1. Solve the following equations completely

(a) V3tanz +1=0

Solution:

\/gtanx =—1
1

tanx = — 5

Hence © = %” + km

(b) 2cosxsine — v/2cosx = 0
Solution:
cosz(2sinx — v/2) = 0
Hence cosz = 0 or 2sinx — \}5 =0

Thusx:%—l—/mrorsinx:T
Thusx:%+k7rorx:%—|—2k7rorx:?jf—|-2k7r

[\)

(c) sin?x = 2sinz + 3
Solution:
sin®x — 2sinz —3 =10
Substitute u = sin x:
u? —2u—3 =0
(u—3)(u+1)=0
Hence u =3 or u = —1
Thus sinz =3 or sinx = —1
The first one does not have a solution, and the second one gives
T = 37” + 2km



2. Find all solutions in the interval [0, 27)

(a)

2sm3r+1=0
Solution:
2sin(3z) = —1
sin(3z) = —3

Hence 3x=%+2k7r or 3x:%+2k7r
— Im  2km — lr | 2krm
Thllsx—18+3 orx =g+ 5

Now the solutions between 0 and 27 are:
Tm 1lm 197 237 317 357

187 187 187 18 18 18

cos 3x = sin 3x

Solution:

Divide both sides by cos(3x) to get:
tan(3x) =1

Hence 3x = 7 + km

Thus v = §5 + %ﬂ

Now the solutions between 0 and 27 are:
7w br 3w 13wm@ 17w Tw

127 127 49 127 127 4

2cos?x +sing = 1

Solution:

First replace cos?z by 1 — sin® z:
2(1 —sin’x) + sinz = 1

2 —2sinz +sinx =1

2¢in?z —sinz —1 =10

Now substitute v = sin x:

2 —u—1=0
2u+1)(u—1)=0
Henceu:—% oru =1
Thus sinz = —1 or sinz = 1

2
Then the solutions between 0 and 27 are:
m 1llm =

6’ 6 2



