2.4 Answers
Further A-Level Pure M athematics, Core 2
Maclaurin Series
2.4.1 Solution to 2.2 Example (Teaching Video)
f(x) = 8N = f0) =1

f(x) = e"* cosx = f'(0) =1

f7(x) = e™(—sinx) + e¥"* cosx cosx

= ™ (cox — sinx) = 70 = 1
By Maclaurin,
f(x) ~ f(0) + f(0) x + f2$0) 'S
2
X
f ~ 1 —
(X) + X + >
[ 6 marks]
2.4.2 Solutionsto 2.3 Exercise
Answer 1
f(x) = "X = f(0) = e
f/(x) = €% (~sinx) = f(0) = 0
f7(x) = €% (= cosx) + € (=sinx)(-sinx)
= e“*(sn*x — cosx) = f7(0) = —e
By Maclaurin,
f(x) =~ fO) + (0 x + %xz
2
ex
f(x) ~ - —
(X) ~ e >
[ 6 marks]
Answer 2
f(x) = cos (x€e) = f(0) = -1
f7(x) = —sin(x &) n & = f'(0) = 0
f7(x) = —sin(n &) n& - cos (7€) nen e

= 7e(~sn(ne) - nefcos(n ) = 7(0) = #°

By Maclaurin,
f7(0) 2

f(x) =~ f(O) + f (0 x + 2 X

2

7o 2
f(X) = -1+ —X
(X) >

[ 6 marks]



Answer 3
f(X) = sin(mcosx) = f0 =0
f’(X) = cos(mcosx) z (—sinX) = (0 =0

f”(x) = cos(mwcosx) mw (—cosx) + (—sin(mxcosx) w (—sinx) & (—sNX)

= — 71 COSXCOS( T COSX) — nzsinzxsin(ncosx) = 70 ==x
By Maclaurin, f(x) ~ f(0) + f"(0) x + f2(0)
T2
f -
(X) = >
[ 6 marks]
Answer 4
fx) = et™* = f(0) = e
(%) = el‘x2 (- 2%) = (0) = 0
f7(x) = ( 2) + el” ( 2X) (— 2X)
= —2e1_x + 4x2el™* = f7(0) = -
By Maclaurin, f(x) ~ f(0) + f"(0) x + fZEO) X
f(xX) ~ e - ex?
[ 6mark ]

Answer 5

(i)

f(X) =In(2+ x) when x = 0O, f(0) =1In2

f'(x) = > x whenx = 0, f’(0) = —
” 1 ”
f xX) = —W whenx = 0, f 0 = ——
”r _ 2 _ ”nr _ i
f7(X) = —(2 X3 whenx = 0, f77(0) = 2
6 4 3
Py = — h _ 10 __>
(X) (21 X0 whenx = 0O, (0) 3
24

O X) = whenx = 0, £ 0 = —

(2 4+ x)°




23 ¥
X X
ii f ~IN2+ — - —+ — - — + ——
(i) =Nzt~ 5 "% 6 " 160
[ 8 marks]
Wolfram Alpha can do Maclaurin series.
To check your answer to question 5,
series[ In(2 + X), {x, O, 5} ]
% WolframAlpha
series(In(2+x),0x0,5)] =]
o ' : : : II;- |J:;u| ' O x
Answer 6
f(X) =1In(1+ snx) when x = 0, f(0O)=0
f (x) = LS,X whenx = 0, f7(0) =1
1+ sinx
f7(x) = 1 whenx = 0 f7(0) = -1
1+ sinx S B
COS X
f7(x) = — whenx = 0 70 = -1
* (1 + sinx)? ’ ©
- 2 cos? X 4
fDxy = DX ST XT henx =0, f®(0) = 2
® (1+ sinx)3 whenx =% ©
2 3
f(x)zx—x——x—+£
2 6 12
[ 10 marks]
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Teachers may obtain detailed worked solutions to the exercises by email from mhh@shrewsbury.org.uk



