
Mathematics 1, 2006

Exercise sheet 2

Exercise 1. Calculate the exact values of

(a) sin(π/4), (b) sin(−3π/4), (c) cos(π/6),
(d) cos(5π/6), (e) cos(−2π/3).

Exercise 2. Express the following in terms of sinx, cos x and tanx: (3 p)

(a) cos(x + π/2), (b) sin(x + π/2),
(c) tan(x + π/2), (d) cos(x − π)
(e) sin(x − π), (f) tan(x − π).

Exercise 3. Express in the form c · cos(x + φ):

(a) cos x + 2
√

2 sinx (1.5 p)
(b) 4 cos x − 3 sinx (1.5 p)

Exercise 4. Solve the following equations in the interval 0 ≤ x ≤ 2π.

(a) sin(3x) = 1
(b) tan(4x) = −1.

Exercise 5. Solve the equation (3 p)

cos x = 2 cos2 x − 1

Exercise 6. Solve the equation (3 p)

sinx − cos x = 1

(Hint. First write the expression on the LHS on the harmonic form c · cos(x + θ)).

Exercise 7. Prove that (3 p)

sin θ

1 + cos θ
= tan(θ/2)

(Hint. Use the formulas for the sin and cos of the double angle. sin θ = sin(2 · θ

2
) = . . . Also

use the fact that cos2(θ/2) + sin2(θ/2) = 1).

Exercise 8. (Challange). You need to find the volume of oil in a horizontal cylindrical tank,
but the measuring gauge isn’t working. You open the top hatch and with a dipstick measure
the maximum depth of oil in the tank as 0.5 metre. The length of the tank, L is 5 metres, and
the radius of the tank, R is 1 metre. Show that the volume of oil in the tank is given by

LR2(θ − sin θ)/2

for some angle θ (which you should find). Hence show that the volume of oil in the tank is cirka
3.07m3. (Hint. The crossection of the part of the cylinder that contains oil is a segment of a
circle. Write a figure and find a formula for the area of this segment.)

Solutions to (2)-(3) and (5)-(7) to be handed in by Monday 16th October.


