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Mathematics for Actuarial Science (AS1051)

2011 (Solutions)

Full marks can be obtained by answering all siz questions.
All necessary working must be shown.

TIME ALLOWED: 90 minutes

1) The solution is w =1, x =4, y = —4 and z = 10. > =6

2) First we use the identity sinh? = cosh?#6 — 1

7coshf — 2sinh?0 =8 = 8 — Tcoshf+ 2cosh?6 —2=0

therefore [3 marks]
(2cosh @ — 3)(coshf —2) =0
With y = e’ solve [6 marks]
+e?-3=0 © y+yt-3=0 = yi= 3i2ﬁ = 215=1In 3i2¢5
Lo 1 -1
ST -2=0 & yiylo4=0 = p-24V3= x374:1n{21\/§}
> =9
3) Take the transformation (z,y) — (X =z +4,Y), then
4+ =842 —> (X-4)>+Y = (X +4)
Expanding this gives [2 marks]
Y?= 16X = a=4
To find £ we use [2 marks|
m:% = m:;%(l):3 = mzi—:éé Y =3X+1.
For the point of intersection with the parabola we need to solve [2 marks]
BX+1)P2=16X= 9X?2—-10X+1=0= X:%,1:> Y:§,4.
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The points of intersection are therefore Py = (§,%) and P, = (1,4). For the lines

perpendicular to £ we have [3 marks]
1 Y-—3 X 37
EJ_ I 3 Y = = el
I R S 3 o7
1 Y-—-4 X 13
L
S S Y=-2 42
£2 3-x-1 3 3
2.=9
4) Multiply by (z + 2)?
92— 2
(w—i—Z)Q% <@+2)? = (z-2)2-3z+22—z—2)<0.
Therefore [3 marks|
(x=2)(z—4)x <0,
such that z < —2or 0 < a < 4. [3 marks|
5) [11 marks] We compute 2. =6
1 1
i) 4/sin 56 cos 90dl = 2/sin(140)d0 - 2/sin(4c9)dc9 =3 cos(40) — - cos(140)
) [3 marks|
g 4o+ 9z 47 2 2z +1 9
dr= | ——d ———dzr =21 | 2
”>/(3+x)(x2+x+2) Y x+/x2+x+2 T =2 fo+3+In e a2
[8 marks|

6) We compute

f(z) = arctan(l +2) = f(0) =7,
1 1
1o ") — =
2(z+1) 1
i ) = — = 1 0 = ——,
@ = = 0=
2
f’”(l‘) _ 8(‘75 + 1) s — 2 s = f///(()) _ 1
(z+1)24+1)° ((z+1)2+1) 2
Therefore the Taylor expansion up to the first two non-zero terms is [6 marks]

f) = £0) + £ O+ L0021 L0004 0 at)

[3 marks]
> =9




