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Individual Events
11 LetA=1°-2+3°—4%+ ..+ 2003% - 2004 find the value of A.
A= (12-2%) + (3% - 4% + ... + (2003° — 2004?)
= -3-7-11 —.....— 4007, this is an Arithmetic series, a= -3, | = -4007=a+(n-1)(-4), n=1002

= 3+ ‘;007 «1002 = —2009010

12 If 2B =2003, C is the unit digit of B, find the value of C.
B = 2003%%; 3! = 3, 3% = 9, 3° = 27, 3% = 81, 3° = 243; the unit digit repeats for every
multiples of 4. 2003?°%% = 2003*°%*3: the unit digit is 7; C = 7.
13 Ifx+y+z=10,x*+y*+2z°=10and xy + yz + zx = m, find the value of m.
(x+y+2)° =10 = x> +y*+ 22+ 2(xy + yz + 2x) = 100 = 10 + 2m = 100 = m = 45
14 Arrange the natural numbers in the following order. In this arrangement, 9 is in the row 3 and
the column 2. If the number 2003 is in the row x and the column y, find the value of xy.
1 2 4 7 11 16
3 5 8 12 17
6 9 13 18

10 14 19
15 20
21 ..
Consider the integers in the first column of each row: 1, 3, 6, 10, ...

The first integer in the first column of the n™ row =”(nT+l)

@< 2003 = n(n + 1) < 4006

62x63 = 3906, 63x64 = 4032; .".greatest possible n = 62
3906 + 2 =1953
The 63" element of the first row = 1954
The 62" element of the second row = 1955, ......... and so on.
2003 =1953+50;63-50+1=14
The 14™ element of the 50™ row is 2003; x = 50, y = 14
Xy =50x14 =700

I5  LetE =412+643 +4/12-643 , find the value of E.
V124643 =1/9+3+249x3 =yJa+b+2ab =+a+b =343
V12643 =9+3-249x3 =/a+b-24ab =/a—+b =3-43

V124643 +112-643 =3+~/3+3-4/3=6
16  In the figure, O is the centre of the bigger semicircle
with radius 10 cm, OB is the diameter of the smaller A
semicircle and C is the midpoint of arc OB and it lies C
on the segment OA. Let the area of the shaded region
be K cm?, find the value of K. (Take = 3)
Shaded area = area of sector OAB — area of AOCB

= L2 L5
210 . 2105 12.5 O 10 cm B
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I7  Inthe figure, let the shaded area formed by the three straight lines

y=-x+3,y=x+1andy=-5x+ 19 be R, find the value of R. >\ Y o
Intersection points are A(1, 2), B(3,4), C(4, -1). v

ZCAB =90°

Area = %\/5\/@: 6.5q.unit }\ x

y=-5x+19

18 Ift :sin“g—cos2 Z—ét , find the value of t.

T 2271_(1]4 (1)2 1 1 3
t=sin®*=—cos*—=|=| -|=| =—-—=——
6 6 2 2 16 4 16
19 In the figure, C lies on AE, AABC and ACDE are
equilateral triangles, F and G are the mid-points of
BC and DE respectively. If the area of AABC is
24 cm?, the area of ACDE is 60 cm?, and the area of
AAFG is Q cm?, find the value of Q.
/FAC = ZGCE = 30°
AF /I CG (corr. Zseq.)
Area of AAFG = Area of AACF = 12 cm? A C E
(They have the same bases AF and the same height)
110 If o and P are the roots of the quadratic equation 4x* — 10x + 3 = 0 and k = o + B, find the
value of k.

K=ol +B2= (a + B)— 20B = @2_2.6}%

Group Events

Gl |If x=1+ l+g + 1+g+E + 1+g+§+i et i+i+-~-+£ , find the
2 (3 3 4 4 4 5 5 5 5 100 100 100

value of x.
X =1+E+§+£+---+%=@x99= 2475
2 2 2 2 2 4
G2 If zis the positive root of the equation 6x4” — 13x6” + 6x9* = 0, find the value of z.
6x(4" + 9°) = 13x6*
x=1
G3  If there are at most k mutually non-congruent isosceles triangles whose perimeter is 25cm and
the lengths of the three sides are positive integers when expressed in cm, find the value of k.
Possible triangles are {7,7,11}, {8,8,9}, {9,9,7}, {10,10,5}, {11,11,3}, {12,12,1}
G4  Given that a, b are positive real numbers satisfying a® = 2004 and b® = 2004. If the number of
integers x that satisfy the inequality a < x < b is h, find the value of h.
12° = 1728, 44° = 1976
a®=2004 = 12 <a<13;b*=2004 = 44 <b < 45
a<x<b= 12 <x <45 = number of integral values of x = 32
G5 If the sum of R consecutive positive integers is 1000 (where R > 1), find the least value of R.
Let the smallest positive integer be x.
X+(x+1)+..+(x+R-1)=1000

§X[2x+ R —1]=1000
R(2x + R — 1) = 2000
Factors of 2000 are 1,2,4,5,8,10,16,20,25,40,50,80,100,125,250,400,500,1000,2000.

After testing the possible values of R one by one, smallest R > 1 is 5, x = 198.
198 + 199 + 200 + 201 + 202 = 2000
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G6

G7

G8

G9

If a, b and c are positive integers such that abc + ab + bc + ac + a + b + ¢ = 2003, find the
least value of abc.

(a+1)(b+1)(c+1) = 2004 = 2* x 3 x 167

abc is the least when the difference between a, b and c are the greatest.
a+1l=2,b+1=2,¢c+1=501

a=1Db=1,¢=500

abc =500

In the figure, ABCD is a trapezium, the segments AB and CD are both perpendicular to BC
and the diagonals AC and BD intersect at X. If AB =9 cm, BC =12 cm and CD =16 cm, and
the area of ABXC is W cm?, find the value of W,

AABX ~ ACDX B A
AX:CX=AB:CD=9:16
Samex : Sacox = 9% : 16° =81 : 256
Let SAABX = 81y, SACDX = 256y
Let AX = 9t, CX = 16t (-~ AABX ~ ACDX) X
AABX and ABCX have the same height.

16t 16
SABCX = SAABX Xa = 81y><3 =144y

Saasc = Saaex + Saecx

P12 _ g1y + 144

6 6
- 5 =144y = 144x— =34.56
y o5 ABCX y o5

Lety = 10g1400~/2 + 10014003/5 + 1091400%/7 , find the value of y.
log+/2x3/5x4/7 _ tlog2+Llog5+Llog7 _3log2+2log5+log7

log1400 log1400 61091400
_log8+1log25+log7 _ log(8x25x7) _ logl400 _1
610g1400 6logl400  6l0g1400 6

In the figure, AABC is an isosceles triangle with AB = AC and ZABC = 80°. If P is a point on
the AB such that AP = BC, ZACP = k®, find the value of k.

ZACB =80°, Z/BAC = 20° A
Let ZACP =k°, AP =BC = 2x '
Then AC = — X
sin10°
ZAPC =180° - (20° + k°) P
Apply sine formula on AACP:
X

sin10°  __ 2X
sin(20°+k°) sink”® .
sin k° = 2 sin 10° sin(20° + k°) 80
sin k® = cos(10° + k°) — cos(30° + k°) B ' C

sin k°® = cos10° cos k°® —sin 10° sin k° — cos 30° cos k° + sin 30° sin k°
sin k°® (1 —% + sin 10°) = (cos10° — cos 30°)cos k°

c0s10° —cos30°

sin10° +sin30°

= 28In10 Sin20°  _ an 10°: k = 10
2sin 20° cos10°

tan k° =
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method 2 Construct an equilateral triangle AAED as shown. Join EC.
ZBAC = 180° — 2x80° = 20° s of AABC, AB = AC.
ZEAD = 60° equilateral A
ZEAC = 60° + 20° = 80° = ZABC
EA=BC=a
AC = AC common
.AABC = ACAE SAS
. AAEC = 80° = ZACB corr. £s =A's
Z/CED =80°-60° =20°=ZCAD
CD = CD common
AD=a=ED
AADC = AEDC SSS
. ZACE = ZBAC = 20° corr. £s AABC = ACAE
ZACD = ZECD = 10° corr. £s AACD = AECD

G10 Suppose P(a, b) is a point on the straight line x —y + 1 = 0 such that the sum of the distance
between P and the point A(1,0) and the distance between P and the point B(3,0) is the least,
find the value of a + b.

Regard x —y + 1 = 0 as mirror. W)
C(~1,2) is the mirror image of A(1,0). ' Xy 4120
Sum of distance is the least 30-

=P(a, b) lies on BC.

P(a, b) liessonx-y+1=0
=b=a+l

Mpg = Mgc

at+l 2

a-3 -4
—2a-2=a-3

. | | x>
A(1,0) 2.0 B(3,00 40 5.




