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1  The complex number 3 + ai, where a is real, is denoted by z. Given that arg z = %7[, find the value

of a and hence find | z| and z* — 3. [6]

3
2 The matrices A, B and C are givenby A=(5 1),B=(2 -5)andC= <2>
(i) Find 3A —4B. 2]

(ii) Find CB. Determine whether CB is singular or non-singular, giving a reason for your answer. [5]

3 Use an algebraic method to find the square roots of 11 + (12v5)i. Give your answers in the form x + iy,
where x and y are exact real numbers. [6]

22 .
4  The matrix M is given by M = ( ) Prove by induction that, for n > 1,

01
n nt+l
M' = (2 2 2) . [6]
0 1
5 Find i (47 — 3r* + 1), giving your answer in a fully factorised form. [6]

r=1

6 ——— A
imaginary
/
yd N
/ \
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3i
N /
N | _
o real

The Argand diagram above shows a half-line / and a circle C. The circle has centre 3i and passes through the
origin.

(i) Write down, in complex number form, the equations of / and C. [4]

(ii) Write down inequalities that define the region shaded in the diagram. [The shaded region includes the
boundaries. | 3]
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10 The matrix A is givenby A= 1

3

(i) Find the matrix that represents a rotation through 90° clockwise about the origin.

(ii) Find the matrix that represents a reflection in the x-axis.

2]
2]

(iii) Hence find the matrix that represents a rotation through 90° clockwise about the origin, followed by a

reflection in the x-axis.

(iv) Describe a single transformation that is represented by your answer to part (iii).

The cubic equation ke + 6x* +x—3 =0, where k is a non-zero constant, has roots c, B andy.

Find the value of (a + 1)(B+ 1)+ (B+ 1)(y + 1)+ (y + 1)(x + 1) in terms of &.

(I 3
3r—1 3r+2 - Gr—1)Gr+2)°

(i) Show that

2n
1 n

2;(3r— DGr+2) 203+ 1)

(ii) Hence show that

a

— W N
—_ N =

4
(i) Find the value of a for which A is singular.

(ii) Given that A is non-singular, find A" and hence solve the equations

ax+2y+ z=1,
x+3y+2z=2,
4x+ y+ z=3.
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Question Answer Marks Guidance
1 Ml Use correct trig expression
V3 Al Obtain correct answer
Ml Correct expression for modulus
243 AI1FT | Obtain correct answer aef
3-+3i BIFT | Correct conjugate seen or implied
31 BI1FT | Correct answer
[6]
2 | (7 23) B1B1 | Each element correct, missing brackets B1 only
2]
2 (ii) 6 -15 Ml Obtain 2 x 2 matrix
[ 4 —10} Al Obtain 2 correct elements
Al Obtain other 2 correct elements
detCB=0 AI1FT | Obtain their det CB, must be a 2 x 2 matrix
singular AI1FT | Correct conclusion from their det CB
(]
3 x’—y* =1landxy = 65 MI Attempt to equate real and imaginary parts of (x +iy)* and 11 + 12V5

Al Obtain both results cao
M1* | Obtain a quadratic in x* or )
+(2V5 + 3i) DM1 | Solve a 3 term quadratic to obtain a value for x or y
Al Obtain 1 correct answer as complex number
Al Obtain only the other correct answer

[6]

4 B1 Establish result true forn=1orn=2
Ml Multiply M and M¥, either order
2(2k+1 - 2) +2 or 2M' 428 2 Al Obtain correct element

Al Obtain other 3 correct elements

Al | Obtain 2 —2 convincingly

BI Specific statement of induction conclusion, provided 5/5 earned so far and
verified for n =1

[6]
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Question Answer Marks Guidance
5 2 2 M1 Express as sum of three series
4x1 +1)" =3xitn(n+1)2n+)+in(n+1
X (n ) Xgn(n+DEn+ D+ +1) Al | Obtain 2 correct (unsimplified ) terms
Al Obtain correct 3™ (unsimplified) term
n’(n+1) M1 Attempt to factorise, at least factor of n
A2 Obtain correct answer, Al if not fully factorised
[6]
6 (i) M1 Use arg (z —a) = @ in equation for / condone missing brackets
arg(z—-3i)=+7 Al Obtain correct answer
M1 Use |Z — a| =k in equation for C, k must be real
|z - 3i| =3 Al Obtain correct answer
[4]
(i) |Z - 3i| <3 ore.g x> +(y—3)°<9 Bl Obtain correct inequality, or answer consistent with sensible (i)
sr<arg(z-3i)<{7m or y2x+3, x20 B1 B1 | Each correct single inequality, or answer consistent with sensible (i)
3] SC if < used consistently, but otherwise all correct, B2
7 | ® 0 1
Lo B1B1 | Each column correct
2]
(ii) 1 0
0 -1 B1B1 | Each column correct
[2]
(iii) 0 1 M1 | Attempt at matrix multiplication in correct order
10 A1FT | Obtain correct answer from their (i) and (ii)
[2]
(iv) Reflection, in y = x B1B1 | Correct description of their (iii) only
[2]
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Question Answer Marks Guidance
8 Either
6 1
Za = e Zaﬂ = 7 B1B1 | Correct values stated or used
Za B+ 220{ +3 Ml Expapd brackets .
Al Obtain correct expression aef
3 _E M1 Use their values, in terms of %, for z a and Zaﬂ
k Al Obtain correct answer aef
[6]
Or
B1 State or use substitution x =u —1
Ml Expand and attempt to simplify coefficients
e’ +(6—3k)u2 +(3k—11)u+2—k:0 Al Al | Obtain at least correct 1* and 3™ terms
.. C
M1 Use their “—"
a
11 .
3 = Al Obtain correct answer a.e.f.
9 (i) M1 Use correct denominator or partial fractions
Al Obtain given answer convincingly
2]
(ii) M1 Express at least 1* two and last term using (i)
Al All terms correct
Ml Show correct terms cancelling
1 1
—— Al Obtain correct unsimplified answer
2 6n+2
1
M1 | Include 3 and combine their sum as a single fraction
Al Obtain given answer
[6]




4725 Mark Scheme June 2013
Question Answer Marks Guidance
10 | (D) M1 Show correct expansion process for 3 x 3
M1 Correct evaluation of any 2 x 2
a+3 Al Obtain correct answer
M1 UsedetA=0
a=-3 A1FT | Obtain correct answer from their det A
[5]
(ii) 1 -1 1 M1 Show correct processes for adjoint entries
1 7 a—4 1-2a Al Obtain at least 4 correct entries in adjoint
a+3 11 8-a 3a-2 Al Obtain completely correct adjoint
B1 Divide adjoint by their det A
2
1 2 _ 44 Ml Pre-multiply column matrix by their A™
a+3 Ta-1 A2 Obtain correct answer, Al for 1 element correct

[7]




