A LEVEL MATHEMATICS ANSWERS AND MARKSCHEMES

SEQUENCES AND SERIES


1.
a)
is a GP
B1


a=1; r = -
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10th term = ar9 = 
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b)
is an AP
B1


10th term = a + 9d =  1 + 9 ( -
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2.
a)
1st = 3(1 - 1 = 2
2nd =3(2 - 1 = 5

 

3rd =3(3 - 1 = 8
4th = 3(4 - 1 = 11
M1 A1
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b)
2,5,8,11 is an AP with a=2 and d=3
M1
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 = sum of this AP to n terms



Sn = 
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n(4 + (n-1)3) = 
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n(3n+1)
M1



15050 = 
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n(3n+1)
M1



3n2 + n - 30100 = 0



(n-100)(3n+301) = 0
M1



n=100
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OR:
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3n2 + 3n – 2n = 30100
M1





3n2  +  n – 30100 = 0



(n – 100)(3n + 301) = 0
M1



n = 100
A1
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3.
a)
u1 = -1 + 1 = 0

u2 = 1 + 
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 = 1
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u3 = -1 +[image: image12.wmf]3
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u4 = 1 +
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b)
u1 = 3 + 4 = 7

u2 = 3 + 8 = 11

u3 = 3 + 12 = 15

u4 = 3 + 16 = 19

B1 (all)



divergent























B1
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c)
u1 = 10 + 2 = 12
u2 = 10 + 1 = 11
u3 = 10 +
[image: image16.wmf]3

2

= 10
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u4 = 10 + 
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4.
a)
u1 = 10 
u2 = 
[image: image20.wmf]2

1

(10 + 3 = 8
u3 = 
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(8 + 3 = 7
M1 (use of recurr. rel)



u4 = 
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1

(7 + 3 = 6.5
u5 = 
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(6.5 + 3 = 6.25

A2 (A1 for at least 3)
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b)
Convergent to 6
B1 B1
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c)
u2
= 
[image: image24.wmf]2
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u1 + 3



u3
= 
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(
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u1 + 3)  + 3
M1




= 
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u4
= 
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(
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u5
= 
[image: image34.wmf]2
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(
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5.
a)
nth term is a + (n-1)d
B1



nth term = -5 + (n-1)4 = 4n - 9
B1
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b)
99 = 4k - 9  ( k = 27
M1 A1
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c)
Sn = 
[image: image39.wmf]2

1

n (2a + (n-1)d) = 
[image: image40.wmf]2

1

n (-10 + 4(n-1)) = 
[image: image41.wmf]2
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n(4n - 14)
M1
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n(4n - 14) > 1700
M1



2n2 - 7n - 1700 >0









Critical values 30.96, -27.46
M1(solving quadratic)



M  = 31
A1
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6.
S10 = 
[image: image43.wmf]2

1

(10) (2a + 9d)


170 =  5(2a + 9d)
M1


170 = 10a + 45d
A1


8th term = a+7d = 32
B1


Solving 170 = 10a + 45d and 32 = a+7d simultaneously
M1


d = 6, a = -10
A1 A1
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7. 
a)
S1 = 5 ( a=5
B1



S2 = 16 ( 1st + 2nd = 16  ( 2nd term = 11
M1 A1



S3 = 33 ( 3rd term = 33 - 16 = 17
A1
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b)
Sn-1 = 2(n-1) + 3(n-1)2 =3n2 - 4n +1
M1 A1



un = Sn - Sn-1 = 2n + 3n2 - [3n2 - 4n +1] = 6n – 1
M1 A1
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c)
un - un – 1 = 6n – 1 –[6(n – 1) –1] = 6
M1 A1



( nth term of AP with first term 5, difference 6
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8.
a)
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a + ar = 24
B1



Substituting in:




a = 27(1-r)  

(  27(1-r) +27(1-r)r
= 24

















M1







    
  27r2 
= 3
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= (
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b) 
r = 
[image: image46.wmf]3
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( a = 18
B1



r =-
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 ( a = 36
B1
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9. 
a)
ar = 1

ar3 = 
[image: image48.wmf]16

1


M1 A1



Substituting in: r2 = 
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M1



So r = (
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But 3rd term < 0  ( r<0  so r = -
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b)
Since -1<r<1, series is convergent so 
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      r = -
[image: image53.wmf]4

1

 ( a = -4

B1
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10. a) 
Year 1: 13000





Year 2: 13000 ( 1.08




Year 3: 13000 ( 1.08 ( 1.08 = 13000(1.08)2


Year 4: 13000 ( 1.08 ( 1.08 ( 1.08 =  13000(1.08)3
M1 A1


This is a geometric series with a = 13000, r = 1.08
B1
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b)
u10 = arn-1 = 13000(1.089 = £25987
B1
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c)
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11. a)
b = ra



c = rb

M1



( c = r2a



ac = r2a2
M1



b2 = r2a2




so b2 = ac
A1






[3]


b)
1st: a

2nd: a+d
3rd: a+2d
4th: a+3d




Since 1st,2nd, 4th form a GP:





2nd term of GP = a+d
B1





3rd term of GP = a+3d
B1



( (a+d)2 = a(a+3d)

M1 (attempt to use a))




a2 +2ad +d2 = a2 +3ad
M1 (attempt to solve)

       


    d2 -ad = 0





  d(d - a) = 0



So d=a, since cannot have d=0
A1
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c)
60 = 
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5

(2a + 4d)
M1



60 = 
[image: image58.wmf]2
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4 = a
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d)
Sn = 
[image: image59.wmf]2

1

n (2a + (n-1)d)


  
924 = 
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1

n(8 + 4(n-1))
M1



2n2 + 2n – 924 = 0

  

n2 + n - 462 = 0









  
(n-21)(n+22) = 0
M1


  
n = 21

A1
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12.
 ar = -36

B1
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1
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B1


Solving: a = 
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  and a = 48(1-r)
M1
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-3 = 4(1-r)r
M1


4r2 - 4r - 3=0


(2r + 1)(2r - 3)=0


r = -
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or 1
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A1 A1


|r| <1 if sum to infinity exists so r = -
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B1


a = 
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13. a)
a+2d = 11
B1



9th = a+8d
2nd =a+d
M1



So   a+8d = 5(a+d)
B1   




So  3d = 4a



Solving simultaneous equations
M1



d = 4 a = 3
A1 (both)
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b)
a = 3






un = 3+4(n-1)
un+1 = 3+4n
M1 A1 ft

   

[3+4(n-1)]([3+4n] = 2397
M1



16n2 + 8n – 3 = 2397


     2n2 +n - 300 = 0

     

(2n + 25)(n-12) = 0
M1


     n = -12
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n cannot be negative or fractional ( n = 12
A1
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14. Split into  
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So GP with a = 6; r = 2
B1


So S20 = 
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1

r

4

r

3

= -1 + 2 + 5+...


So AP with a = -1, d=3
B1


So S20 = ½ (20)( -2 + 19(3) = 550
M1 A1 ft


Total = 6291450 + 550 = 6292000
A1 f.t.
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15.
a)
i)
Last mark = a + 6d = 52 + 6d
B1




This can’t be more than 100 or less than 0
M1 (for either)




So 6d ( 48 and 6d ( -52
M1




-8 ( d ( 8
A1 A1
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ii)
Mean = S7 ( 7
M1






= 
[image: image74.wmf]7
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= 52 + 3d = 4th term
A1
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b)
i)
Let D = Rita’s common difference; d = Punita’s common difference




Then 
98 + 2D = 52 + 6d
M1 A1






98 + 5D = 52 + d + 1
A1




Solving: D = -8
M1 A1
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ii)
d=5
B1 ft




Punita’s average 
= 4th mark
M1 (or other method)






= 52+15 = 67
A1
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16.a)
3b - 1 - (2a+b) = (2a+b) - (2a+2)
M1 (setting up these or 



2a+b - (2a+2) = 2a+2 - (a+b)


 similar equs)



( 

2b - 2a - 1 = b - 2 
(  b+1 = 2a  (I)
M1 (simplifying)


  
and     b - 2 = a + 2 - b
(2b = a+4    (II)
A1 (at least 1 correct)



Solving simultaneously
M1



a=2, b=3
A1 A1
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b)
Terms are 5, 6, 7, 8.... so d=1
B1



5 = a+4d ( a = 1
B1

     

Sn = 
[image: image75.wmf]2

1

n(2 + n - 1) = 
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1
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17.a)
For A:
 S48 = 
[image: image77.wmf]2

1

(48 (2500 + 47d)
M1 A1



For B:
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62754.405 =
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M1



£2.44 = d
A1
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b)
For A: un = 1500
B1



1500 = 1250 + (n-1)2.44
M1



n = 102.46
A1



So 103 months
B1



For B: un = 18000
B1



18000 = 15000(1.03n-1
M1



Use of trial and improvement or logs
M1 A1



n = 8 years
B1
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18.a)
un+1 = 
[image: image80.wmf]2

1

un 
B1
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b)
Since each term is half previous one, there is a common ratio so it’s a GP
B1


    
Since -1<r<1, it is convergent
B1
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M1 A1






[4]


c) It travels every distance twice except the first 6m
M1


    
Find 2(
[image: image82.wmf]S
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=24m
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Distance = 18m
A1
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19.a)  r = 
[image: image83.wmf]1
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b)
Since it is convergent, -1 < r < 1
B1



-1 < t - 1 < 1 ( 0 < t < 2




But t ( 1 so 0 < t < 1 or 1 < t < 2
B1
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c)

[image: image84.wmf]r
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     2 - t = t+1
M1

    

t = 
[image: image86.wmf]2

1



A1
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20.
a)
Let a be common first term




a + 5 ( 242 = a ( 35
B1 B1 M1 (forming










equation)




a + 1210 = 243a




a = 5
A1
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b)
S6 for A = 
[image: image87.wmf]2

6

[10 + 5 ( 242] = 3660
M1 A1



S6 for G = 
[image: image88.wmf](
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M1 A1
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21.
a)
ar + ar2 = 6ar3 
M1 A1



( 6r2 – r – 1 = 0

M1



 ( r = 
[image: image89.wmf]2

1

or -
[image: image90.wmf]3

1


A1
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b)
 S( = 
[image: image91.wmf]2
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= 14
M1 A1


  or S( = 
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A1






[3]

22.

a = p

a + 2d = q 
B1



( d = 
[image: image94.wmf]2
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M1



S9
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M1 A1


S9
= 
[image: image96.wmf][
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A1
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23.a) (r – 1)(r2 + r + 1) 
( r3 + r2 + r – r2 – r – 1












M1









( r3 – 1

















A1
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b)
a(1 + r + r2) = 38



a(r3 – 1) = 19


M1



( a(r – 1)(r2 + r + 1) = 19
M1



38(r – 1) = 19

A1



( r – 1 = 
[image: image97.wmf]2

1

 ( r = 1
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