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A c o m p a n y pr e di cts a y e arl y pr ofit of £ 1 2 0 0 0 0 i n t h e y e ar 2 0 1 3.  T h e c o m p a n y pr e di cts
t h at t h e y e arl y pr ofit  will ris e e a c h y e ar b y 5 %.  T h e pr e di ct e d y e arl y pr ofit f or ms a
g e o m etri c s e q u e n c e  wit h c o m m o n r ati o 1. 0 5

( a) S h o w t h at t h e pr e di ct e d pr ofit i n t h e y e ar 2 0 1 6 is £ 1 3 8 9 1 5
( 1)

( b) Fi n d t h e first y e ar i n w hi c h t h e y e arl y pr e di ct e d pr ofit e x c e e ds £ 2 0 0 0 0 0
( 5)

( T ot al 9 m a r ks)

( c) Fi n d t h e t ot al pr e di ct e d pr ofit f or t h e y e ars 2 0 1 3 t o 2 0 2 3 i n cl usi v e, gi vi n g y o ur a ns w er  
t o t h e n e ar est p o u n d.

( 3)
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T h e s e c o n d a n d f o urt h t er ms of a g e o m etri c s eri es ar e 7. 2 a n d 5. 8 3 2 r es p e cti v el y.

T h e c o m m o n r ati o of t h e s eri es is p ositi v e.

F or t his s eri es, fi n d

( a) t h e c o m m o n r ati o,
( 2)

( b) t h e first t er m,
( 2)

( c) t h e s u m of t h e first 5 0 t er ms, gi vi n g y o ur a ns w er t o 3 d e ci m al pl a c es,
( 2)

( T ot al 8 m a r ks)

( d) t h e diff er e n c e b et w e e n t h e s u m t o i nfi nit y a n d t h e s u m of t h e first 5 0 t er ms, gi vi n g y o ur  
a ns w er t o 3 d e ci m al pl a c es.

( 2)
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( a) A g e o m etri c s eri es h as first t er m a a n d c o m m o n r ati o r. Pr o v e t h at t h e s u m of t h e  first 

n t er ms of t h e s eri es is

a ( 1  r n )
.  

1  r
( 4)

( T ot al 1 0 m a r ks)

Mr.  Ki n g  will b e p ai d a s al ar y of £ 3 5 0 0 0 i n t h e y e ar 2 0 0 5.  Mr.  Ki n g’s c o ntr a ct pr o mis es
a 4 % i n cr e as e i n s al ar y e v er y y e ar, t h e first i n cr e as e b ei n g gi v e n i n 2 0 0 6, s o t h at his
a n n u al s al ari es f or m a g e o m etri c s e q u e n c e.

( b) Fi n d, t o t h e n e ar est £ 1 0 0,  Mr.  Ki n g’s s al ar y i n t h e y e ar 2 0 0 8.

( 2)

Mr.  Ki n g  will r e c ei v e a s al ar y e a c h y e ar fr o m 2 0 0 5 u ntil h e r etir es at t h e e n d of 2 0 2 4.

( c) Fi n d, t o t h e n e ar est £ 1 0 0 0, t h e t ot al a m o u nt of s al ar y h e will r e c ei v e i n t h e 
p eri o d  fr o m 2 0 0 5 u ntil h e r etir es at t h e e n d of 2 0 2 4.

( 4)
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T h e first t er m of a g e o m etri c s eri es is 1 2 0. T h e s u m t o i nfi nit y of t h e s eri es is 4 8 0.

( a) S h o w t h at t h e c o m m o n r ati o, r, is 
3

.
4

( 3)

( b) Fi n d, t o 2 d e ci m al pl a c es, t h e diff er e n c e b et w e e n t h e 5t h a n d 6t h t er ms.
( 2)

( c)  C al c ul at e t h e s u m of t h e first 7 t er ms.
( 2)

T h e s u m of t h e first n t er ms of t h e s eri es is gr e at er t h a n 3 0 0.

( d)  C al c ul at e t h e s m all est p ossi bl e v al u e of n .
( 4)

( T ot al 1 1 m a r ks)
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A g e o m etri c s eri es h as first t er m a a n d c o m m o n r ati o r.
T h e s e c o n d t er m of t h e s eri es is 4 a n d t h e s u m t o i nfi nit y of t h e s eri es is 2 5.

( a) S h o w t h at 2 5r 2 – 2 5 r + 4 = 0.

( 4)

( b) Fi n d t h e t w o p ossi bl e v al u es of r.

( 2)

( c) Fi n d t h e c orr es p o n di n g t w o p ossi bl e v al u es of a .

( 2)

( d) S h o w t h at t h e s u m, S n , of t h e first n t er ms of t h e s eri es is gi v e n b y

S n  = 2 5( 1 – r n ).

( 1)

Gi v e n t h at r t a k es t h e l ar g er of its t w o p ossi bl e v al u es,

( e) fi n d t h e s m all est v al u e of n f or w hi c h S n e x c e e ds 2 4.

( 2)

( T ot al 1 1 m a r ks)
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A tr a di n g c o m p a n y m a d e a pr ofit of £ 5 0 0 0 0 i n 2 0 0 6 ( Ye ar 1).

A m o d el f or f ut ur e tr a di n g pr e di cts t h at pr ofits will i n cr e as e y e ar b y y e ar i n a g e o m etri c  
s e q u e n c e wit h c o m m o n r ati o r, r > 1.

T h e  m o d el t h er ef or e pr e di cts t h at i n 2 0 0 7 ( Ye ar 2) a pr ofit of £ 5 0 0 0 0 r will b e  m a d e.

( a)  Writ e d o w n a n e x pr essi o n f or t h e pr e di ct e d pr ofit i n Ye ar n .
( 1)

l o gr
( b) S h o w t h at n 

l o g 4 
 1 .

( 3)

T h e m o d el pr e di cts t h at i n Ye ar n , t h e pr ofit m a d e will e x c e e d £ 2 0 0 0 0 0.

Usi n g t h e m o d el wit h r = 1. 0 9,

( c) fi n d t h e y e ar i n w hi c h t h e pr ofit m a d e will first e x c e e d £ 2 0 0 0 0 0,

( d) fi n d t h e t ot al of t h e pr ofits t h at will b e m a d e b y t h e c o m p a n y o v er t h e 1 0 y e ars fr o m  
2 0 0 6 t o 2 0 1 5 i n cl usi v e, gi vi n g y o ur a ns w er t o t h e n e ar est £ 1 0 0 0 0.

( 3)

( T ot al 9 m a r ks)

( 2)
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