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1. f(x) : 9x3 - 33x2 -55x - 25

Given that x:5 is a solution of the equation f(x):0,
solve f(x) : 0 completely.

Ftrc; = (T-s) (lx"+lLr+s)

? {bq) ' O =) 31 =_,g 1.1,+,\2;c+J = O

' ;r G4)'-;-+t*t'+
" f,-+7t= IJT= trs
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x\*-ZL+i= o

i

l" ..--,, .:, X-= -L + -L'.3-3'
rf -t(x)ro DL= 1 -?*ti ,
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In the interval 13 < x < 14, the equation

3 + xsin [+) : 0, where x is measured in radians,
\4)

has exactly one root, a.

(a) Starting with the interval 173,741, use interval bisection twice to find an interval of
width 0.25 which contains a.

(3)

(b) Use linear interpolation once on the interval [13, 14] to find an approximate value for a.
Give your answer to 3 decimal places.

{lr; = 3+)cSrn( \x)
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3. (a) Using the formula" fo, ) , undfr2, show that
r=1 r=1

n

I("* t)@+{:

for all positive integers r.

(b) Hence show that

2n

Z t, + l)(r + 4):
r =n-tl

where a and b are integers to be found.

!fr*\(n+s)

i t, * l)(an + b)

q) L(+rXr+t) = Zc- + sgc +tI. \

;-{i(z;tmi i i )i i ;In(oiD + 4n

i"a" ({;ztj^iD ,+ Ent^;i) + 1$n
b

,-,- ,,tnf tn't3nlr +S + rs__r_t{

, iea+r

_ ;_f 
^_[ 

iiz t_ is" i_ 40]

.'';-*^(n%-1^''fzo);-'5.n(n++Xnls)
b) ? 1" irlk +t) -= t(il) (?^i0[2^f$ - ]n (nt+)G$

^ ih I h,;;C)ti^is) : (nl+)(A+s)]

=,Sn - l-ilt + 3t n,+,4o- 
-- n'- l n

= t " f 1^2 *2Tn +2o ]
- t^ (T^ *zo) (n + r)
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(a

(b

(c

zr:3iandzr-- J-
1+i\6

Express z, in the form a + i b, where a and b are real numbers.
(2)

Find the modulus and the argument of z, giving the argument in radians in terms of n

Show the three points representing zp 22 and (2, + zr) respectively,
Argand diagram.

(4)

on a single

(2\

a)Zr= 6(r_i.i-s) \ = 6-6iG t-$d
li;i;ffi a++

C\ Zt+-Zz=- 3-, +S- = 3irl- b5=
! iiG

/117-r

r7 - 2:6

4L,

Nl"r*
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5. The rectangular hyperbola H has equation xy : 9

The point A on H has coordin.,., [0. ])\ 2)

(a) Show that the normal to H at the point Ahas equation

2Y -8x + 45 :0

The normal at A meets H agarn at the point B.

(b) Find the coordinates of B.

(s)

(4)

Lear,e
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..-
+

t2

P44829 RAo'l 22I

PMT
Further Mathematics · 2015 · May/Jun · FP1 · QP



f-:
Er-

l- -\Leave
blank

6. (i) Prove by induction that, for n eZ*,

t I l)': [ ;r,i - ,r ;]
(6)

(ii) Prove by induction that, for n eZ*,

2rr, -t)'=l"tot -r)
(6)

A=\(l.i).=(:.:)LHs

- +{rl)-_:ffi\-
-cl $*$^.e-t* -{o.--n= tr-

A='u+t 
(-., 
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= u !)* (,] 
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Question 6 continued

N=l u.il-:--tr=r)1,= -l'- = t-

gg5'rRt-\5r---s ;-'lnF'<>--.(par n- L-;

as S iln.e- truQ
t(

/(r"-r)'
I

A =(r

n--(1.k I -- (21r.*r) .L) -

=- --{-r+( +,." =0 rJ zl+ *-O'

(ztr+t)z

; 1zt .qf- fu.(zt^-g t tzr^+O]

Leave

blank

= j(r-t^+i) [zrf - rA + 6 tr+ s l

-:= fuue*13r-tr-L--rplr* {or-'.rrtr*rhe* lr::q{"r
A=tr-* I

*c'l+= {or a* -r'(E---
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(i) ( sk 3k-l\A: | - " ^ 
l,whereftisarealconstant.

\-3 k +t)
Given that A is a singular matrix, find the possible values of ft.

(4)

1ii) ( rc s\*: 
[- 3)

A triangle 7 is transformed onto a trtangle I'by the transformation represented by the
matrix B.

The vertices of triangle Z'have coordinates (0, 0), (-20,6) and (l\c,6c'), where c is a
positive constant.

The area of triangle 7'is 135 square units.

(a) Find the matrix B 1

(2)

(b) Find the coordinates of the vertices of the triangle 7, in terms of c where necessary.
(3)

(c) Find the value of c.

5t '+ S(r +1{L-3
'---Sil+1ttt^- -3 =O

(3)

=$
(st^-t Xu-{3) -

30+s-F-tS

'L)
(o, o)

-L( o -1o o \
+s\ o o rc-)

(-2ro) ( oiz- -

Af.eA--Z-c = #'r3-
45_

r.-
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8. The point P (3p2, 6p) lies on the parabola with equation y2 : l2x and the point 
^S 

is the

focus of this parabola.

(a) Prove that SP :3(l + pzl
(3)

The point Q(3q', 6q), p + q, also lies on this parabola.

The tangent to the parabola at the point P and the tangent to the parabola at the pornt Q
meet at the point R.

(b) Find the equations of these two tangents and hence find the coordinates of the point R,

giving the coordinates in their simplest form.
(8)

(c) Prove that 
^SR2 

: SP. SQ
(3)

I ( 3pzr6r)

flr-3'o> =11?+*LFf \)

-- l2:t-

-'''.'.i...-K1tro)1ff=4t;iittp.*1

s
A* ={*(,zr)-,=, 21h'** ''# a It

$u-tP -e i
l,*+

t'P5= a:8g

45=a+ho) fntqt0, i 13 z L*3qr'\ v ft-13:3P'-5
I 
**'w;::1,frr#.# \ 'jtd;';'i*.l: .-I-r'o(-' ,r'^.^r\ t=li". -----:- :::iKlk*:gm"))-r511]:1,._
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Question 8 continued

c) SP= 3(g'"r) Ss. = 3(1'* t)
I ( 3e? ,3Qra)

S (sro)
3-\?+-3er;.il- ;-i;f"i;;?qif;t:-fr*,

.*_[,ff;-f. il
;3:,t-(i;,il]q'v"iilJ

= 3(potr) x S(1t*\)

SR_z " S_p.S a&
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