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1
£'(x) £(x) £7(x) £ (x)
a 26236 22 er — 462)( 23 er — 862)( 2" ezx
b |n(l+x)""" n(n—1)1+x)" "> n(n—1)(n-2)(1+x)" "> n!
¢ le* +xe* e’ +(e" +xe")=2¢e" +xe*|2e" + (e +xe*)=3e" +xe* |ne’ +xe”
d |1+ x)_1 -1+ x)_2 -D(-2)a+ x)_3 =21+ )c)_3 =" ! (n-D!A+x)™"
d d? d’
2 a y=et, so - 3¢, —{ =322%3 —{ =3%¢*** and so on.
dn n X n X
It follows that —- =3 e*Pr=3"yasy=e".
dx
b
y — eZ+3x
yv — 3eZ+3x — 3y
y"=3y'=3"y
o2
6
When x = logl, d J; =30
9
3
— 3682( j — eZ
3 a y=sin®3x=(sin3x)2 so ¥ = 2(sin3x)(3cos 3 du" du
y=sin"3x =(sin3x)", so o (sin3x)(3cos3x) Use - 3
=3(2sin3xcos3x)
=3sin6x Use sin 24 = 2sin A cos 4.
2 3 4

d’y

b —= =18cosbx,
dx

7=

c dy

4

Whenxzﬁ, dy
6 dx

=—648cos6x

3 4

=—648cosm =648

f'(x) = 2xe ¥ —x’e™

&y =—108sin 6x, 4y =—0648cos6x
dx dx

f'(x) = (2e™ —2xe ) —(2xe * —x’e ) =e (2 —4x+x?)
f(x)=e *(-4+2x)—e (2 —4x+x*) = (=6 +6x —x?)

b f(x)=e(6-2x)—e "(-6+6x-x")=e (12~ 8x+x7)
so f""(2)=e(12-16+4)=0
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5 a Given that y =secux, so Ey =secxtanx

d2y

A

@ Pearson

@ = sec x(sec” x) + (sec x tan x) tan x

= sec x(sec” x + tan” x)

Use the product rule.

A

= secx(sec® x +sec’ x —1)

3
=2sec’ x —Secx

b y"=2y’-y
ym=6y2yv_yv

= (6sec’ x—1)tan xsecx

When x = E, y"=| 6sec’ T tanﬁsecE
4 4 4 4

=(6(ﬁ)2-1)x1xﬁ=11ﬁ

Use 1+tan” 4 = sec” A.

62 —(1)=()Lony

a y & y & y dr Use the chain rule.
&,y d(. dy &Py dydy . &% (dyY
L (1) =282y 20, 8 Y LYY 5 Y H Y
dxz(y) dx( ydxj Yo Tarde Y

2 2
=2 dy+d—y><dy+2dy><d—y
d® dx dx?  dx  dx?
=2 Q.{_?,QXQ
d  dx dx?

Use the product rule.
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7 f(x):ln(x+\/1+x2)

1 x
a f'(x)=———==x| l+—|, d 1d
x+1+x° ( \/1+x2j Use a(ln”):;au-
B 1 y 32;)65 +x | 1
T x? Vi+x* VI+x?
So \1+x* f'(x)=1
b Differentiating this equation w.r.t.x, using the product rule
14+ % £(x) + —— £'(x) = 0
V1+x?
So (1 +x° ) f"(x)+xf'(x)=0 < Multiply through by 1+ x2.

¢ Differentiating this results w.r.t. x
((1 +x? ) £7() + 2xf"(x)) +(£/(x) + xf"(x)) = 0
giving
(1 +x° ) £ () + 3xf"(x) + £'(x) = 0

d £(0)=—— =1

V140

Using (1 +x2 ) £(x) + xf'(x) = 0 with x =0 and f'(0) =1
£7(0)+ (0)(1) = 0= £"(0) =0

Using (1 +x° ) £""(x) 4+ 3xf"(x)+1'(x) =0 with x=0, f'(0)=1and £"(0)=0
£7(0) + (0)(0) +1=0 = £"(0) = -1
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