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Answer 1
Using the quotable result that,

J'#dx = iarctan(%) +ca>0 |x|<a

a2 + x2 a
1 1 1
J.4+3x2dX:§J.(%)+x2dx
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[ 4 marks]
Answer 2

f(x) = 4coshx — %cosh(Zx)

f’(x) = 4sinhx — %sinh(Zx)
For stationary pointsf’(x) = 0
4sinhx — %sinh(Zx) =0

4snhx — ssnhxcoshx = 0O

sinhx(4 — coshx) = 0
Either snhx = 0 in which casex = 0
Or coshx = 4
— X
egre’ _,
2

e+e’=8
Multiply through bye”

() —-8(e")+1=0
X 8+vV64-4x1x1
2
4 + /15 = x = In(4++15)
[ 5marks]




Answer 3
(1) A sheaf
[ 1mark ]

(ii) Putting the third equatio, = 5, into the first x + z = 4, gives
the same as putting it into the seco@® + z = 3. Thatisx = — 1.
So, as they should be for a sheaf, the equations are consistent.
Thus, two point on the intersection line gel, 0, 5) and(-1, 1, 5)

(A

-1 0
= 0|+ 4|1 Other descriptions of this same line are possible
5 0
[ 3marks]
Answer 4
(a) (x—10)2+y2:32
[ 1mark ]
(b) By considering the radius of each cirdid, = % =3
Let the length oOP bex so it is required to show thais 15
X
" =3
x — 10
x = 3(x - 10)
x=3x-30
2x = 30
x =15 [O
[ 3marks]
(c) y=mx+c¢c=0=15m+c¢c = ¢ = —15m
Sy = mx — 15m
[ 1mark ]
(d) X2 +y% = 81
2 + (mx — 15m)° = 81
X2 + mPx? — 30mPx + 225m° — 81 = 0

(1 + m?) - 30mPx + (2257 - 81) = 0

[ 3marks]



(e) The “two points” where the line cuts the cir@ewill become “one point”

atA as the line is a tangent to the circléat
So the discriminant of the part (d) equation will be zero.

2
(~30m?) —4ax (1+n?)x (225 - 81) = 0
900nt* — 4(225n? — 81 + 225n — 81n?) = 0
Divide through by 4

225m* — 225m? + 81 — 225n1 + 81 = 0
—144nf + 81 = 0

144 = 81

o 2

16

3

ms= ——

4

(As the gradient betweegkhandP is negative)
Putting this back into the part (d) equation...

(1 + nf) — 30mPx + (22507 - 81) = 0

> 9) 9 ( 9 )
1+ — |- — 22 — -81)| =
x( +16 30 x 16x+ 5x 16 8 0
éxz— 27Ox+ 729 _ 0
16 16 16
25x% — 270k + 729 = 0O
270+ 0
X:
50
_ 2
-5
3 27 3
__ 3, Z 5 (_—)
y 4 x 5 X 4
_ 36
5
.. The coordinates ohare ( % % )

[ 5marks]



Answer 5
As a matrix equation,

1 -3 -4}\/X 3
6 5-7|{y|=]30
1 4 6 z -3
X 1 58 2 41 3
y =m -43 10 -17 30
z 19 -7 23 /-3
1
= 2
-2

.. Point of intersectionig 1, 2, —2)

[ 4 marks]
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