,y are positive real numbers such that 3z + 4y < 72, then the
maximum possible value of 12zy(72 - 3z ~ 4y) is:

|x-3|+lz+2|+lw+1[+lzl

(A) 12240 (B) 13824 (C) 10656 (D) 8640

s

- 13. A straight road has walls on both sides of height 8 feet and 4”" 7
respectively. Two ladders are placed from the top of one W’ﬁ
foot of the other as in the figure below. W)aat is the helght
of the maximum clearance z below the ladders? LS
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18. Let p and ¢ be two non-zero polynomials such that the degree of
p is less than or equal to the degree of ¢, and p(a)g(a) = 0 for
a=0,1,2,...,10. Which of the following must be true? T

(A) degree of ¢ # 10
(B) degree of p # 10

)
)

(C) degree of ¢ # 5
)

(D) degree of p#5




22. In a class of 45 students, three students can write well using either
hand. The number of students who can write well only with the right
hand is 24 more than the number of those who write well only with
the left hand. Then, the number of students who can write well with
the right hand is:

(A) 33 By 36 (C) 39 (D) 41
23. The number of triples (a,b,c) of positive integers satisfying the
uation
Fi oy Lol feia
o beae o iatabe

and such that a < b < ¢, equals:

(A) 3 (B) 2 =) “"g(D)o

24. The function z2log, = in the interval (0,2) has:
(A) exactly one point of local maximum and no points of loca.l minimum.
\{B] exactly one point of local minimum and no points of local maximum.

(C) points of local maximum as well as local minimum.

(D) neither a p‘oint of loea.l maximum nor a point of local minimum.




29,

Iy Iy 1o nre el numbers, what s the least possible

('n .'m)("; Jm) (J‘l /"m)r;
Ty Iy =Ty

A | iy Iy
() 10" (B) 107 () 99 (D) 910

\Jllill u'

Two ships are approaching a port along straight routes at constant
velocities, Initinlly, the two ships and the port formed an equilateral

triangle. After the second ship travelled 80 km, the triangle became

right-angled.

PORT

d - 80

00°

80

SHIP 1 SHIP 2

When the first ship reaches the port, the second ship was still 120 km
from the port. Find the initial distance of the ships from the port.

(A) 240km  (B) 300km  (C) 360km (D) 180 km

In the following diagram, four ‘triangles and their sides are given.
Areas of three of them are also given. Find the area z of the remaining

triangle.




30. The range of values that the function

24+ 2x+4
(7) = 5
2r2 + 4+ 9

takes as r varies over all real numbers in the domain of f is:

\LB)/3.<f(x)<1

(‘A) . -2-
2t
2

(©) (D) = < flz) =
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