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1  The complex numbers z and w are given by z =6 — i and w = 5 + 4i. Giving your answers in the form x + iy

and showing clearly how you obtain them, find
i) z+3w,

(i) Z.
w

2 1 1 0
2 The matrices A and B are given by A = <4 3) and B = <3 2). Find
(i) AB,

(i) B'A7".

2]
3]

2]
[3]

3 One root of the quadratic equation x>+ ax + b =0, where q and b are real, is the complex number 4 — 3i.

Find the values of a and b.

4 Find (31*2 — 3r+2), expressing your answer in a fully factorised form.

1

n
r=

4x3"=6(3" - 1)
1

5  Prove by induction that, forn> 1,

n
r=

6  The quadratic equation 2x* +x+5=0 has roots a and p.

(i) Use the substitution x = 1
1

(ii) Hence, or otherwise, find the value of (é - 1) <E - 1).

7 Theloci C, and C, are given by |z—3 —4i| =4 and |z| = |z — 8i]| respectively.

(i) Sketch, on a single Argand diagram, the loci C| and C,,.

(i) Hence find the complex numbers represented by the points of intersection of C, and C,.

(iii) Indicate, by shading, the region of the Argand diagram for which

|z—3—-4i|<4and|z|>|z-8i].

. 1 1 _ 2
8 (l) ShOWthat7—m=—r(F+2).

n

2
e r(r+2)

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

[ee]

2 11 find the value of N.

(iii) Given that 1 D30

r=N+
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to obtain a quadratic equation in « with integer coefficients.

[4]

[7]

[5]

[3]
3]

[6]
2]

2]

1]

[6]

[4]
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1
9 (i) The matrix X is given by X = ( ) Describe fully the geometrical transformation represented

0 1
by X. 2]
L eV
(ii) The matrix Z is given by Z = . The transformation represented by Z is
1 1
—5V3 (- 2V/3)
equivalent to the transformation represented by X, followed by another transformation represented by
the matrix Y. Find Y. [5]
(iii) Describe fully the geometrical transformation represented by Y. 2]
a 2 -1
10 The matrix Dis givenbyD=| 2 g 1
1 1 a
(i) Find the determinant of D in terms of a. [3]

(ii) Three simultaneous equations are shown below.

ax+2y— z=0
2x+ay+ z=a
xt ytaz=a

For each of the following values of a, determine whether or not there is a unique solution. If the
solution is not unique, determine whether the equations are consistent or inconsistent.

(@ a=3
(b) a=2
(© a=0 [7]
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4725 Mark Scheme June 2012
Question Answer Marks Guidance
1 (1) 21 +11i B1 Real part correct
B1 Imaginary part correct
2]
1 (i1) Ml Multiply by conjugate of denominator or find a
pair of simultaneous equations
26 — 291 Al Obtain correct numerator or real part
26 29. Al Obtain correct denominator or imaginary part
———1
41 41
3]
2 | (>) 5 2 M1 | Multiplication attempt, 2 elements correct
13 6 Al All elements correct
2]
2| (i) EITHER
B'A"'=(AB)” B1 Stated or used
Bl1ft | Divide by correct determinant
16 =2 Blft | Both diagonals correct
4-13 5
131
OR B1 Either inverse correct
B1 Two elements correct in final answer , both
inverses must be correct
B1 All elements correct
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Question Answer Marks Guidance
EITHER
3 M1 Use sum of root and conjugate
a=-8 Al Obtain correct answer
M1 Use product of root and conjugate
b=25 Al Obtain correct answer
[4]
OR
Ml Substitute 4 +3i or conjugate into equation
Mi Equate real and imaginary parts
a=-8 Al Obtain correct answer
b=25 Al Obtain correct answer
4 Ml Express as sum of 3 series
M1 Use standard series results, at least 1 correct
Al Two terms correct
In(n+1)2n+1)—3n(n+1)+2n Al Third term correct
Ml Obtain factor of
n(n® +1) A2 Obtain correct answer c.a.o.
Allow Al for —
2(2n* +2)
(7]
5 B1 Verify result true when n = 1
M1* | Add next term in series
DepML1 | Attempt to obtain 3¥** correctly
Al Show sufficient working to justify correct
expression
B1 Clear statements of Induction processes, but 1*
4 marks must all be earned.
[5]
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Question Answer Marks Guidance
6 (1) M1 Attempt to clear fractions
M1 Attempt to expand and simplify to a quadratic
S +11lu+8=0 Al Obtain correct answer, must be an equation
3]
6 (i1) EITHER
. 1 1 Bl State or imply by using roots of new quadratic
X
M1 Use their c/a
8 A1 FT | Obtain correct answer
5
131
OR
L_a+ﬂ+1 Bl Express in terms of o + # and aff
o ap
M1 Use values 1 and 5 correctly Must be values from original
2 ) equation
8 Al Obtain correct answer
5
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Question Answer Marks Guidance
7 (1) B1B1 | Circle, centre (3,4)
Blft Touching x-axis, ft for (3 =) €0¢ a5 centre
Bl1ft | Crossing y-axis twice
B1B1 | Horizontal line, y intercept 4
[6]
7 (i1) —-1+4i 7+4 B1B1 | State correct answers
2]
7 | (iii) Bl1ft | Inside circle or above line
Bl Completely correct diagram
2]
8 (1) B1 Show given answer correctly
(1]
8 (i1) M1 Express terms as differences using (i)
Ml Attempt this for at least first 3 terms
Al First 3 terms all correct
Al Last 2 terms correct
Ml Show terms cancelling
l+l _L ~ Al Obtain correct answer, must be in terms of n
2 n+l n+2
[6]
8 (iii) 3 B1ft | State or use correct sum to infinity
2
B1 11
Their sum to infinity — their (ii) = 30
M1 Attempt to solve correct equation
N=4 Al Obtain only N=4
[4]
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Question Answer Marks Guidance
9 (1) BI* Shear
depB1 | egimage of (0, 1)is (2, 1) or parallel to the x-
axis
2]
9 (i1) Either B1 State Z = YX
Bl | ObtainY=ZX"
1 =2 B1 State or use correct inverse
0 1
Ml Matrix multiplication, 2 elements correct
1 NE) Al Obtain completely correct simplified exact
5 5 matrix
Bt
2 2
[S]
Or
7 = (e b)(i 2 BI Correct order for matrix multiplication
Tl d’Mo 1
(ﬁ 2+ ‘b) B1 Obtain 2correct elements
£ 26+ d -
Bl Obtain other 2 correct elements
1 ﬁ M1 Equate elements, 2 correct
2 2 Al Obtain completely correct simplified exact
NEE matrix
2 2
9 (ii1) B1* | Rotation
depB1 | 60° clockwise
2]
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Question Answer Marks Guidance
10 | () MI Show correct expansion process for 3x3
Ml Correct evaluation of any 2 x 2
a’ -4a Al Obtain correct answer
3]
10 | (i) | (a) Bl det D =15 so unique sol’n or solve to find SC BI1 once if unique solution
correct solution (-2/5, 1, 4/5) following their incorrect det D non
Zero
1]
10 | (i) | (b) B1 Their det D = 0, so non-unique solutions
Ml Attempt to solve equations with ¢ =2
Al Explain inconsistency with correct working
3]
10 | (i1) | (¢) Bl Their det D = 0, so non-unique solutions
M1 Attempt to solve equations with a =0
Al Explain consistency with correct working
3]

10




