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The complex number x+1y is denoted by z. Express 3zz* — |z|* in terms of x and ».

Find Z (3% =5), expressing your answer in a fully factorised form.

r=1
. . 2 a i
The matrix A is given by A = 0 1) where « is a constant.
(i) Find A™".
. L 2 a
The matrix B is given by B = 4 1)
(ii) Given that PA = B, find the matrix P.

Prove by induction that, for n > 1, Z Gr+1)=n(n+1Y.

The loci C, and C, are given by |z+2| = 2 and arg(z+2) = 27 respectively.
(i) Sketch, on a single Argand diagram, the loci C, and C,.

(ii) Find the complex number represented by the intersection of C, and C,.

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

|z+2|<2and 2 U arg(z+2) <

02
The matrix M is given by M = (_1 0).

[3]

[4]

2]

[3]

[5]

[4]
2]

2]

(i) The diagram in the Printed Answer Book shows the unit square O4ABC. The image of the unit square
under the transformation represented by M is O4’'B’C’. Draw and label OA'B'C’, indicating clearly the

coordinates of 4', B and C’.

[3]

(ii) The transformation represented by M is equivalent to a transformation P followed by a transformation
Q. Give geometrical descriptions of a possible pair of transformations P and Q and state the matrices

that represent them.

[4]

(i) Use an algebraic method to find the square roots of the complex number 5+ 12i. You must show

sufficient working to justify your answers.

(ii) Hence solve the quadratic equation x* —4x—1—12i = 0.

) 3 2 1 _ 4r+2
() Showthatﬁ—7—r+1 )

n
(ii) Hence find an expression, in terms of 7, for Z 4’;+2 .
= r(r?—1)
(iii) Hence find the value of 4r+ 21)
(i —
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1 3 4
9 Thematrix Disgivenby D=(2 a 3|.
0 1 a
(i) Find the values of a for which D is singular. [6]

(ii) Three simultaneous equations are shown below.

x+3y+4z=3
2x+tay+3z=2
y+az=0

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

(@ a=3
(b) a=1
[4]

10 The cubic equation x> +4x+3 = 0 has roots o, B and 7.

(i) Use the substitution x = v/ to obtain a cubic equation in u. 13]
(i) Find the value of a* +* +7* +apy. [7]
END OF QUESTION PAPER
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4725 Mark Scheme June 2015

Question Answer Marks Guidance
1 zZ¥=x—1y B1 Conjugate stated or used
|Z| _f 24y B1 Modulus or it’s square stated or used
2(x* + %) B1 Obtain correct answer, a.e.f. but not involving i
3]
2 MI1* | Express as difference using standard result for 3, 72
Yan(n+1)(2n+1)—5n Al Correct unsimplified expression
DM1 | Obtain at least factor of n
Y n(2n—3)(n+3) ornin — %) (n+3) Al Obtain correct answer, only these versions
[4]
3 |(@) 1 —a _ B1 Both diagonals correct
Slo 2 or equivalent B1 Divide by correct determinant
2]
3 | (ii) | Either | P=BA" Bl State or use correct expression for P
1 0 M1 Multiplication attempt, 2 elements correct for any
2 1-24 pair of matrices
Alft | Obtain correct answer a.e.f. ft for their (i)
3]
Or Using PA =B B1 State or find correct 1* column of P
M1 | Multiplication attempt to find “1 — 2a “
Al Obtain completely correct answer
4 B1 Show sufficient working to verify result true when
n=1
k(k +1)* +(k+1)(3k +4) M1* | Add next term in series
DMI1 | Attempt to factorise their expression
(k+1)(k +2)? Al Sufficient working to obtain this correct answer
B1 Clear statement of induction process, provided
previous 4 marks earned
5]
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Question Answer Marks Guidance

5 | @) B1 Circle centre (-2, 0) or circle centre (2, 0)
B1 Touching y-axis at origin

B1 Half line with negative slope upwards
B1 Completely correct diagram

[4]

5 | (ii) 23+ B1ft | Correct real part and correct imaginary part of a
Blft | complex number, ft for their half line from centre of
their circle, allow decimals ( -3.73 or better) or trig
expressions

2]

5 | (iii) B1ft | Shade inside their circle
B1 Completely correct diagram and shading
2] S.C. allow last B1 for radius or complete line

6 | () Bl Coordinates of any 2 images seen Might be
A'(0,-1) B'2~-1) C'(2,0) B1 Coordinates of 3™ image seen columns
B1 Completely correct labelled diagram, must include

indication of coordinates

3]

6 | (ii) 0 1 2 0 B1 Rotation and stretch or vice versa
(_1 0] a (0 J B1 Rotatiqn 90° clockwise, then Stretch s.f. 2 parallel Must be a
to x-axis correct pair 1n
Or Stretch s.f. 2 parallel to y-axis & Rotation 90° correct order
Bilft clockwise Consistent with
Bift Correct matrix, their pair of
Correct matrix transformations
1 0 0 1 S.C. If 1 matrix correct, correct 2" matrix can Just a trig form
Or {O 2] and [_1 0] be found by matrix multiplication and not be for rotation not
necessarily consistent with their transformation, | acceptable
but not ft.

[4]
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Question Answer Marks Guidance
7 | (@) M1 |Attempt to equate real and imaginary parts of (x + iy
and 5+ 121
x% —y? =52xyi = 12i A1l  |Obtain both results or equivalent
M1 |Obtain and solve a quadratic in x> or y* or solve by
inspection
3+2iand -3 —2ior=+(3+2i) Al Al |Obtain correct answers as complex numbers
[5] |[S.C.£(3 + 2i)scores Al
7 | (i) Ml Solve using quadratic formula or complete square
(4+ 245+ 12i)/2 Al Obtain correct answers, or simpler version
M1 Use result(s) from (i)
5+2i and —1-2ior2+ (3 + 2i) Al Al | Obtain correct answers If more than 2
roots A0 A0
[S]
8 | (@) M1 Use correct common denominator, numerator must
be quadratic
Al Obtain given result
2]
8 | (ii) Ml Express terms as differences using (i)
M1 | Attempt this for at least first 3 terms
Al First 3 terms all correct
Al Last 2 terms correct
7 1 M1 Show terms cancelling Need not be
2 n n+l Al | Obtain correct answer, must be in terms of n tidied up
[6]
8 | (iii) 5 M1 | Attempt to start summation at correct term Could be
4 Al Obtain correct answer from correct working Yy - E§
2]
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Question Answer Marks Guidance
9 | (@) M1 | Attempt to find det D
Ml Show correct process for a 3 x 3, condone sign Or Cramer’s
errors rule or similar
M1 Show correct processes fora 2 x 2
a*—6a+5 Al Obtain correct answer
M1 Attempt to solve det D =0
a=5orl Al Obtain correct answers
[6]
9 | (ii) | (a)(b) Bl State unique solution
B1 State non unique solutions
M1 | Attempt to solve equations with a =1
Al Explain inconsistency with correct working

[4]

S.C. Answer to (i) wrong, allow correct
unique/non-unique B1ft, B1ft only

10
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4725 Mark Scheme
Question Answer Marks Guidance
10 | (i) B1 Use given substitution correctly in LHS of equation
Ml Rearrange and square to eliminate Vu or multiply by
uz + 4uz — 3
'+ 8+ 16u-9=0 Al Obtain correct answer, must be an equation =0
3]
10 | (ii)) | Either | afy =-3 B1 State or use correct result
2__ 202 _ Use correct result, using correct (i) or using an
a =-8 (04 ﬂ =16 5 g g
z z BIBI identity involving S a=0,Yaf =4
MI1* | Obtain an identity connecting X, &* and (¥, a*)"
(:Z a?)? = Z at + 22 a2p? Al | Obtain a correct answer
DM1 | Use their values in their expression
29 Al Obtain correct answer, ¢.w.o0.
[7]
Or afy =-3 B1 State or use correct result
Zf‘ _ 0_.2(1{)’ _ 4]2(12 __g B1 B1 | Use any 2 correct B1, other 2 correct Bl
Z a’f?=16
Ml Expand (& + 8 + ¥)* and get expression involving
symmetric functions only
Z a*+ 42 a"‘.z aff +6 Z a’f?+ 8(1,6’-}'2 o
Al Obtain correct expression
M1 | Use their values in their expression
Al Obtain correct answer, c.w.0.
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