
SI5 FP2.
Use algebra to find the set of values ofx for which

t2
'-'l *1i

(b) Hence, or otherwise, find the set of values of x for which

t2
X+./.>i"""""""r

lx+31

(6)

(1)

e (:g-trXrct3):\21 ><>

- {ral)Lr-'-*lr *,L-r2}> o
( -\)70
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-L< x-<-3

a>1
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, = -z+(zJ1)i

(a) Find the modulus and the argument of z.

Using de Moivre's theorem,

(b) find 26, simplifuing your answer,

(c) find the values of w such that wa : i , giving your answers in the form

a+ibwherea,belR.

(3)

(4)

(2)

'2

:- t.J4 . 6+[Cos(o+2nk-)+iSr

=> t^r ia[lt-T (0, /ognt ) + i S,^( oqL

Cos o t' t S,n o'
rlZ r

. Z\fz
t iSrn

= LdL

J^z
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3. Find, in the formy: f(x), the general solution of the diflerential equation

,r,r, ff +y=3cos2xtanx, ot- , <;
(6)

.*) 45 ;5" = 5C"'ti

? Si^*h* ffiU= 3(os2:t^S'^*

:c) = 3 Co-:>:<-Sr,'oc

Ui"a; .Jt *^i .l:c /-

js'^* =SJ (zcorq6=)&n* dL

=:LGs\i

- 2cos1. +c

PMT



4. (a) Show that

r2(r + 1)2 (r - \)2 12 = 4r3

Given that 2, -- lr1, * t1
r=t

(b) use the identity in (a) and the method of differences to show that

(13 + 23 + 33 +...+ n3) -(l+2+l +...+ n )2

(3)

(4)

") n iilr)' - i' -r)'r'
=cL ,-\f-l , r"C1\7c+

b) - ii;r',|-,*nf ; tr' ,,
I

' rt (c+\)' - (c -rfc'

=il*k
=4r3 +

-.. ls +Zs+.-. t hj ; ( +2.
': €-
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5. A transformation Z from the z-p1ane to the w-p1ane is given by

w= z zi-3i
z+3i

The circle w'ith equation zl - 2 is mapped by Z onto the curve C.

(a) (i) Show that C is a circle.

(ii) Find the centre and radius ofC.

The region lzl ( 2 in the z-plane is mapped by f onto the region R in the w-plane.

(b) Shade the region R on an Argand diagram.

(8)

(2)

o\) tal(z+3;) =l s) ZtJ+3wi =/
:&-'rJ, :) Z (r_,1) 

=
i; \^)

3 \^)

\N=w+aV =)

=>1i lt3,^rl :2 lrl -t\
=> lj,r\ --21o-r\

--) \s\ + 3i \, \ = [En-z)t 2iv \

:) 1,,t2 + nvl e 4rf -4 - 8ra + 4v

=) 5*: t &u + Sva= 4
=) ra."+ *q + vz = is

/ r,\J, 
i^A0S.tO .

te-rF 2=Otoi (Jz3- =.1 l^ir)z'--vr Y' 
o+3i
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6.

Tnitial lineO6a

Figure 1

The cuwe C, shown in Figure 1, has polar equation

r:3a(1+ cos0), 0<A<z

The tangent to C at the point ,4 is parallel to the initial line'

(a) Find the polar coordinates ofl.
(6)

The finite region R, shown shaded in Figure 1 , is bounded by the curve C' the initiai line

and the line Ol.

(b) Use calculus to find the area of the shaded region R, giving your answer in the

form o' (w + q^f3),where p and q are rational number' 
,r,

b, c S,rt@ = 3a.( r +($O)S'^9

b..3^f 
(r+tqr9)(slo)l

# = !o.f -S,n29 *co>e +c.-)"9]

= g^Lcosre-l t-b'Jg +6s29]

- 5qC '214D29 tbsg -\ ]

{,[. l+Coo v=SmD

Vt/, -SrnD u/= (oSB

qv u vul+\A$'oA

8-

= 3a I (1C.ng -lX(org+\)]
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Question 6 continued

. 
Z JEt 

o' ( r +(or9)z J,.8

. +;;[ tor'e + zto>o * \ AV

=3z d'J(z"r +r}tzooso+1 dE

Cos?0+tcorO *3ae

; 
to" f iS,;zo * kS,n0

5r u),- 1o+o1-o)]

= Tr,[ ?s,^g*''] " Z^'tT**l
o ^,L+ -T ]
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1

! : tatP x'

Show that fr : 6"""0 * - 4r""' *

dl,
Hence show ttrat 9-4 :8sec2 x lanx (A sec2 x +B), where AandB are constants to

be found. 
(3)

Find the Tayior series expansion of tan2 x, in ascending powtt' 
"t [' - i)'

up to and including the 1em 
'" [, 

- ;)
(4

5qc"l-

f .* -; ttan)c Se.3* -
ol.a-

--<x<-22

(a)

(b)

(c)

. , .. 6---,L ,

PMT



c) Cl. f, tr,rn x = t",,€ = .!-s 
i5--):

SecL, + -- )- = L- --L

i

I

# = ehnx s eL'L - 2ta.)(l)"-; tG , 
I

y , ( Secqr - \Sec"x = 6(zf -4(z)'. E)
I

*il , r&y'rtunx(3s"*r-t) ' ttzf(a) &"(d'-r) = srzc

i

- - k o'i ! S * sG(r-g) * +n (t=gf-t'9..i;12. $'
I
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8. (a) Show that the transformation x: e'transforms the differential equation

,d'y - dvxir-7xil+16y:2lnx, x>0 (I)

into the differential equation

tl - r9 +t6 y:2u (rD
du2 - du --' -'-

(6)

(b) Find the general solution of the differential equation (II), expressing y as a function

of u.
(7)

(c) Hence obtain the general solution of the differential equation (I).
(1)
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Question 8 continued

a; ?L=C =) = Lq --7u&
d.u

)\nx=L\ --) &=j-d* )c

4u={9^&,r4
dr -ot.r dY a-- ctq

- t otzg-l- Ic" JIa ;-'
ots
d,(^. = ft, *(?J

t y at29
L a('.rz
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Question 8 continued

!A)=a(xl=O

+I . h =+

+ o (r.^ - *)' .'- r"^-- 4.
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