Mathematics for Actuarial Science 4

1. Differentiate the following functions with respect to a:

(i) cos(tan(x?)),
2. Differentiate the following functions with respect to x:
(a) 2% + 32y — 22y + 2y =0,
(b) cos(z)sin(y) =1,
(c) cos(ytan(z)) = In(zy),
(d) J:+Zsm(y)+4 _ (1()t(’y),

(e) ytan(:c D+ zsec(yt) = e?,

3. Differentiate the following functions with respect to x:

((1)1= P24,y =113

(b) @ = cos(t), y = cot(t),
(c)x: (m)y:thrt?
(d) z = cos(t)e?, y = sin(t)e™*,
(e) = ln , y = 3tan(4t).

4. Given that y = e~*sin(xv/3), prove that
dy

5.1 f(z) =3 -2 +1n (%),

P —2e " gin (:L 3— g) .

Show also that % = ky for some constant k, and state the value of k.

(a) show that there is a root « of f(z) = 0 such that 0.09 < a < 0.1

(b) find f'(x) and obtain the value of 8 such that f'(8) =

0.

6. (x) Ify=1In (1 +v(1+ L)) show that

d?y dy

A

da? dx
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