Sir Ellis Kadoorie Secondary School (Shatin)

Mathematics & Statistics (Secondary Six)

Test 1 (Permutations & Combinations + Binomial Expansion)

Time allowed : 60 min


1.
A signaler has six flags, of which one is blue, two are white and three are red. He sends messages by hoisting flags on a flagpole, the message being conveyed by the order in which the colours are arranged. Find how many different message he can send.

 
(a) by using exactly six flags,


(b) by using exactly five flags.

2.
(a) In how many ways can 4 tennis players (says A, B, C and D) can be divided into two teams of 2 players each? Show you answer by listing out all combinations.



e.g. {A,B ; C,D}, {A,C ; B,D}…..


(b)
In how many ways can 10 basketball players be divided into two teams of 5 players each?


(c)
In how many ways can 10 basketball players be divided into two teams of 5 players so that the 2 best players are on opposite teams?

3.
(a)
Expand 
[image: image1.wmf](

)

2

2

2

-

-

-

x

x

 in a series of ascending powers of x as far as the term in x3.’


(b)
Show that, if terms in x3 and higher powers of x in the expansion in ascending powers of x are neglected, then
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Hence find an approximation to the fourth root of 
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, in the form 
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 where p,q are +ve integers.

4.
Write down expressions for the roots of the quadratic equation x2 – x + λ = 0, where λ is a constant.


If λ is so small that λ4 and higher powers of λ may be neglected, show that the roots are approximately

1 – λ – λ2 – 2λ3  and  λ + λ2 + 2λ3.


Using these approximations, estimate to 3 decimal places the roots of the equation 100x2 – 100x + 3=0.

- End of paper -
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