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1a f(x} urf_-:_ -E_-:ur-u
Quotient rule. So B v whereu =3x+1,u =3, v=x%*+1,v = 2x.
£ = 3(x*+1)-2x(3x+1)  —3xF-2x+3
Hence (x*+1)2 (x? +1)2
1b  productrule.So 8 (¥} =u v+ v'u \where = cos’ x, u' = —2sinxcosx
W= Etﬂ.ﬂ::' . T-"r= SECE xetﬂ.ﬂx
Hence & (x}= —2sinxcosxe™®¥ } cos? xseclye™@®* _ g™@B¥ (] — sin 2x).
2 ard 256 r’—l r—l
a=20483nd U4:ar3:25650 @ _2{]43' Hence - Eand 3
all—rm)
S'” - @ 4
Use 1-r
Thus
1?‘2
2048(1-5 )
%ngT 1", 4088 1
"2 and 2~ © 4096 512

and n =9 by inspection or solve using logs.
3 if(=1+21) isaroot then so too is (—1 — 21}  Hence (Z— (1 + 2i]} ang {z— (1 —2i)) are
the factors so multiply to give 2 + 22+ 5 then divide into the original polynomial to find the

final factorasZ +3 |
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r r=1 . For the term independent of x we have

9—3r=10 SO]‘"=3 .
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We have (3)'~ 2)8 =84 x 64 =75376.
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We find P@ x PR -

6 -2
('l-l-)l( 1 )= 10
Using point P and the dot product * & -1 .

Equation of the plane is 6% + 14y — 8z = 10.

3 1 4|=6i+14j—8k

-1 2

6 1 xr?  x3
Y r— 3
TheMaclaurinexpansionforﬁ‘ is ¥ +2'+3'
2 x!
Now 1 +¢* = 2+x+§+3_".
(2+ +x2+x3‘|xl'2+ e 3\|
i+ =+ r+—+—=
(1+e%)¥@ =1 20 31y 21 3

-
4+ 4x + 3x° +§x"‘.

7a b

x =4sinf sodx =4cosBdf The limits change to

'R.llfﬁ Pl . . g oA '\I%
| (16(1—sin’8) |"4cosfde

e e
=16 cos?6df = [ (8 +8cos26)d6
<

. LT 1 63
This is 86 T 45102678 = ————




9 A+A71t=
so multiply both sides by A which gives AT+I=4
Then multiply by A again to give A%+ A =A% ord® =A% -4

However 4* —A =—-1 s0A* =—I andsok=—1

10
0 r3
7 3 r4
7 2 5 rl
711 7 6 n
711 2 3 4
So 123410 = 34127
11a d . _ 1
—(5in™ ¥) = —
dx vi—x32
11b | udv = uv — |vdu
1 x
I Uu=s—— v =——-
U=3sn "X so vi-x% v1-x3
so?=—-v1—x%
—V1-x%sin'x+ | ———dx=—VI-x%sin'x+x+C
We have Syl —-x3
12 dVv dIf'dr_l_dIf'dh
We want to find dt ~ drdt * dh dt where
dar dh dav dal’ -
E— _G.GEJE— 0.0115— ETFT'JI_.E =Tr".
v _ thdr + mr? dh _ or Zhdr+1r"dh
Hence df dt dt ( dt atr)
Substituting in the information given yields
dV m?
— = 0.6m{-0.06 + 0.006) = —0.044 47—
dt 5 .
13

1 _ . . 1 , . ,
x=2t+it‘ i =24t,x" =1: }-‘=§t3—3t,}-‘ =t3 -3,y =2t

dy vy t2-3 d*y  x'y"—x"y' 2(2+6)-1.(t*-3) (t+1)(t+3)
dx x 2+t anddx®  [x']3 (2+¢t)° T G+ 2)°
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:i}-‘_u t*—3
ForSPsdx ~ soweget 2+1

This gives solutions of = +V3
d¥v  +ve X +ve

; s . i= \:i : = = }ve
Evaluating the second derivative at these values gives dx® +ve
SO0 @ minimum
— d3v  —ve X t+ve
t=—y3 i - = = —ve .
and for dx* +ve SO @ maximum.
For the points of inflection dx= = so (t+2)®

This is just a quadratic and has two roots £ = —1,f = —3.

4 0 6 1
2 22 4 -1
-1 1 A 2
0 4 22 3
0 4 A\+6 9
0 0 A\+8 6
A=7 3(1 + 3) 3

X = F= z=
So 10+2 " a0+2 “T20=2).
When A=2 the system of equations is inconsistent.

When A =-2.1 the solutions are ¥ = 22,75,y = —6.75 ,z= —15.

This is an example of an ill-conditioned set of equations.

1 A B C

(x—1}x +2)2 _x—1+x+2+(x+2}=

sol=A+2)* + Blx—-1)x+2)+ Clx —1)
1 1 1

Choosing ¥ =1; =2;0 yjeld 9 ' 9 3.

1 1 1 1
So (x—1x+2)3 9(x—1) O(x+2) 3(x+2)3

This is a linear ode so the IF is

1
x—1.

—_— 1 — 1
g L s g inke=1] —

We now have

y

r 1 1 1 1
x—1 -l {x—i}{x+2}=dx=,l (9{x—1}_9{x+ 2}_3{x+2}=dx)




16a
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This integrates to give

1 1 1 1, x—1 1
Shnlx—1]- s lx+ 24— +C. y= —1[—5 c‘]
gtk —U-gle+ 21+ gr—=e+ O ) G -1 n|x+2|+3(x+2}+

Considern=1
(cos@+ isind) = cos18+ isinld

so true forn=1.
Assume true for n = k and consider n = k+1

(cos@ + isin@)* = coskf + isinkéd

(cos@ + isinB)* ! = cos(k + 138 + isin(k+ 1148
(cosf + isin6)*! = (cos @ + isinf)*(cos G + i sin )
(cos@ + isin @) = (cos k@ + isin k6Wcos 6 + isind)

Multiply out the rhs and collect real and imaginary parts
=coskfcos @ — sinkfsinf + i(cos kFsinf + sin k& cos &)

Use compound angle formulae
= CUS{kE + B:} + lsiu{kﬂ' + 3:} = CUS{k + 1}8 +1i Sin[k + 1:| d as required_

Since true for n =1 and for k+1 by induction true for all positive integers.

Firstly apply de Moivre’s theorem proved above so

T . . Tt 1ix ., 11w
(ccsﬁ+asluﬁ) _C05ﬁ+151uﬁ

r

co ‘m+ i&i kil
(Cus +1=1u36) EE “ﬁ
T, W
The denominator simplifies to CDEE + lsmi .
i
+ isim—
Now multiply the top and bottom by the complex conjugate of © 9.
(cus 11n +i siu—11ﬁ) (cus e _ i siu—llﬁ)
18 18 18 18
T T . .7
(Cﬂsg +151ug) (Ccsi— lslug)
cos?Cim  sin’iim
. S + =1
The dominator simplifies to 9 9

The real part of the numerator is

CO§ =——COE = + 5in ——5in — = cos | ——

11w 2T 11T 2T 117 2m T
18 18 18 18 ( _)_

2 as required.



