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Problem 1 [ / 5 marks ]

Solve the following equations

1) 16�x
x� 4 � 3= 0 [ 2 ]

2) 16�x
x� 4 =x� 4 [ 3 ]

Problem 2 [ / 5 marks ]

Consider the function f(x)= (1� k)x2+x+ k.

Find the value of k for which f(x) has only one root.

Problem 3 [ / 8 marks ]

1) Give the value of

a) log 1

3
(9) [ 2 ]

b) log4
� 1

64

)
[ 2 ]

c) log2
(

2
√

16

)
[ 2 ]

2) Hence solve log 1

3
(9)+ log4

� 1

64

)
� 2 log 1

2

(
2

√

16

)
= log7(x) [ 2 ]
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Problem 1 / 5marks

The nth term of an arithmetic sequence is given by un=15−3n .

(a) State the value of the first term, u1. [1]

(b) Given that the nth term of this sequence is −33 , find the value of n . [2]

(c) Find the common difference, d . [2]

Problem 2 / 5marks

Consider any three consecutive integers, n− 1, n and n+1.

(a) Prove that the sum of these three integers is always divisible by 3.

(b) Prove that the sum of the squares of these three integers is never divisible by 3.

Problem 3 / 7marks

Consider the binomial expansion (x+1)7=x7+ax6+bx5+35x4+:::+1

where x=/ 0 and a; b2Z+

(a) Show that b= 21:

The third term in the expansion is the mean? of the second term and the fourth term

in the expansion. ( ?:The mean of m and n is m+n

2
)

(b) Find the possible values of x:

Problem 4 / 6marks

(a) Show that the equation 2 cos2(x)+5 sin(x)=4 may be written in the form

2 sin2(x)−5 sin(x )+ 2=0:

(b) Hence, solve the equation 2 cos2(x)+5 sin(x)=4 , 0 � x � 3p.
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Problem 5 / 6marks

Find the least positive value of x for which cos
( x
2
+ �

3

�
= 1

2
p

Hint : You are supposed to know the exact values of � such that cos(�)= 1

2
p

Problem 6 / 6marks
– 8 –
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6. [Maximum mark: 7]

(a) Show that 
26 2 5 32 3

1 1
x xx

x x
- -

- - =
- -

,  x ∈ \ ,  x ≠ 1 . [2]

(b) Hence or otherwise, solve the equation 2 2 3 6
2 1

0sin
sin

θ
θ

− −
−

=  for  0 ≤ θ ≤ π , θ ≠ π
4

. [5]
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Problem 7 / 7marks

Solve cos(2x)= 5cos(x)− 3 for 06x< 2�
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