MATHI191: Problem Solution Sheet 2

1. To determine the inverse function, solve the equation y = f(z) for z:

2z
vo= r+1
yz+1) = 2z
yr—2r = -y
w(y—2) = -y
- Y __ Y
y—-2 2-y

Thus f~(y) =y/(2—y), or f7H(z) =2/(2 - 2).
2. a) 2z + 1 is increasing
b) (x + 1)? is neither increasing nor decreasing on its maximal domain.
c) x® — 4 is increasing.
3. a) sin((—x)3) = sin(—2?®) = —sin(z3), because both z* and sin are odd functions,
so sin(x?) is odd.
)

b) (cos(—xz))/(—z) = —(cos(—x))/x = —(cos(x))/x, because cos is even, so (cos(z))/x

is odd.
4. a) sin(—%) = —sln(%) = —@.
b) cos™1(0) =
c) t 1(\/5)
5. a) One solution is a = tan~!(—1) = —7/4. The general solution is therefore

9:—%+n7r n € 7.

b) One solution is a = cos™*(2/5) = 1.1593 to 4 decimal places. The general
solution is therefore
0 = £1.1593 + 2nmw n € Z.

¢) One solution is a = sin~*(1/2) = /6. The general solution is therefore

0= § T 2nm nez
o (7r—f)+2n7r n € 7.
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(The second solution can also be written as + 2nm: either form is equally

good.)



sin(30) = sin(26 + 6)
= sin(20) cosf + cos(20)sinf  [formula for sin(A + B)]
= (2sinfcosf)cos + (1 —2sin®@)sin@  [formulae for sin(26) and cos(26)]
= 2sinfcos® 6 +sinf — 2sin® 0
= 2sinf(1 —sin?6) +sinf — 2sin® 0 [sin? 0 + cos? = 1]
= 3sinf —4sin’ 6.
When 0 = /2, we have sin = 1, so the RHS of the formula is 3(1) — 4(1%) = —1,
which is equal to sin(37/2).

When 6 = 7/6, we have sin = 1/2, so the RHS of the formula is 3 (1) — 4 (%)3 =
3 — 4 =1, which is equal to sin(37/6) (i.c. to sin(w/2).)



