secx + tanx = 2 + V/5. Then find sin x + cos x
Solution.
Let’s solve the equation for x:

secx +tanx =2 +5

Rewrite it in another form:

1 sin x
+ =2+V5
COSX COSX

Use the Weierstrass substitution:

Ztan% 1—tan2§
sinx = ——=5 andcosx = ——%
1+ tan?5 1+ tan25
2 2
Substitute t = tan g Then
2t p 12
Smx_1+t2 an cosx—l_l_t2
Then our equation has the form:
1+t2+ 2t -
1—t2 1-t2
1+t%+2t
L PN
1—t2
(1+t)?
=245
Q-1+t
1+t
——=2+V5 t# -1
1—-t
Solve the equation for t:
14+t
———2-V5=0
1—-t

1+t—2—\/§+2t+\/§t_0
1—t N

Multiply by 1 — t:
—1—-V5+4+3t+V5t=0
(3+V5)t=1++5

t_1+\/§
3++/5
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Substitute back for t = tan g:

Take the inverse tangent of both sides:

+
= arctan <
3

+5

N X

Then

(1 ++/5
x = 2 arctan

+2nk, k€Z
3+\/§>

So find sin x + cos x:
_ _ 1++/5 1++/5
sinx + cosx = sin| 2 arctan + 2wk | + cos| 2 arctan + 27k | =
3+4/5 3+4/5

=2t () o 2en (5
= sin arctan 34 \/g CoS arctan 31 \/g

Let’s calculate sin x:

1+v5 1++v5 3-v5 3+2V5-5 V5-1
3+vV5 3+V5 3-45 4 2

Use this formula sin 2x = 2 sin x cos x:
_ V5-1 _ V5 -1 V5 -1
sin | 2 arctan > = 2 sin |arctan > cos |arctan >

Then use compositions of trig and inverse trig functions:

X 1
sin(arctanx) = and cos(arctanx) =
V1 + x? V1 + x?

We have

rcan (2574 os aran () T [0

2 2
V5 -1
2 V5 -1

=2 =2.
1+(3-2£> 5-4/5
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Similarly

Use the formula cos 2x = 1 — 2sin® x

s e e R
CoS arctan > = 4 COS” |arctan 2 —1+<3_\/§> _2+3_\/§ =
2

_4-5+v5 1
- 5-v5 45

So

sinx + cosx =

Gl e
ol
Gl @

Answer:

sinx + cosx =

Gl
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