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1 (n
f'(x) £"(x) £"(x) £ (x)
a [2¢™ 2%e™ =4e™ 2%e’ =8e™ 2"e™
b [n(1+x)"""  |n(n-D(A+x)""’ n(n—1)(n-2)1+x)" "> n!
c |e"+xe* e +(e"+xe)=2e" +xe*|2¢" +(e" +xe’)=3e" +xe* |ne’ +xe*
d [Q+x)" ~(1+x)~ D(2)1+x)72 =20+x)7 [ (mn=DIA+x)™"

2+3x dy 32t dz_y — 322+

¥E
2 a y=e ,soa 2 ,—)3}=33ez+3x,andso on.

dn
It follows that —3: =3"e* =3y asy =t

dx

b
y — e2+3x
y| — 362+3x — 3y
yn — 3yl — 32y
2or
6

When x = logl, d 36/ =307

9

— 36,2 (lf — o2
9
: 2 . 2 dy . n
3 a y=sin”3x=(sin3x)", so = =2(sin3x)(3cos 3x) Use d1° _n-1du
dx dx dr
=3(2sin3xcos3x)
=3sin 6x Use sin2A4 = 2sin A cos A.
d? d* . d*
b af=18cos6x, £=—108sm6x, #=—648cos6x

¢ ym=_648cos6x

4
Whenx =2, 9Y _ _g48cosn = 648
6 dx

4 a f'(x)=2xe " —x’e¢™”
f'(x) = (2e™ —2xe ) —(2xe F —x’e ) =e (2 —4x+x?)
f"(x)=e “(-4+2x)—e (2 -4x+x*)=e *(—6+6x—x7)

b f"(x)=e"(6-2x)—e *(~6+6x—x")=e *(12—-8x+x’)
so f""(2)=e?(12-16+4)=0
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. d
5 a Given that y =secx, so ay =secxtanx

d
dx_{ = sec x(sec” x) + (sec x tan x) tan x

A

Use the product rule.

= sec x(sec” x + tan” x)

A

2 2
= sec x(sec” x +sec” x —1) Use 1+tan” 4 =sec” 4.

=2sec’ x —secx

b y"=2y"-y
ym=6y2yv_yv
= (6sec’ x —1)tan xsec x

When x = =, y" = (6sec’ T tanZsect
4 4 404

:(6(\/5)2 —l)xlxﬁ=ll\/5

d 2 d ) dy dy
6 — =— —=2y— ' ]
a dx(y ) dx(y )dx ydx Use the chain rule
2
%(yz):%(zyilay}=2y3xy+2§);j); Zijy+2(j);J Use the product rule.

¢ 5, d d’y _(dy
b — =212y 240
il dx( Yl (dx
dy dy dy+2dy dy}

3dxdx2 dx  dx?

+
58]

:2{
dx
d3

=2
{ydx dr e
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7 f(x):ln{x+m}

1 X
f'(x) = x<1+ , d 1 du
a — "
x+(1+x%) { w/(l+x2)} Use o nu) =20
| Jory T |

= X =

x ¥ x%) \/(l+x2) \/(l+x2)
So \(1+x2) f'(x) =1

b Differentiating this equation w.r.t.x, using the product rule

JA+ ) () +—2 f(x) =0
J+x%)

So (1+xH)f"(x)+xf'(x)=0 < Multiply through by ~/(1+ x2).

¢ Differentiating this results w.r.t. x
{1+ xH)F"(x) + 2xE"(x)} + {£'(x) + xf"(x)} = 0
giving
1+ x)E"(x) +3xf"(x) +f'(x) =0

d f(0)=——=1

Jivo
Using (1+ x?)f"(x)+xf'(x) =0 with x =0 and f'(0)=1
£7(0)+(0)(1) =0 = £"(0) =0
Using (1+ x?)f""(x)+3xf"(x)+f'(x) =0 with x=0, f'(0)=1 and f"(0) =0
£7(0)+ (0)(0)+1=0= "(0) = —1
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