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Reduction Identity
Solved by Sayed Omar

asinx +bcosx = ksin(x+a)

5 3 . . a . b
where k =+ya” +b~ and @ is determined by: cosa = — and sing = ———=
a-+b- a-+b-

b : . ) .
Or tana = — where a can be detrmined from the quadrant that contains the point (a,b)
a

Question 1: Given the function f (x) = Zsinxg—Z\@cosXE
a) Rewrite f (x) inthe form f (x) =k sin(bx + a)

b) Find the amplitude, the phase shift, the period, and the range for the graph of f (x).
c) Sketch the graph of the function f (x) = Zsinxg— 2\/5005% over two periods.

Solution:
(@): f (x)=asin£+b cosX =k Sin(X—+aJ
3 3 3
a=2, b=-23 = (2,-2/3) is in Quadrant IV.

k =va’ +b2 =4[22+ (-24/3)* =4 +12 =4

sina=— - 5
4 2 = ¢ isin Quadrant IV and oc:—E OR a:?

(X7 . (X 5x
f(x)_4sm£§—§j OR f(x)—4sm£§+?j

(b): Amplitude =4

g S
Phase shift = _TB — 7 OR Phase shift = —% _5r
3 3

Period = 27 _ 67 Range =[-4,4]
1/3

Beginning key point =Phase shift=7z OR Beginning key point = Phase shift =-57
3r b5«

2 2
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First quarter key point= phase shift +%period =+ %(672’) =+
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27 57 8r 117 14

The key pointsare 7 =— : Arr , —=1Ix
2 2 2 2 2
The key points are —57 —57;+£Period =—57r+3—7[=—7—7[ : 4z : z
4 2 2 2 2
(c): Graphof f (x)=4sin(%+5§j is: Graph of f (x):4sin(%—%j is:

Question 2:
If sin20° —+/3c0s20° =k sin®, 0°<&<90°. Then k and & are equal to
A) 2,40

B) 2, 20°
C) 1-+/3,20°
D) -2, 20°
E) 2,30

Solution: sin20° —+/3¢0s20° =+/a’ +b? sin(20° + a) =k sing, 0° <6 <90°

va®+b? =, [1° +(—\/§)2 =2

sina =

o =-60°] OR

Cosax =

o =—-60": sin20"-+/3¢0s20" =k sin(20° +a)
= 2sin (20" - 60")
= 2sin(-40")
=-2sin40" =k sind = |k =-2/,|0=40°
OR @ =300°: sin20° —+/3c0s20° =k sin(20° +a)
= 2sin (20" +300°)
= 2sin(320°)
= -2sin(-320")
= —2sin(-320" +360°)
— -2sin 40")
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