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Section 6.1 - Sum and Difference Formulas

In this section, we will learn some formulas about finding the trig values
for the sum and difference of angles.

2

For example; we know that sin(300) =% and sin(45°)

What if we need to compute sin(30° + 450) = sin(75° ) ?

75° is not one of the angles we covered on the unit circle. Can we compute
its trig functions using known angles from the unit circle?

Important: SIn(A+ B) # sin(A) + sin(B)
cos(A+ B) # cos(A) + cos(B)

To see this:
sin(30° + 600) = sin(900) 15

1,3 1443
2 2 2
sin(30° +60°) = sin(3o°) +sin(60°)

sin(30°) + sin(60°) =
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Sum and Difference Formulas for Sine, Cosine and Tangent

N ATy

sin(A+ B) =sin Acos B +sin Bcos A

sin( A —@ sin B cos A
cos( A@sin Asin B

cos(AEB) = cos Acos B{+)sin Asin B

tan(AG)B) = tan A tan B
l—tarnAtanB
? i

tan(ASB) = tan A-tan B

\)1@ tan Atan B
ofp:
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Example 1: Evaluate sin(75°) using sum and difference formulas.

Hint: 75° =30° + 45°
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s F57) = sl 307 + us)
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Example 2: Evaluate sin (BO) using sum and difference formulas.
—

Hint: 15° =60° —45°
/ 7 /

sin(15°) = sm(bo® 45
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Cos( A+ D) = Cospcos® — smAsMB

Example 3: Evaluate cos (Z—Zj using sum and difference formulas.

_ozmo, 48 - XL
- \Z L2 L1z

Hint: Iz 4Z+Z
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L+ 4onA - 4t
Example 4: Evaluate tan (i) using sum and difference formulas.
T =
int: = _F_% T 2T - L
it 1= 6 %’\’\1"/\\3{:’”’ ﬁ«%:%
1 7
1-T)
k(L) = (% T
\ o (%\W( %)
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Remark: In most examples, the @will not be given. You need to
brainstorm a bit to see which two "EASY” angles can be used to get the

given angle. Many times, there are many ways to do this, try to choose the
easiest two angles from the unit circle.
Examples in degrees:
0 _ zn0 0 0 _ 0 200
1057 =060, +45 or 105 =135"-30
15°=60°-45  or 15°=45"-30°
1 )
75°=30"+45" or 75°=120"-45"
I
7

Examples in radians:

T 7T T T T T
—=——— or —=———
12 4 6 12 3 4
St o«

- =4 —

12 4 6

Tr

- =4 —

12 4 3



POPPER for Section 6.1

Question#1: Use sum and difference formulas to evaluate: 005(150)
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Example 5: Given that tan(A) :@ and tan(B) @ evaluate tan(A+B).
R

7
fon( Axey = o0 A * fonb
| — ten A - +ond
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Example 6: Given that tal?%):@ evaluate tan(x—%j.
— +toad
|+ Y0 A ond
T\ = fx - ol ™a>
er[ r- —‘Lf_\ - T
| + W(Q"@/\( '2{5
_ | 2
= ? = ———-*'Lrb = 2

\+ %L
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Example 7: Given that (tos(x) :% Fnd 0<x< % , evaluate cos(x - %) .

A
/1 \{/ % % %
LAY B
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-5 % s
3 2

- e -

2\ =

_ f_?——%—-—"/

11



\eHo > B I

oy0ee \ - A aApw
O - hetn

Example 8: Suppose that sina =

Find each of these:

a. sin(a+ﬂ) —
A
g_‘)fﬂvl\’L"l

b. cos(a—p)

|

O\C/LHL
y [
=7 ndcosg—— whereO<a,f<— .
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Example # Suppose cos X= —1—5 and tany = + ! where T <X, y < 37”

—_

Find cos(x+Y).

| -»_L,,,
Y S fa"‘%— ( >N 6’
Vs T ﬁg

L - 2_ _
Cos LatY) = o3 L <

( L) (= )
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Question#2: Given sin(X) = %

V/a .
and 0< X< 7 use sum and difference

formulas to evaluate: sin (X + %}

14
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REMARK:
We have used the following facts in previous sections:
sin(X+ ) =—sin X

cos(X+ 77) = —cos X o

sin(% - Xj = COoS X
%m(ﬂ/\/\b\’}b’% 0"\5"&15

Now, we can prove these facts using sum and difference formulas.

Proofs: QDW\J‘@
. ¢ . . (. .
s1n(X+7r)=szcos7r+sm7rcosX=s1nx-(—1)+0=—s1nx
' —— \“—D" ~ ! .
&(Innu\u -\
L ) . .
cos(X+ ) =cosXcoswr —sin Xsinzz =cos X (—1) —sin X -0 = —cos X
“ 2 —" \ |
(-\) o
(7 . (7 : V4 .
sin| ——X [=sin| — [cosX —sin Xcos| — [=1-cosX —sin X -0 =cos X
2 2 2 e
— \-.____/
A No
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Example 9: Simplify each.

9 O

= s 24«15 = s (\Fx)

K %
b) sinl%cosS%@_sinSS%oleO = SM( A— ES
~— S
L N = )
- sl -4) = - sm(4st) = |-1=
A 2
)

— ©) cos(zjcosﬂlj
12 12
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Example 10: Simplify each.

fac\'Wﬁ/)«
tan 40° (- tan 5° — th_rv\( A ‘\'?)) = ‘{TMUtQQ +5° )'1'\50(.[‘(5@):
I —tan40°tan 5°
;‘I
tanSOOm_ B — %OO__ \55-'-1)
b) 1+tan80°tan15° M( 5 ’kﬂ(
gl ’\’Cﬂ (b 5 P)
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Example 11: Let f(x) :\sintx + %j H}Sm

Simplify the formula for T(X) and find the minimum and maximum values.

Find the X — intercepts of this function over the interval [0,27] .
_ I odX )

Rlxl= @\\x " cw% g conf) ya (33 ] &
N~

- ~

_ @owx x =W

- = mX + %'wjx L ://_)
7 Ld_/_J

Maximum Value: \ri

T—

Minimum Value: -2

—

X — intercepts: (.Tli—'oj owel (,%% IO>
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Example 12: In the figure below, sin(£BAD) =% and sin(AA;i%D) =% . /
Find sin(£BDC) . (The image is not drawn to scale.) 5i S\
X

M x4y) = ™oy Sy o X

P W
= 9 5 5 e
ot (e
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Question#3: Given sin(X) :§ and sin(y)= % , where 0 < X,y <% , use

sum and difference formulas to evaluate: sin(X+y)
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