2, CITY UNIVERSITY
sl LONDON AS1051 , Andreas Fring, Mathematics

Mathematics for Actuarial Science (AS1051)

Coursework 1 (Solutions)

This is an assessed coursework, and will count towards your final grade. Solutions
should be handed in to the SEMS general office (C109) by the stated deadline. Late
submissions will be penalised.

DEADLINE: Thursday 11/11/2010 at 15:00

1) i) The general term in the expansion is [2 marks]

ot )= (D) 3

_ <1kl> gll—k gk 4(11—k)~3k

For this to be proportional to 22 we require 4(11 — k) — 3k = 2 and therefore

k = 6. Then the coefficient becomes [2 marks]
11 11!
21176 6 _ 5p6 _ 26 6 11.
<6> 5 76!(11—6)!55 X3 X5 XTX
i1) First we compute [1 mark]

(14 )% = 28 + 62° + 152* 4 202° + 1522 + 62 + 1.
Next we replace = by 3% + 3 [2 marks]
6 6 5 4 3
(T+y2+9") = (VP +y°) +6(¥°+v°)" +15(¥° + %) +20 (4° +¢7)

+15 (8® +92)7 +6 (1% + %) + 1
= 1+ 652 + 63> + 15y + 30y° + 35¢° + 60y” + O(3°).

=7
2) i) Verification of the identity. [5> marks|

i) We note that

cos(66) = cos®(36) — sin’(36) and 4 cos? <29> sin? <29) = sin?(36).



AS1051 , Andreas Fring, Mathematics

Therefore we have to solve [2 marks]
cos?(30) + cos(360) = 0,
which means

cos(30) =0 = 30 = ig+27rn or  cos(30) = —1 = 30 =+r+2mn, n €z

Hence, the general solution is [3 marks]
™2 T2
0 6+37rn or 0 3+37rn,n€
2. =10

and the equation of the circle is

2+ (y—a)? =4
Differentiating both equations gives

dy
— ==z

dy
T and 224 2(y — a)% =0.

Since the tangents are the same

3
= 1+(y—a)=0 = (y—a) =—1 =2+l =4 :>x:i\/§,y=§
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4) 1)

i)

i)

The points of intersection are | Py = (£v/3,3/2) | [7 marks]

The center results from (3/2 —a) = —1, i.e. [(0,5/2)

The intersection with the y-axis is obtained from (y—5/2)% = 4,1i.e. |y = 1/2,9/2|.

[2 marks]
First we factorise the numerator and denominator
fa) = 22(z +1)(x — 1) _ 23(z +1)
S (-D@-2)(z2-22+4) (z-2)(22-2z+4)
Since the right hand side is not a proper fraction we use polynomial devision to
obtain [2 marks]
522 — 8x + 8
p— 1 .
J@) =1+ Ty 1)
Writing
522 — 8x 4 8 A Bx+C
= -
(x—2) (22 —-22x+4) z—-2 x2-2x+4
we find A =3, B=2 and C = 2, such that [4 marks]
3 2(x+1)
1) _1+x—2 2 —2x+4
We compute
df(xz) d 3 +i 2(z+1)
de  dz \z—2 dr \ 22 —2x + 4
_ 3 2 72(x+1)(29c—2)
N (55*2)2 LE2*2£E+4 (l’2*2$+4)2
At z = 0 this becomes [4 marks]
df(0) 3.2 4 _0
de 4 4 42 7
[1 mark]
We compute
fx)dx = [ ldx + ialil:+ Mdm
N T —2 22 —2x+4
x—2 2
1
_ 2
We evaluate [3 marks|
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1 1
—  dr= | — 4
/$22$+4x /(x1)2+3w

Therefore

5) For

we compute

and subsequently

Therefore
and
&y
dxz?
such that

z(t) =t + 3t + 1

1 X
Y2 +3
1 1
=— [ ———d
\/§/z2+1 .
1 1(
= — —(x
V3 V3

arctan [

and

dz o dy
&a 2y
N dt?

d?y d*t

dt? da?

_d (dy\ _d (dy\d _d
T dr \dx)  dt \dx ) dx _dt

23+
92— 122 +1)%
_2(3t° +1t)
plt) = 32+ 1)

and - = —

4
+ — arctan

y(t)

1)],

/f x—strln[(:E—Z) (2 — 2z +4)]

5

= In(3t* —

2t

21

(2

(

1+ 2

2t

withy=2+1

with z =

Sl

3)

2(t2+1)
T

3t(12 - 1)2

3(t4 _

1
1)) 312 +3

A1)

[2 marks]

> =16

[2 marks]

[2 marks]

[3 marks|

> =7




