1.5 Answers

Further A-Level Pure M athematics, Core 2
Maclaurin Series

Answer 1
Y= ap+ X+ X+ ax + ax
dy 2 3
ax =+ 28X+ 33X + 4ay X
g—i}zl = 2a + 6agXx + 12614x2
j—z = 6az + 24a, X
d4
o = 2
[ 4 marks]
Answer 2
y = COSX when x = 0, y=1
dy . dy
—=— = —s8n henx = O, — =0
dx W X dx
d?y d%
2 = —cosx whenx = 0, pva -1
dy ddy
o3 sinx  whenx , 3

d%

d_x4 = COSX when x

I
o
|
[ERN

[ 4 marks]



Answer 3

1
249, = 1 = —
V1
6ag + 24a,uXx = Obutx =0soaz; =0
1
2a2+6a3x+12a4x2=—1butx:Osan:—E
a1+2a2x+3a3x2+4a4x3=Obutx:Osoa1=0
ao+a1x+a2x2+a3x3+a4x4:lbutx:Osoaozl
2 X 2 XA
y=1-—+— o y=1-—+ —
2 24 2! 4

[ 6 marks]

Answer 4
The working can be shortened, as suggested in section 1.3
Here, however, is the full detail,

y = 80+ X+ X + axX + a Xt + asx°

% = a + 28X + 3&X° + day X + 5agX’
3—3 = 2@, + 6agX + 12a,X° + 2085
:—Z = 6ag + 24a,x + 60a5X°

j—:i = 24a,4 + 120a5X

3—2 - 120a

[ 4 marks]



Answer 5

y = snx whenx = 0, y=20
ﬂ:cosx whenx = 0, ﬂ=1
dx dx
d%y . d?y
—= = —snx whenx = 0, —= =0
dx? dx?
d d
—= = —cosx whenx = 0, —= =-1
dx3 dx3
d4y : d4y
—r = 8n henx = O, — =0
X X wnenx X
dy d%
—& = cosx whenx = 0, —= =1
dx® dx®
[ 5marks]
Answer 6
1
120a; = 1 = ——
% == %=1
24a, + 120asx = O butx = 0soa, = 0
1
6az + 24a, X + 60a5x2 =—-1butx = 0soa; = ~5
22, + 6agX + 12614x2 + 20a5x3 =0butx=0so0a, =0
a + 28X + 3a3x2+ 4a4x3+ 5a5x4 =1lbutx=0s0a =1
a0+a1x+a2x2+a3x3+a4x4+a5x5:Obutx:Osoaoz 0
x3 x°
y=X—- —+ ——
6 120
or, more memorably,
RS
YEX Tt

[ 6 marks]



Answer 7

y=1In(1- x) whenx = 0, y =0
dy 1 B dy
- 1-x whenx = 0, o 1
d% 1 ey
dx? (1 - x)2 whenx = 0, dx?
dy 2 dy
dx3 (1-x)3 whenx = 0, dx3
dy 6 dy
bl (1= x)y nenx=25 4a
dy 24 By
dx® (1-x)° whenx = 0, dx®
[ 5marks]
Answer 8
120a5:—24:>35:_%
2434 + 120asx = -6 butx:Osoa4=—%
6ag + 24a,X + 60a5x° = —2 but x = Osoa3=—%
2a2+6a3x+12a4x2+20a5x3=—1 butx:Osoazz_%
a1+2a2x+3a3x2+4a4x3+5a5x4:—1 butx =0soa, = -1
ao+a1x+a2x2+a3x3+a4x4+a5x5:Obutx:OsoaO:O
IV G S S
Y= 2 3 4 5
[ 6 marks]
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