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Westminster School Chalfenge 2007
Mathematics 11

1Y: hours

My not use a catculator in this paper
wld be cleardy shown,

WUkt attemipt as many questions as possible, in any order you like.

Thera

= are two-spotted ladybirds and seven-spotted ladybirds. The ladybirds in my coccinellarium have
foial of 103 spots. | have more seven spotted than two-spotted ladybirds. '
How many of each do | have?

Vvith a 42 kilogram barrel of marmalade, | can feed eight Peruvian bears for a week or twelve
Columbian bears for a week. | have twelve Peruvian bears and eight Colurbian bears. How many
kiograms of mammalade do | need to feed them for a week?

The members of a sports club are all either swimmers and squash players: 2 of the club are

o
seammers, If ;’ of the swimmers and % of the squash players use the facilities every day, what
fraction of the club does not use the facilities every day?

It the diagram ine CD 1s parallel to ine AB, and M is the midpoint of line XZ.
Angle DXM = 50° and angle MZA = 25°,
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Find angles Z
i MAZ
it CXA.

showing and explamning each step in your working.

Solve these simultaneous equations.
at+bh-c=3,
cra-b=10,
b+c~a=20.

Of the 120 boys in a prep school, 53 are neither in the orchestra nor belong 1o the chess club.

The number of boys who belong to the chess club is 12 more than the number that is in the orchestra.
One third of the boys who are in the orchestra also belong to the chess club.

Haw many boys are in the orchestra and how many belong to the chess club?
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In this addition sum, each of the digits 1 to 9 is vsed once each.
Howuever, sixoof the digits have beon eplaced by lettos,

3 A 2
tr 8 O
Dot F

a Explain why B canonly be 1 <, b o 6.
b Explamn caretully why it This 4, then A must be 1

c Show carefully that 1 you chioase B 1o e 4 oF 68 s fol possitde Lo comploete the sum correctly.

d Fund all the possablo ways of ehsosing A, B G, T3 F amd § a0 et s sse s wcpngsteled correctly.

Show caretully that you have ot ol the wisys

TO make orange squias by, Yo mix Oratige coieenliate witly woitsr P ot §has, ¥ i) eriie % 10 sepsist N

the tato of one part concentrate Lo Gve parts waler Mean Mo Lt v fad

ohe pat concentiate 1o mine pavks wator

A What fraction of Mes King's squash s concentiata?

b It 3 htes of Mis king's squash and 7 itres of Min Bartin's sauisds sedss e
muture would be concentrate ?

c When x htres of Mrs King's squash and 5 tres of Mrs Baon's sopeasds s erieend : of tue

i e

minture was concentrate. What is the value of x7

lan donates 10% ot his salary each month to charity.

Jon donates 20% of his salary each month to chanty

The amount Jon donates is 50% more than the amount lan donates

What percentage increase in Jon's salary would make it equal to lan's salary™?

To double a number means to multiply it by two, In thas questhon, to twiddie a nunl
add four to it, and to flip a pumber will mean to subtract it from 8 (so fippwg 2 grees
gives 9 and so on)
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a if you twiddle a number and then twiddle the answer, the overalt effect of the hwo Coerancns = 0

add eight to the number. What would be the overall effect of the two operatons d your
i twiddle a number and then twiddle the answer?

ii  twiddle a number and then flip the answer?

in  flip a number and then twiddle the answer?

b Show that f you twiddle a number, flip the answer and then twiddie the answer 10 1hat, tus has

the same overall effect as just flipping the number once.

¢ Find a sequence of three operations, each a twiddle or a flip, that you can carry out on any

number and which has the overall etfect of changing the sign of the number.

d Can you find a sequence of operations, each a twiddle ot a flip, that has the overall effect of

leaving every number you apply it to unchanged, but which does not consist only of flips?
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11 a  Multiply out the brackels i (x +y ) x7 and simplily your answer,

b The diagrarn shows a quadiilateidl ALScb)
Side DIC has lengthy x cin,
side AB has length x o+ y o,
sicde AL has lenglh Zy <
angles BAL and CUA are oght aniglon

Wiite an expression tor the aiea af (e cpuassihloaral 1 tearns ol x aritd y,

Cc In fact, the area of the quadilataral is 72 Boare aithnetras, o side Al = x4y = 11 om
Fmd the values ™of x and y
12 a The simullaneous equations balow have ha solulion x = b, y =
ex — Ty =( )
l lx + 3y =11
Find the numbers which must be under e square and tha circle
' b The simultaneous equations below have the solulion x = 5, y = 4.

( x—| =63
[ k(=8
sarmno nuinber rust be

Find the numbers which must be undear the square and tho aircle (the s
both squaras, and the same number in both circlos).

¢ The simultaneous equations below have the solution x = 5, y = - 3.

Bx - 2y = 31
[k+(Oy=1

i Find two whole numbers which could ba undor the squaro and the circle,
il How many different possible pairs of whofe numbars could be under the square and the
circle? Can you show how lo get all the possibiitios?

@ 13 a If you pulled three sweets, one after another, at random oul of a bag containing some toffees and
some chocolates, which of these events would have the largost probability and which would have
the smallest probability? Explain your answers carclully,
i at least one is a tolfee,
ii  the first one is a toffee and the othor two are not,
iii  exaclly one of the thvee is a lolleo,

b My class has equal numbers of boys and gitls in. Almost all the boys and hardly any of the girls
like watching football. If I had one ticket for a football match, and gave it out at random to one
person in my class, which of these events would have the largest probabibty and which would
have the smallest probability? Explaln your answers carclully
i 1 give the ticket to a boy,

i | give the ticket to a boy who does nol like watching football, or to a gir;

i
il | give the ticket to a boy who likes watching foolball,

Turn over for the last question.



14 The picture shows how a perfect riffle in-shuffle of an even number of cards is carried out. i
In the example, there are 10 cards in the deck, numbered 1 to 10 At the start, the cards are in order.

1
2
3
step 1: i g
cut the deck =2
: - i B
halfway down ! 7
8
9
10—
- 6
] e -~ ~ - - ; 1 e e e e e e . B ?
| step 2: [ 2 —————— g
interleavethe | 4 __ T .
i cards as shown | 4 | SeEeemesamen |
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| step 3: §
. complete the 3
. shuffle
b iy
4
10
5

Notice that the lower half of the deck is shuffled in above the upper half of the deck.

a

b

A second perfect riffle in-shuffle is carried out on the ten cards shown in the diagrams above.
Show the order of the cards after this second shuffle.

A perfect riffle in-shuffle is carried out on a deck of two hundred cards numbered 1 to 200, starling

n numerical order. You should not attempt to draw a diagram of this shuffle.
After the shuffle

i
i
ifi
iv
v
Vi
vii
viii

what number is on the fifteenth card counting from the top of the deck?

what number is on the forty-fourth card counting from the top of the deck?
where is the card numbered 277

where is the card numbered 1587

if nis even, what number is on the n" card counting from the top of the deck?
if nis less than or equal to 100, where is the card numbered n?

if nis odd, what number is on the n" card counting from the top of the deck?
if n is more than 100, where is the card numbered n?

The problem with perfect riffle in-shuffles is that they are too perfect: after a certain number of
such shuffles have been carried out on a deck, the deck will be back in its original order!

With a deck of fourteen cards numbered 1 to 14, starting in numerical order, find how many
perfect riffle in-shuffles are required to return the deck to its original order.
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