Homework: http://math.mnrt.net/
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Math 11 Trimester 2 Practice Exam 1P
Trigonometry

m Partial credit may be given for correct work. Therefore, it is to your advantage to write clear
solutions. If I cannot understand a solution within 90 seconds, then it will receive no partial
credit.

B Answers must be completely simplified. No denominators may include radicals. All fractions
reduced. Arithmetic must be completely performed; e.g. write 9 instead of V 81 .

m All angles you write for answers must be written with respect to the angle zero and measured
in the positive direction (counter clockwise). For example, write 0 = 3'2—7' rather than 0 = — % .

m No calculators. All answers must be exact.
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m A. Find the values of the following.
[NB: for some of these you will use the identities of side 1 or the unit circle, for others you will
use the identities of side 2.]

[1] cos #

[2] sin ST”
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[3] cos 53

[4] sin ZT”

[5] cos 297

ks
[6] tan STh

[7] sin 15°
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m B. Answer the following. Use correct notation.

[1] Find all values of x for which sin x = # .

[2] Find all values of x, 0 < x < 2 7, for which sin x < # .
[3] Find all values of x, 0 < x < 2 7, for which cos x = #

[4] Find all values of x, 0 < x <27, for which tan x > 0.
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m C. Graph the following (neatly).

[1] The tangent function
Y
_on 77t 37T 57t _T 37 7T T 7T ki 37 577( 2 777( 2

424 4 2 4 4 2 4 4 2 4

[2] sin (x— )
Y
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[3] 3 sin 2x
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[4] 2 sin 2x - F)
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H D. Write the function for each graph.

RE 7

[1] The graph crosses the x-axis at — T It has a maximum of 1.5 and a minimum of —1.5.

r iz
373> 3

The function of graph [1] is: Answer

[2] The graph crosses the x-axis at — ST” 34—”, 'T”, %, 34—”, %” . It has a maximum of 1.0 and a mini-

mum of —1.0.

The function of graph [2] is:
Answer
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m D. Proofs

[1] Prove any one of the addition theorems that involves only sines and cosines.

[2] Prove: sin 2@ = 2sin « cos «
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[3] Prove: sin @ cos = %[sin (@ + B) +sin (@ — P)]

[4] Prove: cos 2x =2 cos? x — 1
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m E. Answer the following

[1] Find the maximum and minimum values of y = sin 0 + V3 cos 0 and state the values of 9,
0 = 6 < 2 x, at which they occur.

[2] Solve for 6, 0 <6 <27, if sin 6 = 2 sin® 6.
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[3] Solve for x, if S cos 3x —1 =4 cos 3x+1

[4] Solve for x, if cos 2x—1=3 cos 2x—1

G11-TR2-T1P Trig Practice.nb (RT) Page 10



[5] Solve for 8, if sin 40 = —sin 360

m F. Answer the following. These involve the Law of Sines and the Law of Cosines. Quantities
given are exact. Use a calculator to answer correct to 4 significant figures.

[1] Solve AABCifa =47° a=25ft, b=30 ft

[1] Solve AABCifa=56ft, b=83 ft, y=97°
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Answers Math 11 Trimester 2 Practice Exam 1P

Trigonometry
m A
-4 1
[l] Cos [T ="
ridm 1
[2] SIH[T] 5
T 1 \/§
[3] Cos[51= 2+\/7

[4] sin[2£] = X
[5] Cos[29 7] = -1
[6] Tan[X]=-2-V3

[7] Sin[15°] =

-1+V3

2V2

m B. Answer the following. Use correct notation.

[1] Find all values of x for which sin x = #
xef{xsx= 4T”+2n7r,neZ}U{x9x=ST”+2n7r,n€Z}

[2] Find all values of x, 0 < x < 2 7, for which sin x <
47

=3
2
3
{xa%sxs ST”}
4 Sw
15 571

[3] Find all values of x, 0 < x < 2 7, for which cos x = #
{x30=<x< 5T”}U{x976—”sx527r}

[0, 2ZZ1U[ZZ, 27
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[4] Find all values of x, 0 < x <27, for which tan x > 0.

{x30=<x=< %}U{xaﬂsxs 32—”}
T 3
[0, 7] U, >
B C. Graph the following (neatly).
[1] The tangent function
Y
3
2
1
_on T 7T 55t _ 370 Pt 7T s T 37 57t 3pt T 27 -
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G11-TR2-T1P Trig Practice.nb (RT) Page 13



[2] sin (x — %)

y
3 —
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l -
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[3] 3 sin 2x
y
3 —
2 _
l .
| | | 1 1 1 1 1 X
-2 7 _ 5 7t 3 T 1 37 5 3 77 7

4 4 4 4 4 2 4 4 2 4
2 -
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[4] 2 sin 2x - F)

l -
| | 1 1 1 1 1 1
_on T 37 5 7 37 ks S 37 7T 5 377
4 2 4 4 4 2 4

m D. Write the function for each graph.
[1] The graph crosses the x-axis at — ST”

, % % It has a maximum of 1.5 and a minimum of —1.5.

The function of graph [1] is:

Answer
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[2] The graph crosses the x-axis at — ST”, 3x —m Z 3™ ST Yt has a maximum of 1.0 and a mini-

mum of —1.0.

The function of graph [2] is:
Answer y=sin2(x+ %)

m D. Proofs

[1] Prove any one of the addition theorems that involves only sines and cosines.

5 LC"“U

P

\\
/ \
\\
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(cos (a+B) —1)% +(sin (a+B)?

=2-2cos (a+f3)

(cos B-cos a)?+ (sin B-sin (-a))?

2 2

= (cos B-cos a)“+ (sin B+ sin Q)

COSZB—ZCOS o Ccos B+cos2 B+sin2 B+2sin a sin B+sin2a

2-2cos o cos B+2sin a sin f3

PS? :Q_R2:>cos (a+fB) =cos o cos B-sin a sin f3

O
[2] Prove: sin 2@ = 2sin @ cos «@
sin (2a) =sin (A+a) =sin o cos a+sin a cos a=2sin o cos a O

[3] Prove: sin « cos = %[sin (@ + ) +sin (@ — P)]

sin (a+B) = sin a cos B+sin B cos « (EQ1)

sin (a-B) =sin a cos B-sin 3 cos « (EQ2)

sin (a+B) +sin (a-B) =2 sin a cos B (EQL) + (EQ2)
- sin a cos B=% (sin (o +fB) +sin (o -f))

[4] Prove: cos 2x =2 cos® x—1

= cos? (a+f3) —2cos (a+f3) +1+sin? (o + f3)
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2 2

COS 2xX =C08 (X+X) =C0OS X COS X-S8in X sin X =Co0s“ X - sin“ x

2

= COos“ X - (1—c052

2

X) =2cos“x-1 O

m E. Answer the following

[1] Find the maximum and minimum values of y = sin 0 + V3 cos 0 and state the values of 9,
0 = 6 < 2 x, at which they occur.

Let point P in the coordinate plane have coordinates P(l, V3 ) Then distance origin to P is

__ 2 — )
OP = \/11 + (ﬁ) =v1+3 =v4 =2 IfOP makes angle o with positive x-axis, then

) 3 _1
sin @ = ~5— and cos @ = 5 -

sin 6 + V3 cos 9:2(% sin 6 + \/2—§cos 0):2(cos asind + sin @ cos 6) = 2 sin(@ + 6).

- y3
Now, tan @ = 382 = 2= —\3 =g =tan! V3 =0a=Z

cos a 3

w

0 —

Thus, 2 sin( +6) = 2sin(@ + 5) = y.

ymax=2when9+% =1=\,9+% — %2,9:%.

. 3 7
S Ymin=—2whenf+ % =-1=0+ % = S =0= -
[2] Solve for 6, 0 < <2, if sin 6 = 2 sin? 6.
2sin®0-sin® = 0=sin 6 (2sinB6-1) =0=6 = g or

sin G:O:ezlorﬂ.
2 2
57

1 Tt
2s8in6-1=0=sin= —=—6="—0or —.
sin > o e

[3] Solve forx, if S cos 3x —1 =4 cos 3x+1
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5 cos 3x -1=4 cos 3x+1=cos (3x) =2=no solution.

[4] Solve for x, ifcos 2x—1=3 cos 2x—1

37T

2Cos[2x] =0=cos[2x] O:Zx:gorZX:T

ThUS,SZ{X9X=§+21’17T,1’1€Z}U{X9X: +21’17T,1’l€Z}

[5] Solve for 8, if sin 40 = —sin 360

sind®=-sin38 «<sin4dH®=sin -36
—=46=-36+2nmordo6=10+36+2n71

@Q:ﬂﬁ or 6=n+2nn=(2n-1) 5t, wherene?Z

Formulae

G11-TR2-T1P Trig Practice.nb (RT) Page 19



