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Math 12Honors (2023) Challenging Trigonometric Identities Problems: Solving and Proving (Part 1)

1. Prove the following:

a) tan(45° +x) —tan(45° —x) =2tan2x

b) cos x —5co0s85x +cos9x _ cot 5

sin x —5sin5x +sin9x

_ tanA+tan B
° tan(A+B) _l—tanAtanB

3tan@—tan’ 8

d) tan38 = .
1-3tan” @

_cotxcoty-—1
°) cot(x+y) - cotx+coty

f) cot@+csc Ecotg

g) cot>@+1=csc’* @

h) sin®> A —sin’ B = sin(A +B)sin(A —B)
2. Using cos3x =cos (x + 2x) , prove the following: cos3x =4cos’ x —3cos x

3. Show that sin36 =3sin 8 —4sin’ 8
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b. Use the equation above to prove that sin18° = \/_—
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Show thatif A+ B +C =T where 0< A, B,C <17, then
cot Acot B+cotBcotC +cotCcot A =1

Show that if w+x+y +x =77 and where 0 <w, x, y,z < 7T then:
cotwcotxcoty+cotwcotxcotz+cotxcotycotz +cotwcot ycotz =cotw +cotx +coty +cotz

Show that if A+ B +C =T, then
sin Asin BcosC +sin Acos Bsin C +cos Asin Bsin C =1 +cos Acos Bcos C

Find the general solution of the equation:
a) sin9xsin8x—sin7xsin6x =0

b) sin(5x+§) =sin2x
c) tan2xtanx =1
d) cosx—cos3x =sin2x

e) tan58+cot260=0

Evaluate cosx if cos3x =1
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Prove the following: 2sin 40°sin80° =cos40° +§

Evaluate the following without using a calculator: sin 20°sin 40°sin 80° = ??

Given that y =acos @ +bsin @, where “a’ and “b” are real values, express the function “y” in the

. v/ Vi
form of y=ksm(6’+0’),where k>0 and 7<a<5

Find the maximum and minimum value of cos @—7sin @
Find the general solution to the equation: cos@—7sin @ =5

If the maximum value of acos@+bsin @ is equal to “M”, show that the maximum value of
acos @—bsin Bis also “M”.

Show that in AABC, if a> —=b* =b* =¢*, then sin(A—B)sinC :sinAsin(B —C)
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tanA tanB tanB tanC

Using the equation from the previous question, show that

Express sinx, cosx, and tan x in terms of tanE [yes, sinx is the function and cosx is the function]
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17. Given that sec x —tan x =y, use the equations from above to prove: tan — = ]
ty

Using the sum and difference identities: sin (a +b) =sinacosb +sinbcosa and

sin (a —b) =sinacosb —sinbcosa, prove the following two equations:

+ —
a) sinx+siny :25in(x2yjcos(x y)
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b) sin x —sin y :2sin(x2yjcos(x2y)

+ +
c) Prove that if 4 22 then show that: ath SY |
P q a=b p-q
A+B
+b tan )
d) Prove that in AABC, we have: a =
a-b (A—Bj
tan
2

18. Convert the equation: tan @ —sec @+1 =0 into the form acos@+bsin @+c =0, where a >0.
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19. Given that LAz = i, where 90° < A <180°, find the value of ﬂ
1+3cos"A 16 1+3cos A



