162 Precalculus 2 Review 3
Verify identities.

1. sec® xcsc? x = sec? X +¢sc? X.

Solution
) ) 1 cos® X +sin® x
sec” X +¢sc’ X = — = —— =
cos?x sin®x  cos® xsin? x
1 1 1 ,
=——————=——— ———="5€ec” XCsC” X.
cos® xsin®x  cos® X sin’x
. 2cot x
2. sin2x=——.
csc? X
. 2cot x . COSX . . .
Solution —— =2cot xsin® x=2———sin® x = 2cos xsin x = sin 2x.
csc? X sin x
sin4x+sin6x

. =cotX.
C0S4X—Ccos6X

Solution We use the sum to products formulas

sin A+sin B = 2sin AZ B osA=B ,

2
and
cos A—cos B = 2sin B;Asin A; B
Therefore sin4x +sin 6x _ 25|n_5xco§(—x) _ co§(—x) _ cgsx _ cotx.
COS4X —C0S6X 2sin5xsin x sin x sin x

4. Simplify (sin x +cos x)* —sin 2x.

Solution
(sin X + cos X)® —sin 2x = sin® X + 2sinN XCOS X + COS” X — 2SiN XCOS X =

=sin’x+cos’x =1

5. Simplify (write as a single term) 6sin 2x +8cos 2x.
Solution we use the formula Asin @ + Bcos @ = v A” + B? sin(@ + arctan %) . According to

this formula 6sin2x +8cos2x = /6% + 8% sin(2x + arctan %) =10sin(2x + arctan g).



In problems 6 -10 find all the solutions of the equations below and indicate the
solutions in interval[0,27).

6. tan3x =—3.
Solution 3x = arctan(—/3) + nz = —arctan~/3 + nz = —%Jr nz, where n is any integer,

neZ.Thereforex=—%+n%, neZz.

We get solutions in [0,27)forn=1,2,3,4,5,6 . The corresponding values of x are
27z Sz 8z 1lr 1l4r 177r

9'9'9" 09 9 9
7. 2sin®x+3sinx+1=0.

Solution the left part is a quadratic trinomial forsin x . If we factor it we will get
(sin x+1)(2sin x+1) =0, whence either sinx=-10rsinx=-1/2. In the first case the

solutions are

x:—%+2nﬂ, neZ,
In the second one x = (-1)" arcsin (—%}+ nr= (—1)”+1%+ nz, neZ.

Solutions in the interval [0, 27) are? > and ——.

8. sec’ x+2tan*x =3.
Solution by the Pythagorean identity sec® x =tan® x+1 we can rewrite our equation

as 3tan? x+1=3whence tan? x—%andtanx +\f3 therefore
2
x:iarctan(§j+n7z, neZ.

There are four solutions in the interval[0,27)

2 2 2 2
arctan| = |,arctan| = |+ z,—arctan| = |+ z,—arctan| = [+ 2.
(3) (?J (3j (?J

9. 4sinxtan x—tan x+20sinx-5=0.
Solution we will factor the left part by grouping:



tan x(4sin x —1) +5(4sin x—1) = 0 Or (4sin x —1)(tan+5) = 0 whence either sin x :%Ot’

tan x+5=0. Solutions of the first equation are x = (-1)" arcsin (%j-ﬁ- nz, neZ,

and of the second one - x =arctan(-5) + nz = —arctan5+nz, neZ.

Solutions in the interval [0,27)are arcsinGj,zf—arcsin(%j,n—arctan 5,27 —arctan’5 .

10. cos6x—cos2x =—sin4x.

: . . . B-A_. A+B
Solution again using the formula cos A—cos B = 2sin 5 sin— we get
2sin(—4x)sin 2x = —sin4x 0rsin4x —2sin4xsin2x =0, Or sin4x(1-2sin2x)=0.

Either sin4x=0, 4x=nxz, and

x:nz,nez,
4

orsin2x = % 2x = (-1)" arcsin [%)+ nz=(-1)" %Jr nz and

x:(—l)“£+n£, neZ.
122
Solutions in the interval [0,27)are £, %Z_% Z 3% , A X 3% 7
4'2 12’24 1242 12



