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(i) Express (1 + 8i)(2 —i) in the form x + iy, showing clearly how you obtain your answer.

1+ 8i
(ii) Hence express o il in the form x + iy.

n
Prove by induction that, forn > 1, z r= %n(n +1)(2n+1).
r=1

2 1 3
The matrix M is given by M = ( 1 2 1 ) .
1 1 3

(i) Find the value of the determinant of M.

(ii) State, giving a brief reason, whether M is singular or non-singular.

Use the substitution x = u + 2 to find the exact value of the real root of the equation

X -6x*+12x-13=0.

n n n
Use the standard resuits for z r, Z r* and 2 1 to show that, for all positive integers n,

r=1 r=1 r=1

n
S (877 —6r% +2r) = 2n3(n + 1).

r=1

The matrix C is given by C = (:]; é)

(i) Find C',

2 1

(i) Given that C = AB, where A = ( 3

), find B!,

[2]

(3]

(5]

(3]
(1]

[5]

[6]

(2]

(51

(a) The complex number 3 + 2i is denoted by w and the complex conjugate of w is denoted by w*.

Find
(i) the modulus of w,

(ii) the argument of w*, giving your answer in radians, correct to 2 decimal places.
(b) Find the complex number u given that u + 2u™ = 3 + 2i.

(c) Sketch, on an Argand diagram, the locus given by |z + 1| = |z|.

4725/Jan06

(1]
(3]

(4]
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2 0)

8 The matrix T is given by T = (O )

(i) Draw a diagram showing the unit square and its image under the transformation represented by T.

(3]

(ii) The transformation represented by matrix T is equivalent to a transformation A, followed by a
transformation B. Give geometrical descriptions of possible transformations A and B, and state
the matrices that represent them. [6]

L 2
r+2 r(r+2)

9 (i) Show that ; - (2]

(ii) Hence find an expression, in terms of n, for

2 2 2
lx3+2x4+"'+n(n+2)' 15]
(iii) Hence find the value of
= 2
@) Z L [
— 2
(b) 2 r(r+2) 2]

r=n+1

10 The roots of the equation
X —9x* +27x-29=0

are denoted by a, B and v, where « is real and B and y are complex.

(i) Write down the value of o + 8 + 7. [1]
(i) Itis given that B = p +iq, where g > 0. Find the value of p, in terms of o. 4]
(iii) Write down the value of afy. (1

(iv) Find the value of g, in terms of o only. [5]
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Mark Total
(i) 2+16i—i -8i? M1 Attempt to multiply correctly
10 +15i A1 Obtain correct answer
(i) M1 Multiply numerator & denominator by conjugate
A1 Obtain denominator 5
1 .
g(lo + 15 or 2 + 3i Alft Their part (i) or 10 + 15i derived again / 5
1’ -1 x1x2x3 Bl Show result true for n = lor 2
6
ln(n +D2n+ D)+ + 1)2 M1 Add next term to given sum formula, any letter OK'
6
DM1 Attempt to factorise or expand and simplify
1
g(n + Dn+2){2(n + 1) + 1} A1 Correct expression obtained
Al Specific statement of induction conclusion, with no
errors seen
()
5 21 1 11 +3 12 Ml Show correct expansion process, allow sign slips
13 13 11
2x5-1x2+3x-1 Al Obtain correct (unsimplified) expression
5 Al Obtain correct answer
(i) B1ft State that M is non-singular as det M non-zero, ft their
determinant
44y + 4 Bl u + 2 squared and cubed correctly
3 2
u +6u +12u+ 8
M1 Substitute these and attempt to simplify
A1 Obtain u3 — 5 = Q or equivalent
u= 3J'5' Aflft Correct solution to their equation
x=2+ 3«/; Alft Obtain 2 + their answer

[ Decimals score 0/2 of final A marks]
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5. 8Zr3 B 6Zr2 +93 r M1 Consider the sum of three separate terms
3 2 2
8Zr =2n(n+1) A1 Correct formula stated or used a.e.f.
63 = n(n + 1H(2n + 1) A1 Correct formula stated or used a.e.f.
A1 Correct term seen
2Xr=nn+1)
3 M1 Attempt to factorise or expand and simplify
+
2n(n + 1) AG A1 Obtain given answer correctly
6. o g8 -2 B1 Transpose leading diagonal and negate other
(i 3 diagonal
-3 1 B1 Divide by determinant
(i) Either . A _ pla-
B1 State or imply (AB) =B"A
14 2 M1A1 Use this result and obtain B” = C'A , or
% ( ) equivalent matrix algebra
-50
M1 Matrix muitn., two elements correct, for any pair
Or Alft All elements correct ft their (i)
’ 1 2
3 B1 ind A"
B=A'C Find A
B= ! ( 0 -2 ] M1 Premultiply by A" stated or implied
> 14 M1 Matrix multn. Two elements correct
Alft All elements correct
1 ( 14 2 )
2
-50 A1 Correct B
Or
+c2b+d
AB= [2a%¢ B1 Find AB
a+3cbh+3d
a=0,c=1,b=-04,d=2.8 M1 Solve one pair of simultaneous equations
A1A1 Each pair of answers
1 14 2 Al ,
5 )
50 Correct B
7
23
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7. , :
@ () ¥13 B1 1 Obtain correct answer, decimals OK
(if)
M1 Using tan ~*®/,, or equivalent trig allow + or -
- 059 A1 Obtain 0.59
' At 3 | Obtain correct answer
(b)
M1 Express LHS in Cartesian form & equate real
and imaginary parts
1-2i A1A1 Obtainx=1and y=-2
A1 4 Correct answer written as a complex number
(©) B1 Sketch of vertical straight line
B1 2 Through (-0.5, 0)
10
8. (i :
B1 For correct vertex (2, -2)
0 2 2 0 B1 For all vertices correct
0 0 -2 -2 B1 3 | For correct diagram
Giy Ether [ 1 0 B1,B1 Reflection, in x-axis
0 -1 B1 Correct matrix
20 B1,B1 Enlargement, centre O s.f.2
B1 6 Correct matrix
02
or -10 B1,B1 Reflection, in the y-axis
B1 Correct matrix
0 1
-2 0
B1,B1 Enlargement, centre O s.f. -2
0 -2 B1 Correct matrix
or 20 B1,B1 Stretch, in x-direction s.f. 2
01 B1 Correct matrix
1 0 B1,B1 Stretch, in y-direction s.f. -2
B1 Correct matrix
0 -2
9
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9. ) r+2—r M1 Show correct process for subtracting fractions
rr +2)
2 A1l 2 Obtain given answer correctly
rr + 2) AG
(i) M1 Express terms as differences using (i)
i
M1 Express 1% 3 (or last 3) terms so that canceliing
occurs
A1 Obtain 1+ l
2
Al Obtain — 1 , - 1
n+2 n+1
3.1 ] A
2 n+l n+2 5 Obtain correct answer in any form
(iit) (a)
Bift |1 | Obtain value from their sum to n terms
(b) 1 1 M1 Using (iii) (a) — (i) or method of differences again
+ [ n—> o is a method error ]
n+l n+2 A1ft |2 | Obtain answer in any form
10
10. | ()
+B+y=
a*tpry=9 B1 |1
(i) B1 State or use other root is p - iq
9 M1 Substitute into (i)
p=2-% A1 Obtain 2p + o =9
2 Al 4 | Obtain correct answer a.e.f.
(i)  apy =29 B 1
(iv) M1 . .
2 2 Substitute into (iii)
ap +q9)=29 Alft Obtain unsimplified expression with no i's
M1 Rearrange to obtain g or ¢
M1 Substitute their expression for p a.e.f.
p)
q= 2 _ 9-a A1 5 Obtain correct answer a.e.f.
4
¢ 11
(iv) Alternative method M1 Substitute into _ofﬂ + By + yo= ?7 .
2pa + p2 + qz =27 A1 Obtain unsimplified expression with no i's
M1 Rearrange to obtain g or q2
M1 Substitute their expression for p a.e.f.
2
q =27 - @-a) _ a@ - o) At “Obtain correct answer a.e.f.
4
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