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1. (a) Express (r+2)(r+4) in partial fractions.

(1)

(b) Hence show that

2 n(7n + 25)

A(, +2)(r + $ t2(n+3)(n+ a)
(s)
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2. Use algebra to find the set of values of x for which

l3*' - l9x + 201 .-2x + 2
(6)

-Trc.:iil(21;5-l ( 2_**L
GrTm

3:3-L1.le *at>lk*-t=--- j t'.|l:c-ttp--: -.U'3

)LL -*x._t_6*=*_9 -2-)rO

-J:c:-a)-Cr'-: !) -- 
(}----- L= ..r,- ----p z-L- -

(X<I

PMT
Further Mathematics · 2014 · May/Jun · FP2 · QP



3. y:J-a*.'" xe IR

Find the series expansion for y in ascending powers of x, up to and
in x2, giving each coeffrcient in its simplest form.

including the term

(8)

--Pbet' J-s- t-{:1)-
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_Tid +at L(G+e*

f-rr) ; fr-D-t-,s
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4. (a) Use de Moivre's theorem to show that

cos6d : 32cos6d - 48cosa 0 + l8cos2 0 - |

(b) Hence solve for0 < d < +
2

64cos6 0 - 96cosa 0 + 36cos2 e - 3 : 0

giving your answers as exact multiples of z.

(s)

(s)

rl
------++'+-()rl

Cos 69 ;
r\lQl'' #-rrl t
i-r r3ertt r I

(forD t S, rO) 
6, 

Co s 
69 + 5 i 6f os,n g - [s (os+ os^'e - toi bsbst rlg.$fub*db

2.r.ra*;rrro, e QAL 0;atS'I* '- J

/\- - tol.. t I a. -rc t--1$'Lb=Lof ,s-rs(os1g(r+sb)-tLthCa(r-Uxb+ros+a)":("r-36er&rb

G*s "Tzb;%- 4$ c;ae; 6 cosbr t

;i-i- c";69 - t {6+ (n's :E6c""te ; s6b'ie -z)-t

--G6L;l =s 0'5,:fr€
j-€-:S;s#4
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5. (a) Find the general solution of the differential equation

d'v dv
-++2-? +ljy:27r-'
dx' dx

(b) Find the particular solution that satisfies y : 0 and
dv

;:0whenx:0
(6)

Sl ( rn1+ am +ta)=c)
#o aO --lor*

--r ftt u-l t3i

f.a.r**; B9,n?r * 3l

+3Srn3r

r-'olYt' =F o ' 36-3+3 
"- 

&=o
_7_
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ThetransformationZfromthez-plane,wherez:xtiy,tothew-plane,wherew:Ltriv,
is given by

4(l-1)z-8i I t.
rrr:-. r1YY 

2(-l+i)z-i '- 4- 4'

The transformation 7 maps the points on the line / with equation y : x in the z-plane to a
circle C in the w-plane.

(a) Show that

ax' + bxi+ c
l6x2 +l

where a, b and c are real constants to be found.

(b) Hence show that the circle C has equation

(u-3)'+v2:P

where k is a constant to be found.

(6)

(4)

a\*Z-"fr*i$- :r-=-ty*- 7;-X*ix- - "-r-Lrr-LL

l-b-r.3 t" I -- -*z:_*-- -*"
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b) ; - L^l-:-rllrv-1 -E:"9rgI *-&:e.i--loFr-im\--

G:r';E--
1"t+Z-

-'. rsooxl ,r*ffiH) rr

-- v-: t9:s

-- a-:ra: -Uhbr:tlb
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7. (a) Show that the substitution v : y-t transforms the differential equation

,! * y:2xaya (I)
d.r

into the differential equation

dv 3v : -6x' (If)dr x 
(5)

(b) BV solving differential equation (II), find a general solution of differential equation (I)
in the formY3 : f(r).

(6)
L-qit

---L3

-- =J--+ oly = 3 r, -4,,-*)-df.rU-J- -

-;**-Li{-
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8.

initial line

Figure 1

Figure 1 shows a sketch of part of the curve C with polar equation

r:l+tan0, 0<0<+
I

The tangent to the curve C atthe point P is perpendicular to the initial line.

(a) Find the polar coordinates of the point P.

The point Q lieson the curve C, where e : +J
The shaded region R is bounded by OP, OO and the curve C, as shown in Figure

(b) Find the exact area of R, giving your answer in the form

)o"n+.lq +11

o

(s)

(7\
where p, q and r are integers to be found.
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-#,o-- x=cbr9 : ( rr-br9)6lg-:- hrD:r
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