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a 4 -1
Find the determinant of the matrix |3 « 2). [3]
a 1 1

The complex number 7 + 3i is denoted by z. Find

() |z|and arg z, 2]
(i) 7 Z_ o showing clearly how you obtain your answer. 13]
The matrices A and B are given by A = <_i é), B= (; ;) and I is the 2 x 2 identity matrix. Find

(i) 4A—B+21, 2]
i) A7, 2]
i) (AB™") . 3]

(a) Find the matrix that represents a shear with the y-axis invariant, the image of the point (1, 0) being the

point (1, 4). 2]
b) Th trix X is given by X = %ﬁ %\/7
(b) e matrix X i1s given by X = _% 3 %\/5
(i) Describe fully the geometrical transformation represented by X. 2]

(ii) Find the value of the determinant of X and describe briefly how this value relates to the
transformation represented by X. [2]

The cubic equation 2x> +3x+3 = 0 has roots o, 8 and Y-

(i) Use the substitution x = u + 2 to find a cubic equation in w. 13]
. 1 1 1
(ii) Hence find the value of ) + B2 + =2 [4]
(i) Show that & — —1 4r+1) 2]
i ow that — — = .
7 (r+ 2)2 ” (r+ 2)2
(ii) Hence find ion, in terms of 7, f Z 4r+1) (6]
ii) Hence find an expression, in terms of 7, for -
’ S P2y
I 1 G VR . P .
(iii) Find Z W , giving your answer in the form 7 where p and ¢ are integers. 2]
=5 I r+
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3
7 The loci C, and C, are given by arg(z—2—21i) = ; 7 and |z| = |z— 10| respectively.
(i) Sketch on a single Argand diagram the loci C, and C,. [4]

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

0<arg(z—2—-21) <3 7 and |z[ >|z—10]. 3]
2n
8 (i) Showthat Y r*=3n*(n+1)(5n+1). [4]
2n
(ii) Hence find Z 2 = 2), giving your answer in a fully factorised form. [5]

9  The roots of the equation x> — kx> —2 = 0 are o, B and y, where o is real and 3 and y are complex.

2

(i) Show that k =a——=5. 2]
o

(i) Given that 8 =u + iv, where u and v are real, find u in terms of o. 4]

(iii) Find v* in terms of o. [4]

10 The sequence u, u,, s, . . . is defined by u, = 5" +2m 1
() Find u, u, and u,. [2]
(ii) Hence suggest a positive integer, other than 1, which divides exactly into every term of the sequence. [1]

(iii) By considering u,,, + u, , prove by induction that your suggestion in part (ii) is correct. [5]

END OF QUESTION PAPER
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4725 Mark Scheme June 2014
Question Answer Marks Guidance
1 Mil Show correct expansion process for 3 x 3 Condone sign errors for first M1
M2 for the “diagonal” method
M1 | Correct evaluation of any 2 x 2
2a* + 6a—15 Al Obtain correct answer .s.w. Det= 1/(2a” + 6a — 15) only A0
[3]
2 (i) |2|= J58 or 7.62 B1 Obtain correct value, 3 s.f. or better
argz =23.2(°) or 0.405 or 0.129n Bl Obtain correct value, 3 s.f. or better arctan(3/7) gets B0
[2]
(ii) Either M1 | Multiply numerator & denominator by conjugate
a,5, Al | Obtain correct numerator or real part 28+15i-3 gets AO A
1w Al Obtain correct denominator or imaginary part 1641
[3]
Or M1 | Find and attempt to solve a pair of simultaneous
25 d 19 equations for realand imaginary parts of answer
17 17 Al A1 | Obtain correct answers
1 2541973 @) B1 2 elements correct Condone missing brackets in (i)
7 3 B1 All elements correct
-18 19
2]
(ii) B1 Both diagonals correct, ignore determinant
5 -1 B1 |:,5 —_‘1}
L or equivalent =—2~ is OK for 2" B1
144 2 14
[2]
(iii) (AB')' =BA" orB’ :_1 (_32 —31) Bl | Correctresult seen or used
1(5 -1 M1 | Multiplication attempt for any pair of 2 % 2
a( 4 9 ) 1(19 -1 matrices, 2 elements correct, but not 1
ﬁ(zz 4 ] Al Correct answer a.e.f.
3]
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4 (a) 1 0 B1 B1 | Eachcolumn correct
2]
)| @) B1 BI1 | Rotation , 45° or n/4 clockwise or equivalent Must be rotation and no other
transformation, otherwise 0/2
[2]
(b) | (ii) | (detX =) 1 Bl | Correct value
Blft | Scale factor for area or equivalent e.g. area unchanged
2]
5 (i) 20 +12u% +27u+25=0 M1 | Substitute and attempt to simplify
A2 | Obtain correct equation, Al for only 1 error Missing = 0 is an error
[3]
(ii) FEither M1 | Combine 3 terms with correct denominator
Za'ﬁ' Al Obtain correct expression in their notation
a!ﬁ!}/!
M1 | Attempt to use values from (i) correctly Must be +c/a and +d/a for M1
27 Alft | Obtain correct answer with no errors seen ft for their answer in (i)
25
4] |y==
Or Ml ; . . o
2593 +27y% + 12y +2 = 0 Obtain correct cubic .equatlor.l, from their (i)
Alft | Use correct symmetric function
M1 | Obtain correct answer
Alft
Or . Combine 3 terms with correct denominator
2.aB M1 | Obtain correct expression in their notation
a'py Al | Expand numerator and denominator and use
M1 | values from original equation correctly Condone =+, but must be “/2”
Obtain correct answer with no errors seen
Al
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6 ) M1 Combine with a correct denominator
Al Obtain given answer correctly
[2]
(ii) M1 | Express as differences using (i)
M1 | Attempt this for at least first 3 terms
Al First 3 terms all correct
Al Last 2 terms all correct
M1 | Show correct cancelling
1 1 1 Al Obtain correct answer 1.s.w. Fmal answer must be in terms of »
4 (n+1? (n+2)
[6]
(iii) 61 Ml Start differences atn = 5or S, - S, 1+ E (11— l B i B 1 )
900 A1l | Obtain correct answer, with no errors seen 4 7 4 52 g
[2]
7 @) B1 Half line, Not line segment e.g (0, 0) to (2,
2)
B1 starting at (2, 2) with +ve slope upwards Must be half line
Bl Vertical line
B1 Clearly x =5 (must be vertical)
[4]
(ii) Bl Shade below sloping line and above horizontal Could be for a line segment, could
through their (2, 2) be earned if C, horizontal
Bl To right of their vertical line
Bl Completely correct diagram 6/6 must be earned so far
[31]
8 @) M1 | Difference of sumto 27 and n — 1
i i l 7 s - 1 - a o
Al Correct unsimplified answer Z (2n)2(2n+ 1)2 — 7 (n—1)2n?
M1 | Sensible attempt to factorise, at least factor n°
Al Obtain given answer no errors seen
[4]
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(i) M1 | Difference of (i) and another standard result
: n,.. _ VK. Ir — 9 — 1 ) 1, 3 1 3
M1 | Difference of X{"r —2ir fork =n—1orn 5 (2n)(2n +1) — Sn(n- 1
Al | Obtain complete unsimplified expression (i) -2 x above
M1 | Sensible attempt to factorise, at least factor
nn+1)
Yan(n+1)(5n—4) Al | Obtain correct answer (n+1)(n+ 1) is OK for
(n+1)2
[S]
9 @) Either M1 | Substitute a into equation and rearrange a® —ka*—-2=0
2 Al Obtain given answer a.e.f.
k=a- —
a
2]
Or Ml Substitute for £ andx in terms of o and simplify
Al Show simplification leads to consistency e.g. “LHS=0”
Or M1 | Eliminate B and y from symmetric functions Don’t penalise sign errors
Al Obtain given answer correctly
(i) Bl | State or use (y)=u—1v
MI* | Use sum of roots = (+)k a+u+iv+u—iv=—(—k)
( Canuse Y of with afy)
, DMI1 | Rearrange to get u a+ U =a—2
u = —7— or better T a?
} Al | Obtain correct answer
[4]
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(iii) M1* | Use product of roots = (£)2 or Y .ap =0 In terms of # and v
a(® +v?)=20r 2au +u® +v* =0 Al | Obtain correct answer
DMI | Substitute for « and rearrange to get v’
, 2 1 Al Obtain correct answer a.e.f.
R
14]
10 (i) 6 27 B1 | Obtain correct values
129 B1 Obtain 3" correct value
[2]
(ii) 3 Blft | State a correct value
1]
(iii) AL Bl Correct expression for u, ., seen Any letter, usually £ or n
M1 Attempt to factorise u, ++ u, Must deal with powers of 5 and 2
Al Obtain correct simplified answer
Al Clear explanation why u, . is divisible by 3 Not u, +1 + u, divisible by 3
B1 Clear statement of induction process Provided other 4 marks earned
[S]




