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n n
Use formulaefor D r and Zrz to show that
r=1 r=1

Zn:r(r+1):%n(n+1)(n+2). [5]
r=1

The cubic equation x> —6x° +kx+10=0 hasroots p—q, p and p+q, whereqispositive.

(i) By considering the sum of theroots, find p. [2]
(ii) Hence, by considering the product of the roots, find g. [3]
(ili) Find the value of k. [3]

The complex number 2+i is denoted by z, and the complex conjugate of zis denoted by z* .

(i) Express z? intheform x+iy, wherex andy arereal, showing clearly how you obtain your answer.

[2]

(i) Show that 4z— z> simplifiesto areal number, and verify that this real number isequa to zz* . [3]

(iii) Express ii in the form x+iy, where x and y are real, showing clearly how you obtain your
Z_

answer. (3]

A sequence W, U,, U, ... isdefined by

u, =3"-1.
(i) Writedown thevalue of u, . [1]
(ii) Show that u,,, —u, =8x3*". [3]
(iif) Hence prove by induction that each term of the sequence isa multiple of 8. [4]
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(i)

(i)

(iii)

Show that

11 2
2r—-1 2r+1 4r2-1’

Hence find an expression in terms of n for

2 2 2 2
—t—t—=+.. . t—.
3 15 35 4n® -1
State the value of
2
a ,
@ Z4r2—1
r=1
o 2
b
(b) 4r? -1
r=n+1

[2]

[4]

[1]

[1]

In an Argand diagram, the variable point P represents the complex number z= x+iy, and the fixed point
Arepresents a=4-3i.

0]
(ii)
(iii)

Sketch an Argand diagram showing the position of A, and find |a| and arga.

Given that |z—a|=|a| , sketch the locus of P on your Argand diagram.

Hence write down the non-zero value of z corresponding to a point on the locus for which

(@) therea part of zis zero,

(b) argz=arga.

1 -2
The matrix A isgiven by A:(2 1].

(i) Draw adiagram showing the unit square and its image under the transformation represented by A.
(i) Thevalueof detA is5. Show clearly how thisvalue relatesto your diagramin part (i).
A represents a sequence of two elementary geometrical transformations, one of which isarotation R.
(iii) Determine the angle of R, and describe the other transformation fully.

(iv) Statethe matrix that represents R, giving the elementsin an exact form.
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a 2 -1
8 Thematrix M isgivenby M= 2 3 -1|,whereaisaconstant.
2 -1 1
(i) Show that the determinant of M is 2a. [2]
(i) Giventhat a=0, find theinverse matrix M. [4]

(ilf) Hence or otherwise solve the simultaneous equations
X+2y—z=1,

2x+3y—z=2, (3]
2x— y+2z=0.

(iv) Find the value of k for which the simultaneous equations
2y—-z=K,
2X+3y—2=2,
2x— y+2z=0,

have solutions. [3]

(v) Do theequationsin part (iv), with the value of k found, have a solution for which x=z? Justify your
answer. [2]
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