Push The Pace #4
Answers

Further A-Level Pure M athematics
Push The Pace Revision Papers

Answer 1

(i) The half-line/ has equationz — 3i
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The circleC has equation)z — 3i |
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[ 4 marks]
(i) The region shaded could be specified by,

{arg(%) <z-3 < arg(%)}m{lz—a'l < 3}

[ 3marks]



Answer 2

(a) Letx = rcosf andy = r siné in which casex’ + y2 = r?

2
In consequence( X + y*) 2 c¢? xy becomes,

(r2)2 = 2¢? (rcosf)(rsing)

Divide through byr2

r? = ¢®(2sn0cosh)
r? = ¢?sin20 is the polar equation of the curve
[ 2marks]
(b) Here is the plot from Wolfram Alpha wiih= 2
(x*+y°)* =8x)
[ 3marks]
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[ 3marks]



Answer 3

(a) Al =3
2 1 4
-3 p 2(=3
-1-2 5
Expanding along the middle row...
1 4 2 4 2 1| _
3‘—2 5 +p‘—1 5 _2‘—1—2"3
3x13+14p+6 =3
14p = - 42
p=-3
[ 3marks]
2 1 4)(0 1
(b) AB =|-3-3 2]||q 3
-1-2 5/\14 0
g+16 5
=|-3g+ 8-12
-29+ 20 -7
[ 2marks]

(c) AB is not a square matrix.
Inverses are only defined for square matrices.

.. AB has no inverse.
[ 1mark ]



Answer 4
(a) From the quadratic we get that...

px2+qx+r =0
x2+ﬂx+L:O
Y Y
q r
Sum:a + f = _F Product: af = F

For the new cubic equation we require...
Sumia + B+ (a+pB)=2(a+p)
29
P

Sum of Product Paire3 + f(a + )+ (a+B) = af + (a + ﬁ)z

L
PP
Productaf(a + B) = 3

A cubic with rootsz, g and (a + ) is,
2

3 29 \ 2 rq qr
X+|—|X+|—+ = |x+—=—5 =0
p p P P?
[ 6 marks]
(b)
pxz—qx—r=0
- dx- L _o
Y Y

q r
Sum: 20 +y = — Product: 2ay = — —
p p
2ay = —af
B =-2

[ 3marks]



Answer 5

(a)

(b)

sinh @

1+ coshé

LHS =

+
1+ coshé

sinh

snh?o + (1+ coshe)2

(1+ cosh6) sinho
sinh?0 + 1 + 2cosh6 + cosh?

(1+ coshé) sinho
sinh?0 + cosh?6 — sinh?@ + 2coshé + cosh? 6

(1+ coshé) sinho
2 cosh? 6 + 2 cosh @

(1+ coshé) sinho

2coshf(coshéd + 1)

(1+ coshé) snhe
2cosh o

sinh @
2cotho
RHS

sinh

1+ coshé

+
1+ coshé

sinh @
2 coth @

2
tanh 0

tanh 0
(0

0

[ 4 marks]

4  from part (a)

[ 2marks]



Answer 6

2+

1-i

(2+1) o (1+1)
(1-1) (1+1)

. %
22 -1z

2(a+bi)—-i(a-hb) =

. .2
2
2a+ 2bi —ai +bio = 2131
1-1
1 3
2a - —a+ )= =+ =
(2a—-—b)+ (—a+ 2b) 2+2|

(4a-2b)+ (-2a+4b) =1+ 3
Equating real parts and equating imaginary parts
4a - 20 = 1}:{ 8a— 4b = 2

—2a+4b =3 —2a+4b =3
6X =5
5 7
a=—andb = —
6 6
5 7.
2= — 4+ —
6 6
[ 4 marks]
Answer 7
. d :
(a) If y = Axsin5x then d—i = bAxcos5x + Asinbx
d2y .
ol —251xsin5x + 54 cos5x + 54 cos 5x
d2y
—5 + 25/ = 3cos5x
dx? ¥
—25Ixsin5x + 51 cos5x + 51 cosbx + 25(Axsin5x) = 3cos5x
104 cos5x = 3cos5x
PR
10
[ 4 BonusMarks]
d2y

(b) Consider + 25 = 0 which has auxiluary equaticm2 +25=0

dx2
The complex roots of+ 5 lead to the complementary function being,

y = Acosbx + Bsin5x

. . 3 .
. The general solution ig = Acos5x + Bsin5x + ET) X sin 5x

[ 3BonusMarks]



(c) Using the initial condition thak = 0, y = 0 gives,

0=A
What's left of the general solution for these initial conditions is,

) 3 .
Bsnbx + — xsnbx
10

y =
ﬂ = BB cosbx + ﬁxcosSx + isin5x
dx 10 10
= isin5x + (SB + ix) COS 5x
10 2
. I » dy .
Using the initial condition thak = 0, vl 5 gives,

5 =5B soB=1

The particular solution iy

sin5x + ixsin5x
10

(1+ liox)sinSX

[ 5bonusmarks]

(d) Thisisasine wavéwith period%) with envelopey = % X+ 1

[ 2 bonusmarks]
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