Maths for Actuarial Science Jan 09: Answers

1. (a) Domain: all # # —3 such that £ > 0.

2z+1
ieer+3>0and2r+1>0o0rax+3<0and 22 +1 <0.
This gives ¢ > —1 or © < —3. [3]
(b) We need 55 > 1, or 5% > 0.
Solving as in (a) we see that —5 < z < 2. [5]
[Total: 8]
. We have
tan(Z) — tan(2x 1- 2 1—2t—¢?
tany:tan(z—Qx): (5) (22) = 1;:2 =
4 1 +tan(]) tan(2z) 1+ =5 1+2t—¢
where ¢ = tan . [4]

Now tany =0ify =0, ie. x = %.
Then must have 1 — 2t —t? =0 at o = % as required.

The roots are —1 %+ /2. (3]
As tan is increasing on 0 < z < § and tan0 = 0 we must have tan g = —1 + V2. [1]
[Total: 8]

. (a) As sin 30 cos 76 = $(sin(106) + sin(—46)) we have

/sinSHcos%) _ 1 [cos 106 B 00549] Lc

2 10 4
[4]
(b) Let u = e*, and later sin® = u. Then
1
/ex\/l —e2rdr = /\/1 —uldu = /C0829d9 = /5(1+cos29)d9
11 1 . 1
= 5(9 +3 sin20) + C = §(s1n () + §sm(231n () + C.

[5]

[Total: 9]



4. Claim that coth®z — 1 = cosech®z. Then check by expanding in terms of e”. [3]

We have
3cothz +coth’z —4=0
50 345
cothz = 1

But |cothz| > 1 so cothax = —4. Solving for x we obtain that

1 (3
1'—2I15 .

5. Let f(x) = f%, so f(0) = 1. Then

"(x :6%(3_25’7) an / —
) =g md f0)=3

e** (1 — z)(4x* — 12z + 10)

f(x) = =2 and f"(0) = 10.
Therefore ) .
flz) = f(0) + fl(,o)a: + fz(!mxz =1+ 3z + 5z°.

6. Check for n = 1.
Suppose true for n = k, want also true for n =k + 1.
Verify this.
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[3]
[Total: 9]
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[Total: 8]
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[Total: 8]



