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Can you see why one of these equations is easy to
solve and the other takes much more work ?

(a) 4cosx+3sinx=0 (b) 4cosx+3sinX =2

Both have 2 trig ratios but (a) can be solved by
dividing by cos X.

We get 4(:osx_|_3sinx= 0
COSX  COSX  COSX
= 4+ 3tanx =0
— tanx =—2

3
This is a simple equation and can now be solved.
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‘The equation acos X +bsinx =c|

Can you see why one of these equations is easy to
solve and the other takes much more work ?

(a) 4cosx+3sinx=0 (b) 4cosx+3sinX =2

If we try the same method with (b), we get

4cosx+3sinx_ 2
COSX  COSX  COSX

= 44 3tan X = 2secx

This is no better than the original equation as we
still have 2 trig ratios.
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However, we saw in the previous section that

4c0s X + 3sin X =5co0s(x —36-9)°

so the equation 4c0S X +3SINX =2
can be written as 5c0s(x—-36:9)" =2

Dividing by 5: cos(x—36-9)" =0-4

This is of the form cos@=0-4 where @ =x—-36-9°

so we can find solutions for # and then find X by
adding 36-9° to each one.
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e.g. 1 Solve the following equation giving the solutions
in the interval 0< X< 360" correct to 1 d.p.

5cos x+12sinx =10
Solution:

Let 5cosx+12sinx = Rcos(X—a)
=  5cosx+12sinX=Rcos Xxcosa + Rsin Xsina

Coef. of COSX: 5=Rcosa¢ --—-———- 1)
Coef. of sinx: 12=RSihnd —_———__ (2)
(2) 12

— = tana=€ = a=67-4

(1)
R°=5%+12° = R=13 Z@
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Substituting into the |.h.s. of the equation:
5cosx+12sinx=10 = 13cos(x—67-4°)=10

= cos(i<—67-4;)=i—g ~0-769

0 = 9=39.7
Beware ! Don't find X at this stage.

We have c0s@=0-769 NOT COSe=0-769

The 2" solution will be wrong if we use the X value
to try to find it.
At this stage we need to get all the solutions for 4.

So, 0<x<360" = —67-4°< x—-67-4°< 292.6°

( Subtract 67-4° _G74° < §° <292.6°
from each part ) - Z@
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= cos(x—67-4")=13 ~0-769, —67-4'<6" <292.6

0 = 6=39.7°
We sketch the usual cosine graph:

157y

y =C0s@

Outside the
required interval
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=> cos(x—67-4') =13 ~0-769, —67-4' <6 <202.6

0 = 6=39.7°
We sketch the usual cosine graph:

y =C0s@

= 0@=X-67-4"= 39.7°, —-39.7°
Add]|67-4°: = x=39-7 +67-4" =107-1]

—-39.7°+67-4" = 27-1" K@
ANS: Xis 27.7° or 107-1° (1 d.p.)
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SUMMARY

To solve the equation acosx+bsinx=c, Cc#0
Write the /A.S. in one of the forms

Rcos(X+ea), Rsin(xxa)

Calculate the interval for @ using the one

given for X, where @ =

X+a or 9=X—a.

Solve the equation to find § making sure you

find| all| the solutions.

Find the values of x.
N.B. for0=x—q,
=X+,

add| @ and for

subtract | a. @
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Exercise

1(a) Write C0SX—SINX in the form Rcos(x + )
where R and o are exact.

(b) Solve the equation
cosX—sinx =1

for 0< x £360°.

2. Solve the equation for —180° < @ <180°

sin0+ﬁcosé? =1

( Notice the different letter in the equation. You
need to be able to cope with a switch of letters. )
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Solutions:

1(a) COS X —SINX = Rcos(X + &)
= Rcos xcosa— RsIin xsina
Coef. of COSX: 1=Rcosag --—-—-—-- (1)
Coef. of sinXx: —-1=-Rsina
— l1=Rsin¢ —-———-—- (2)

¥ o tang=1 = a=45

(1)
RZ=12+12 = R=42

So, COSX-—SinX=+2cos(x+45")
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Solutions:

1(b) Solve cosx—sinx=1 for 0< x <360°.

COS X —SIN X =+/2Cc0s(X +45%)
so, the equation becomes
\Ecos(x +457) =1

cos(x +45°) =
= (' ,)

6

N

157y

y =

V2
/6

/ 0.5
] 45 20
-0.5

_IV

o 315 360

y'=C0s6@

0< x <360°
= 45 <0 <405
X+45" =45", 3157, 405
= Xx =0, 270", 360°
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Solutions:

2. Solve sin@+ \ECOSH =1

Let  sin@++/3cosd = RsIin(@ + a)
= Rsin@cosa + Rcos@sina
Coef. of sing : 1=Rcosa¢ —-——-——-———- (1)

Coef. of C0SO: /3=Rsing -—————— (2)

% = tang=+3 => a=60

R?=1°+(+3)2 = R=2
So, sin0+\@cos«9523in(¢9+60°)
So, sin@++/3c0s@ =1 becomes 2sin(0+60°) =1
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Solutions: ~” |
Solve 2sin(@+60°)=1 for —180° <@ <180° .
= sin(6’+60°)=E
t__¢+° 2

“T ~180° < 9 < 180°
| = -120° < x <240°

#+60" =30", 150

= 6 =-30", 90
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The following slides contain repeats of
information on earlier slides, shown without
colour, so that they can be printed and
photocopied.

For most purposes the slides can be printed
as "Handouts” with up to 6 slides per sheet.
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Think about these 2 equations.

(@) 4cosx+3sinx=0 (b) 4cosX+3sinx=2
Both have 2 trig ratios but (a) can be solved by
dividing by cos X.
We get 4C0SX N 3sin X _ 0
COSX  COSX  COS X
= 4+ 3tanx=0

— tanx=—§

This is a simple equation and can now be solved.




The equation acos x+bsinx=c
If we try the same method with (b), we get
4cos X 3sin X 2

+ =
COS X COS X COS X

= 44 3tan X = 2secx

This is no better than the original equation as we
still have 2 trig ratios.

However, we saw in the previous section that
4cos X+ 3sin X =5c0s(x —36-9)°

so the equation 4cos X+ 3sinx =2
can be written as  5c0s(Xx—36-9)" =2
Dividing by 5: cos(x—36-9)" =0-4

This is now a simple equation which can be solved.



The equation acos x+bsinx=c

e.g. 1 Solve the following equation giving the solutions
in the interval 0< X< 360" correct to 1 d.p.

5cos x+12sinx =10
Solution:

Let 5cosx+12sinXx = Rcos(X—-a)
=  5cosx+12sin X = Rcos Xxcosa + Rsin Xsina

Coef. of COSX: 5=Rcosa¢ --——-———- 1)
Coef. of sinx: 12=RsSind ————__ (2)
(2) 12

= = tana=€ = a=067-4

(1)
R°=5%+12° = R=13
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Substituting into the |.h.s. of the equation:
5cosx+12sinx=10 = 13cos(x—67-4°)=10

= cos(i<—67-4;)=i—g ~0-769

0 = 9=39.7
Beware ! Don't find X at this stage. _
We have 056 =0-769 NOT COS®=6<Z69

The 2" solution will be wrong if we use the X value
to try to find it.

At this stage we need to get all the solutions for 4.
So, 0<x<360" = —-67-4< x—-67-4°< 292-6°

( Subtract 67-4° _G74° < §° <292.6°
from each part ) -7




The equation acos x+bsinx=c
= cos(x 67 - 4) 1—0 ~0-769, -67-4"<60"<292-6

0 = 6=39.7
We sketch the usual cosine graph:

AN
NS

= 0=x¥67-4°= 39.7°, —39.7°
Add|67-4°: = x=39-7°+67-4°=107-1",

-39.-7°+67-4°= 27-7°
ANS: Xxis 27.7° or 107-1° (1 d.p.)

y =co0sé




