Prove that

a (sinx-+cosx)*=1+2sinxcosx b —cosx=sinxtanx, cosx#0
COS X
cos’ x . . l1+sinx cosx
c — =]1+sinx, sinx#1 d = ——, cosx#0
l-sinx CosXx l-sinx

a Prove the identity
(cos x — tan x)* + (sinx + 1)*=2 + tan” x.
b Hence find, in terms of &, the values of x in the interval 0 <x < 2w such that

(cos x — tan x)* + (sin x + 1)* = 3.

f(x) =cos’x +2sinx, 0<x<2m.
a Prove that f(x) can be expressed in the form
f(x) =2 — (sinx — 1)°.

b Hence deduce the maximum value of f(x) and the value of x for which this occurs.






Simplify each of the following expressions:

a 1—cos236 b 5sin?36+ 5cos?36
sin 0 V1 — cos?x
— e
tan 0 COSX

g (1 +sinx)*+ (1 —sinx)?+ 2 cos*x
h sin* 6 + sin? 6 cos? 6

i sin* 6+ 2sin? 0 cos? 0 + cos? 0

Cc sin?A —1

f

V1 — cos? 3A
V1 — sin? 3A




56. For x such that 0 <x < &, the expression

2

2 « 2

Vi L K V1 - sin’x is equivalent to:
sin x COS X

F. 0
G. 1
H. 2
J. —tanx

K. sin2x



90. If cosO = 1% and tan0O = %, then sinf = ?
f. >
g.
h.

[—ys
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60. Whenever —s2 %588 i defined, it simplifies to: DO YOUR FIGURING HERE.
:F. tana\} L X _Z_c&SOL C;"P\OL - -
G. cota BW 7—_04 ..,L 60 SL‘)(
H. 2 (’/04
2 .
i cos oL —SinQ 92 moL §’W\0§
K. sina cosx -
A fos™X

END OF TEST2
STOP! DO NOT TURN THE PAGE UNTIL TOLD TO DO SO.

DO NOT RETURN TO THE PREVIOUS TEST.
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58. A right trlangle has legs of length 25 sin @ feet and ﬁ/ j ﬂ M 0 M e f y

25 cos O feet for some angle 0 that satisfies 0° < 8 < 90°.
What is the length, in feet, of the longest side of the
triangle?

S LﬂMjeS’f Side o1 2554
H 5 aht triandgle 25C0% )
j ‘II( gmnot be dcgte/r/)muzd from tl;ZiZn f:fogm:lon CZ. S’ 5/ 2 9) L’ ? S )2 @
Ae hypersa i mg(;,,/z,g) %ZZI(/%”Q) )
. _ 25 (S//vzé’ S /as“é?)(

- Dyl
- §9. For all nonzero x, y, and z such that x ¥z, which of ‘

the following must be equivalent to xy ? < ,\/, A{? J or \ r}_g_.
A & ' /k ';- U 5 j M \
£ | \/a rl Ab [e s 9\

=~ B'yzz . \/\ (\/ : I‘J’A/' /g» b




Example Question #2 : How To Find The Tangent Of An Angle

Consider a right triangle with an inner angle x (x < 90°).

If
o 3
CoSX = 5
and
. 4
sinx = —
5

what is tanx ?

Possible Answers:

4

5

5

4

3

1

3

4

Correct answer:
4
3

Explanation:

The tangent of an angle xis defined as

Substituting the given values for cos x and sin x, we get

4/5
—=4/3
3/5



If the sine of an angle equals 2/3 , and the cosine of the same angle equals 5/12 , what is the tangent of the angle?

Possible Answers:

8/5
5/8
12/5
12/8

8/12

Correct answer:

8/5

Explanation:

. opposite . adjacent opposite
Sine = ————. Cosine = ——————. Tangent = ———

hypotenuse hypotenuse adjacent

The cosine of the angle is 5/12 and since that is a reduced fraction, we know the hypotenuseis 12 and the adjacent side equals 5.

The sine of the angle equals 2/3, and since the hyptenuse is already 12 we know that we must multiply the numerator and denominator by 4 to get 1
common denominator of 12. Therefore, the opposite side equals 8.

opposite

Since tangent = . .theansweris 8/5 .




Simplify (cos® - sin®)2

Possible Answers:

1+cos20
1+5sin2©
sin2@ -1
1-sin2@

c0s20 -1

Correct answer:

1-sin20@

Explanation:

Multiply out the quadratic equation to get c0s@? - 2c0sOsin® + sin@?2
Then use the following trig identities to simplify the expression:

5in2@ = 2sin®cos®
sinG)2 + cos,G)2 =1
1-5in20@ is the correct answer for {cos®© - sin@)2

1 +sin2@ is the correct answer for (cos@© + sin@)2



Which of the following is equal to cos x * ¢sc x?
Possible Answers:

cot X * sec x

cot x

ftan x

SIN X * sec x

sec x

Correct answer:

cot x

Explanation:

Here, we use the SOHCAHTOA ratios and the fact that cscx=1 /sin x.
Cosine x = adjacent side length / hypotenuse length

Cosecant x =1 /sin x = hypotenuse / opposite

(Adjacent / hypotenuse) * (hypotenuse / opposite) = Adjacent / opposite = Cotangent x.



Simplify: (sin@ + cos(a)2
Possible Answers:

0520 -1

1+cos20

1+5sin2©

None of the answers are correct

2sin®cos® -1

Correct answer:

1+5sin2@

Explanation:

Using the foil method, multiply. Simplify using the Pythagorean identity sin2@ + cos?@ = 1 and the double angle identity sin2@ = 2sin@cos@.



Which of the following is equivalent to cot(8)sec(8)sin(8)

Possible Answers:

cot(0)
tan(6)

-sec(0)

Correct answer:

1

Explanation:

The first thing to do is to breakdown the meaning of each trig function, cot = cos/sin, sec = 1/cos, and sin = sin. Then put these back into the function and
simplify if possible, so then (cos (©)/sin (@))*(1/cos (@))*(sin (©)) = (cos (©)*sin(@))/(sin (©)*cos(@)) = 1, since they all cancel out.



Using trigonometry identities, simplify sinBcos2@ - sin®

Possible Answers:

0520sin@

0530

None of these answers are correct
_sin-8

sin29cose
Correct answer:
—Si n36

Explanation:
Factor the expression to get sine[c0520 -1).

The trig identity c0s28 + sin28 = 1 can be reworked to becomes cos20 - 1 = -sin@ resulting in the simplification of ~sin®8.



Using trig identities, simplify sin® + cotBcos®
Possible Answers:

tan®
c0529
cscO

secO

ﬁnze

Correct answer:

cscO

Explanation:
CotO can be written as cosB/sin®, which results in sin® + coszﬂ/sine.
Combining to get a single fraction results in (sin29 + cosze)/sine.

Knowing that sin29 + coszﬂ =1, we get 1/sin8, which can be written as csc®.



Simplify sect@-tan%o.

Possible Answers:

sec2@+tan2@
sec@+sin@

cos@-sin@
tanze—sinze

sin@ + cos@

Correct answer:

sec29+ tan29

Explanation:
Factor using the difference of two squares: a? - p2= (a+b){a-b)
The identity 1 + tan2@= sec2@ which can be rewritten as 1 = sec2@ - tan2@

So sec46- tan4@ - (sec26 + tanze)(secze - tanze} - (sec26 = tanze)(l) - sec26+ tan26



Simplify the following expression:
sinf
cotfsect

Possible Answers:

csc®

0520

sin@

None of the answers are correct

tan®
Correct answer:
sin2@

Explanation:
Convert cot® and sec® to sin® and cos@© and simplify the resulting complex fraction.

cot®@ = _cos@® sec@=1

sin® cos®



sind
Given this right triangle, what is the value of o0 ?

Possible Answers:

3

4

3

5

4

5

4

3

Correct answer:
3
1

Explanation:

To solve this question, you must know SOHCAHTOA. Sin divided by cosine is the tangent of the angle. Tan = opposite / adjacent = 3/4.



If the sine of an angle equals 2/3, and the cosine of the same angle equals 5/12, what is the tangent of the angle?

Possible Answers:

8/5
5/8
12/5
12/8

8/12

Correct answer:

8/5

Explanation:

) opposite ) adjacent opposite
Sine = ————. Cosine = ——— . Tangent =

~ hypotenuse hypotenuse adjacent

The cosine of the angle is 5/12 and since that is a reduced fraction, we know the hypotenuse is 12 and the adjacent side equals 5.

The sine of the angle equals 2/3, and since the hyptenuse is already 12 we know that we must multiply the numerator and denominator by 4 to get the
common denominator of 12. Therefore, the opposite side equals 8.

_ opposite ‘
Since tangent = ,,the answeris 8/5.

adjacent



