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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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Question 1 [15 marks ]

Let us consider the sequence u: 15
4
;3
2
;3
5
. . .

1) Is is arithmetic or geometric ? [1]

2) What is the first term un smaller than 1

160 ? [4]

3) Let us consider the series Sn=
X
k=1

n

uk [4]

Sn can be written on the form a

b

(
1−

( c
d

�
n
�
. Find a; b; c; d

4) Give the value of
X
k=4

8

uk [4]

5) What gives Sn if n is infinite ? [2]

Answers

1) Geometric: 3
2

4

15 =
3

5

2

3
= 2

5

2) We solve 15
4

( 2
5

�
n−1= 1

160)n− 1= log�
2
5

�( 1

160
4

15

�
= log�

2
5

�( 1

600

�
=6.98 ) n=8

the first term is u7=
15
4

( 2
5

�
7=� 0.006144 u7<

1

160 =
� 0.00625

3) Sn=
15
4
�
�
2
5

�n
− 1�

2
5

�
− 1

= 15
4
�
1−

�
2
5

�n
1−

�
2
5

� = 15
4
�
1−

�
2
5

�n
5− 2
5

= 15
4

( 5
3

�(
1−

( 2
5

�
n
�
= 25

4

(
1−

( 2
5

�
n
�

then: a
b

(
1−

( c
d

�
n
�
= 25

4

(
1−

( 2
5

�
n
�

for a= 25; b=4; c=2; d=5

4)
X
k=4

8

uk=S8−S3= 25
4

(
1−

( 2
5

�
8
�
− 25

4

(
1−

( 2
5

�
3
�
= 25

4

(( 2
5

�
3−

( 2
5

�
8
�
= 2

5

(
1−

( 2
5

�
5
�

5) S1= 25
4

(
1−

( 2
5

�1�
= 25

4

1



Question 2 [15 marks ]

(a) (b)
i) 9000�

(
1+ 7

100k

�
5k

(with k=1)

= 12623

ii) 2000=9000�
(
1+ r

100k

�
nk

(with k=1 and r=7 )

)n=
log

( 20
9

�
log

( 107
100

� =� 11.8 years

(c)

IB's Marksheme

2



Question 3 [8 marks ]

Turn over

5. [Maximum mark: 6]

Consider the expansion of 
9

23 kx
x

§ ·-¨ ¸
© ¹

, where  k > 0 .

The coefficient of the term in  x6  is 6048. Find the value of  k .
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Consider the expansion of
�
2x3− k

x2

�
9
where k > 0

The coefficient of the term in x17 is 41472

Find k

Answers�
2x3− k

x2

�
9

=
X
n=0

9 �
9
k

�
(2x3)n

�
− k
x2

�
9−n

For having x17: x3n

x2(9−n)
=x17 )3n− 18+2n= 17 ) 5n= 35 )n=7

Therefore the term in x17 is :�
9
7

�
(2x3)7

�
− k

x2

�
9−7

= 36� 27x21 k2x−4= 4608k2x17

) 4608k2= 41472 k= 41472
4608

q
= 3

Question 4 [8 marks ]– 6 – 2223 – 7115

5. [Maximum mark: 7] 

The expansion of  (x + h)8 , where  h > 0 , can be written as  x8 + ax7 + bx6 + cx5 + dx4 + ... + h8 , 
where  a , b , c , d , ... ∈ \ .

(a) Find an expression, in terms of  h , for

(i) a ;

(ii) b ;

(iii) d . [4]

(b) Given that  a ,  b , and  d  are the first three terms of a geometric sequence, find the 
value of  h . [3]
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Answers

(a) (x+h)8=
X
k=0

8 �
8
k

�
h8−k xk

then a=
�

8
8− 7

�
h8−7= 8h b=

�
8

8− 6

�
h2= 28h2 d=

�
8
4

�
h4= 70h4

(b) u1= a u2=u1� r= 28h2 u3=u2� r= 70h4

then r= u2
u1
=u4
u2
) b

a
= d

b
) 28h2

8h
= 70h4

28h2)
7

2
h= 5

2
h2) h= 7

5

3



Question 5 [8 marks ]

A child received a box containing 100 small discs for his birthday. He arranges them into groups
of increasing size. The figure below shows the first 4 groups.

1) The number of boxes the group number n is n(n+1)

2

The following table sows in the second culumn the number of disk of group n

and in the third culumn the total number of disk required.

n ngroup tot(n)
1 1 1
2 3 4
3 6 10
4 10 20
5 15 35
6 21 56
7 28 84
8 36 120
9 45 165
10 55 220
11 66 286
12 78 364
13 91 455
14 105 560

As we can see, we need more than 100 disk for completing 8 groups, and can complete
only 7 groups (using 84 disks).

2) The to obtain the double (i.e 17 groups) we need 560 disks, therefore 6 boxes
) 5 additional boxes

Notice : HL students can show that

tot(n)=
X
k=1

n
k(k+1)

2
= n(n+1)(n+2)

6
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