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2? + (22)* + (3z)°

. Soln: (A) The fraction take the form , where x = 1013. The result is

2z
2 2 2 2
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2z 2z
. Soln: (D) We have 1 + 1 = 2t! and 1i% = %1 1+ 1i% is therefore % + 22? = 25?
From this, 1+% = % and finally the result is 1 + % = g + % = %.
2

. Soln: (A) The volume of the prism is 6 x 8 x 3. The volume of the half cylinder is

therefore % X6 X8x3 = % x 6 X 2 x 3. Let d be the diameter. It follows that

%W(g)2x6:%X6X2X3_ThatiS7%ﬁx6:§x6x2x3andsod2:12:8:%.

: _ 144 _ 12
From this, d = /3~ = T

. Soln: (C) Only 0 and 1 have this property. 0? =0 and 1? = 1.

. Soln: (C) Let z km be this distance and let ¢ hours be the time taken by the passenger
train to pass the cargo train. We now have x = 54 (t + 2) and x = 72t. Equating the
x’s we solve 54 (t + 2) = 72t. That is, 108 = 18t or t = £® = 6. The value of z is now
r=72x6=432.

. Soln: (A) Let the amount of money to be shared be $2.X. It follows that Sara’s share is

% and Brianna’s share is %. Adding Brianna and Kate’s portion gives % + 500 = X.

This gives % = 500 and so X = 3500 and the total being shared is 2X = $7000.

. Soln: (A) At minute 1, we have 2 x 3 x 12 = 72 At minute 2, we have 7 x 2 x 12 =
168. At minute 3, we have 1 x 6 x8x 12 =576 At minute 4, we have 5x 7x 6x 12 =
2520. At minute 5 and subsequent minutes, the products will be 0.

. Soln: (D) Let the class average be a and let Jennie, Kennie and Lennie’s scores be j, k
and ¢. We can solve for a using the equation # = a. That is, ¢=2+et46T — 4 We

20169 — . This gives a = 69 and Kennie’s score is 69 + 5 = 74.

solve :
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Soln: (D) Let the smallest be n—5 and the largest be n+5. The sum of the 11 numbers
is now 11n and so 11n = 154. Son = @ = 14. The largest of the integers is 14 +5 = 19.

Soln: (B) Suppose the total distance is d km, then the distance to the rest stop is
1+ 3 (d — 1) and the distance from the rest stop is 1+ 3d. It follows that 14 3 (d — 1) +
1+ 3d = d. From this, 6+ 3 (d — 1) + 6 4 2d = 6d which results in d = 6+6 —3 = 9 km.

Soln: (A) Let the sides be (a,b, ¢) where a < b < ¢. The conditions to be satisfied are
a+b+c=13and a+b > c. If a =1 then b+ ¢ = 12. No solutions here. If a = 2 then
b+ c=11. Here b = 5,¢ = 6 works and so one set is (2,5,6). If a = 3 then b + ¢ = 10.
Here b = 4, ¢ = 6 works and so another set is (3,4,6). These are the only solutions.

Soln: (E) The third side is obviously 61 (since 22 4+ 22 = 44 < 61). If & is the height
and the base is 22 then, using Pythagoras’ Theorem, h? + 112 = 612. This gives h? =
612 — 112 = (61 — 11) (61 + 11) = 50 x 72 = 3600. The height is therefore h = /3600 =
60 cm and the area is $bh = § X 22 x 60 = 660 cm?.

Soln: (E) Since triangle PAB is isosceles, PAB = PBA = 45°. The length of AB
is 24 2 = 4 units. If b is the length of AP = BP, then the area of the triangle is
1b-b = 1b2. From Pythagoras’ Theorem, b* + b* = 4% and so 2b* = 16 giving b? = 8. The
area of the triangle is therefore 4 units. The area of the shaded region is the area of the

triangle minus one-quarter of the area of one of the circles. The shaded area is therefore
4 — 7T 22 =41

Soln: (D) Suppose that we have the maximum number of pens possible without 12 or
more of any color. For that to happen, we need groups of 11 pens of each of the 8 colors
ie. 11 x 8 = 88. Now if we add one more pen then there will be at least a group of 12
pens of the same color, so we need 89 pens. Since each pack contains 10 pens, 9 packs
are needed to get the 89 pens.

Soln: (C) Let the times in days to do the job individually for Ali, Benji and Canute
be a,b,c days. The per day rates are therefore 1 - 5 and 1. From the given informa-
tion gl + %) 2 =1, ( + )4 1 and ( C) 24 = 1. The first two equations give
(% + 5(3 4 =2 and ( ) 4 = 1. Subtracting, we get ( C) 4 =1 which is equivalent
to (l — l) 2.4 = 21 — (.6. Adding this to the third equation, we get % = 1.6. This gives

a48c 4
CL——6—3

Soln: (A) 1000000 = 10° = 2656 b is largest when b = c is largest and a is least. Set
a=1andb=c=2% 5 =103 = 1000.

Soln: (D) After joining A to E and E to D there are some isosceles triangles. Since the
triangles ABE and ECD are isosceles (sides of a square are equal) and congruent (by
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symmetry),

/BAE = /BEA = /CDE = /CED — M _ 75

So that ZAED = 360° — (60° + 75° + 75°) = 150°.

Soln: (C) With the obvious notation, g = d+ s, g + d = p and 2p = 3s. The first two
equations give 3s = 3¢9 — 3d and 2p = 2¢g + 2d. Subtracting, 3s — 2p = 3g — 3d — 29 — 2d.
Since 2p = 3s, we have 0 = g — 5d. That is, g = 5d.

k k
Soln: (D) The weight of one dog is d; = 7 The weight of m dogs is d,,, = Fm This is

k
the weight of e elephants and so the weight of one elephant is d_m
e

Soln: (B) Expanding,
(a—b)2+(b—c)®*+ (c—a)® = 2a* — 2ab — 2ac + 2b* — 2bc + 2¢*.

Which clearly has a factor 2 and so its result is even. Since 1 is odd, the result cannot
be equal to 1.

Soln: (B) Let us assume that mixture A is 6 units by volume so that mixture B is 18
units in volume. The total volume is therefore 24 units. The total amount of flour is
therefore 5 + S x 18 = 21. The ratio of flour to sugar is therefore 21 : 3 or 7 : 1.

Soln: (C) The number of robust numbers that are divisible by 3 is |32 | = 33 and the

number of robust numbers that are divisible by 7 is L@J = 14. The answer is not 33+ 14

as this double count numbers that are divisible by 3 and 7. This over count is L@J =4.

21
The required answer is 33 4+ 14 — 4 = 43.

Soln: (E) The units digit of powers of 7 cycles 7,9,3,1,7,9,3,1... The units digits
repeat every 4 powers. Since 2026 = 4 x 506 + 2, the units digit of 72°%* is 1 and the
units digit of 72926 is 9.

Soln: (B) Let C be the midpoint of AB. By construction, AC* + (%7’)2 = 7% and so
AC? = %rz, giving AC' = @7’. Now, AB = 2AC = /3.

Soln: (E) Let the isosceles triangles that are removed be of side lengths a, a and b where
b is the length of each side of the resulting octagon. From Pythagoras, a® + a®> = b?
which gives 24> = b? or a = % Also (by construction), * = a +a + b = 2a + b. So
b=x—2a=2x— % This equation gives b(l—l—%) =zxzorb= T = ;f% =
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