7.4 Answers

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

Answer 1
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Answer 2
(a) f(X) = In (secx + tanx) = f0) =0
f (x) = _r X (secxtanx + seczx)
sec X + tanx
= — X SecX (tanx + secx)
sec X + tanx
= SeCcX O = 70 =1
(b) f”(X) = secxtanx = f70) =0
77 (x) = secxsec’ X + secxtanxtan x
= sC°X + secxtan® x
= sec3x+secx(seczx—1)
= 2sec®x — secx = 70 =1
” (r)
(c) f(x):f(0)+f’(0)x+%x2+ %x‘%
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Answer 3

1

. d :
(1) From the standard result thﬁ? (arcsinx) = 1 >
- X

f(X) = arcsn(4x)

1
f'(X) = —— x4
J 1 - (4x)2
4
- J1-16%2
[ 2 marks]
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=4(1+(-16%9) *

(i) V1-16x2
_ali - L1e2) s 3 22_)
_4(1 2(16x)+8(16x)

4(1+8x2+96x4+...)

f’(x) = 4+ 32x% + 384x* — .

Integrate both sides...

f(X) +c = 4x+£x3+ﬁx5+...
3 5
Asf (0) = arcsin(0)
=0=>c¢c=0
S X) = 4x + %x3+ %XS-F
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Answer 4
f(x) = arctan(1 + x)

WhenXZO,f(0)=al’Ctan(1):;,f(o):%
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Answer 5

) 1
INX X — =1
sinx

snx x cscx = 1

1
x—€x3+?Ox)(—+ax+bx)z1
1 1 1
1+ax+ bx - =¥ - Zaxt+ —x +O( ) 1
6 6 120
For coefficients okz,
a—i:O
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1
a= —
6
For coefficients of<4,
1 1
b-—a+—-—==0
6 120
p=1,1__1
6 6 120
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ThussecX = — + — X+ —— X
X 6 360
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Answer 6

(a) f(x) = esnx — f(0) =0
/(x) = eXcosx + 2e™Xsinx
= e®cosx + 2f (%) = f'(0) =1

f7(x) = € (—snx) + 262 cosx + 2 (x)
= —f(x) + 2e™cosx + 2f (%)
From, ' (x) = e”cosx + 2f (x)

e cosx = f/(x) — 2f (x)

L0 = —F 0+ 2(F (0 - 2f () + 2 (%)
= —fX) + 2 (x) - 4Ff(X) + 2" (X)

= —-5f(x) + 4f"(X) = 70 = 4
Thatis,p=-5 andq=4

[ 5marks]
(b) f7(x) = =5f"(X) + 41”7 (X)
= —5f"(X) + 4 (-5f (X) + 4 (X))
= —20f (x) + 11" (x) = 70 = 11
fPx) = =208 (x) + 117 (%)
= —20f (X) + 11(=5f(x) + 4" (x))
= —55f (x) + 24" (X) = f?0) = 24
FOx) = —55f"(x) + 24f” (%)
= —55f"(x) + 24(-5f (x) + 4’ (X))
= —120f (x) + 41" (X) = fO0) = 41
, 7(0) 2 i00
f(x) = fO) + f(0) x + 2—IX + .. r—'x +
f(X) ~ x+ 2x° + £x3+ X+ ix5
6 120
[ 3marks]
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