Maths for Actuarial Science Coursewor 1: Answers

1. Easiest way is to sketch curves and inspect. Algebraically, any method is OK provided
all cases are considered. Please deduct marks for each time a case is left out. One way:
Need to solve

2x +3 - dr +12
r—25 r+1
when the RHS is positive (which is when x < —3 or z > —1) and
2z 4+ 3 < —4x — 12
r—95 r+1

(1)

(2)

otherwise. For eqn (1) rearrange and solve to find that = > %ﬁ or r < %ﬁ or

—1 < & < 5. From the other case we obtain =37 15377 < x < —1. (The last fraction also
simplifies to #ﬁ but this is not required.) Thus the answer is

13 — V673 3 - \/1377 13 + V673
me<_oo’ >U< 12 ’_1>U<_1’5)U< +4 ’OO)

4
[Total: 8]
2. The distance from focus to centre is ae = 2. 1]
As the major axis has length 2a = 10 this implies that a = 5 and e = 2/v/25. So
b = 25(1 — 4/25) = 21. [2]
Therefore we have 62 2
b6, -0 |
25 21
[3]
[Total: 6]
3. First note that 2 cos 260 + 4 sin 6 cos § = 2 cos 20 + 2sin 26. 1]
Then 2 cos 20 4 2sin 20 = R cos(20 — «) where
R*=8 so R=2V2 and o=tan(2/2)= %
[3]
So must solve -
2V/2 cos (260 — Z) =2
ie. 1
T
20 — —) = -
cos( 4) 5
in the range 0 < 0 < 27.
General solution: . -
29 — Z = :|:§ + 27171'
[3]
Therefore 20 = 12, 27 3% 4 and hence § = 22, Zx 3lx 4Tr
(Please deduct a mark for approximate (ie decimal) answers.) [3]
[Total: 10]



sec x tan x + sec? x

= secz.
secx + tanx
2]
(b)
3(sin?  cos x cos 3z — sin® x sin 3x — cos® x sin w sin 3z + cos® x cos 3x) = 3 cos 4x.

1\ da dy 2 dy _ dydt _ dy dz\-1 _ 3t2—2t41 2
(ll) P 8t — 5 and P 3t —2t+ 1. Hence Qe — dtdz — d—(a) = " &5 - [2]
>y d (dy\ d (3t*—2t+1\ dt  24t* — 30t +2

dz?  dz \dz /) dt 8 —5 dr (8t —5)3
2]
[Total: 8]
5. The fraction simplifies to
) 22— 9z —9
(22 =9)(z+1)

2]

Let

2 —9r -9 A B C
= + + :
(2=9)(z+1) x—-3 x+4+3 xz+1

[1]

Solve to find A = —%, B = %, C= —%, and hence

3 1 1 9 n 1 18
(22 -9z +1) ~ 8\z-3 z+1 ax+3)°

[3]

Therefore the integral equals

1
T+ 3 (9In(z —3) +In(x +1) — 18In(z + 3)) + C.
2]
[Total: 8]
6. (a) Let u = €”, and later sinf = u. Then
1
/ex\/l — e dr = /\/1 —u?du = /00829d0 = /5(1 + cos 260) db
= 5(9 + 5 sin 20)+ C = §(sm (e”) + 5 sin(2sin™" (e%))) + C.

[5]



1
/m26_2”” dr = ——J:Qe_h—i-/xe_% dx

2
1 1 1
— __$2€—2x _ —I‘G_Qx + _6—2x dl’
2 2 2
Lo, LY
- = - e
5 (x +x+ 2) e+
[5]
Please deduct a mark for each missing constant of integration. [Total: 10]



