
Christmas Examination

Maths SL IB1
( 16 Problems )

Friday 11 Dec. 2020

Name : ___________________

———————————————————————————————————————————

Tot: / 100

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 [ /6 marks]

Solve the following equations:

i)
x(17− 2x)− 1

5
=4 ) 2x2− 17x+ 21=0 )2

(
x− 3

2

�
(x− 7)= 0 S=

�3
2
; 7

	
ii)

log3(x)(17− log3(x2))− 1
5

= log2(16)

)17log3(x)− 2 log32(x)− 1=5� 4 )2l2− 17l+ 21=0 with l=log3(x)

then by (i) : log3(x)2
�3
2
; 7

	
) x=3

3
2 = 27
p

or x=37

Problem 2 [ /6 marks]

– 8 – 8822 – 7104
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Do not write solutions on this page.

Section B

Answer all questions in the answer booklet provided. Please start each question on a new page.

7. [Maximum mark: 16]

(a) The graph of a quadratic function  f  has its vertex at the point  �3 , 2�  and it intersects 
the  x-axis at  x   5 . Find  f  in the form  f �x�   a �x � h�2 � k . [3]

The quadratic function  g  is defined by  g �x�   px2 � �t � 1� x � p  where  x � \  and  
p , t � \ , p z 0 .

(b) In the case where  g ��3�   g �1�   4 ,

(i) find the value of  p  and the value of  t ;  

(ii) find the range of  g . [7]

(c) The linear function  j  is defined by  j �x�   �x � 3p  where  x � \  and  p � \ , p z 0 . 

Show that the graphs of  j �x�   �x � 3p  and  g �x�   px2 � �t � 1� x � p  have two distinct 
points of intersection for every possible value of  p  and  t . [6]

8. [Maximum mark: 15]

(a) Calculate the value of each of the following logarithms:

(i) log2
1
16

;

(ii)  log9 3 ;

(iii) log 3 81 . [7]

(b) It is given that  logab a   3  , where  a , b � \� , ab z 1 . 

(i) Show that  logab b   �2 .

(ii) Hence find the value of logab
a
b

3

. [8]

=−4

=1

2

=4

(b) (i) logab(a)= 3,(ab)3= a

, a3 b3= a

, a2 b3=1
, b3= 1

a2
= a−2

, b=3 a−2
p

= a
−2
3

therefore logabb= logab
(
a
−2
3
�

=−2

3
logab(a)

=−2

3
3 =−2

(ii) Hence logab
�
3 a
p

b
p

�
=logab(3 a

p
)− logab( b

p
)

=1

3
logab(a)− 1

2
logab(b)

=1

3
� 3− 1

2
� (−2)= 2

Problem 3 [ /4 marks]

Let us consider a= log3(2) and b= log3(5) ; x= log3(1+
3

125) and y= log3(100) .

Then x= log3(
128
125)= log3(128)− log3(128)= log3(27)− log3(53)= 7a− 3b

y= log3(4� 25)= log3(22)+ log3(52)= 2a+2b

1



Problem 4 [ /5 marks]

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

(a) The value of the first term is : u1= 15− 3= 12

(b) un=15−3n=−33 ,3n= 48) n= 16

(c) The common difference is d=−3

Problem 5 [ /6 marks]

An geometric sequence has first term u1=a and second term u2= a2 − 3a;where a> 0:

(a) We fin constant ratio (in terms of a ) by considering r= u2
u1
= a− 3 .

Let us consider the series sn=
X
k=1

n

uk:

(b) The general term for sn is : sn=u1
rn− 1
r− 1 = a

(a− 3)n− 1
(a− 3)− 1 = a

(a− 3)n− 1
a− 4

(c) We vant all the values of a for which the sum to infinity exists.

Hint : There is a formula about this condition in the IB booklet, that is : jrj< 1

then ja− 3j< 1 , −1< (a− 3)< 1 , −1< (a− 3)< 1, 2<a< 4 , a2 (2; 4)

Problem 6 [ /7 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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12EP06

=8

x8+8x7h+ 28x6h2+ 56x5h3+ 70x4h4+ 56x3h5+ 28x2h6+8xh7+h8

=28h2

=70h4
(b) r= c

b
= b

a
then 56h3

28h2 =
28h2

8
) 2h=7h2

2
) h= 4

7

Problem 7 [ /6 marks]

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

where x=/ 0 ; a=/ 0 , b=/ 0, a; b2N (x+1)7=x7+7x6+ 21x5+ 35x4+ 35x3+ 21x2+7x+1

(a) Show that b=21 b=7 C5

(b) The third term in the expansion is the mean of the second term and the fourth term

in the expansion. Find the possible values of x. 21x5= 7x6+ 35x4

2
)x2− 6x+5=0 S= f1; 5g

2


