Advanced Functions
MHF4UC
Unit 5: Trigonometric Functions

1.a)360-92 =262

—a 180 . —180=

-_ — &0°
b) 3 % ™ 3 60
460 - 60 =300
2. cottt = 1.6

1 1
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RA =32°

Quad #1: 0 +32=32
Quad #2: 180 + 32 =212

3. a) sin90°
x=0
y=1
r=1

sinm":E:l:l
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X:_
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r=1



http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B-%5Cpi%7D%7B3%7D%20%5Ctimes%5Cfrac%7B180%7D%7B%5Cpi%7D%3D%5Cfrac%7B-180%5Cpi%7D%7B3%5Cpi%7D%3D60%5E%5Ccirc
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B-%5Cpi%7D%7B3%7D%20%5Ctimes%5Cfrac%7B180%7D%7B%5Cpi%7D%3D%5Cfrac%7B-180%5Cpi%7D%7B3%5Cpi%7D%3D60%5E%5Ccirc
http://api.gmath.guru/cgi-bin/gmath?cot%5Ctheta%3D1.6
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B1%7D%7Btan%5Ctheta%7D%3D%5Cfrac%7B1%7D%7B1.6%7D%3D0.625
http://api.gmath.guru/cgi-bin/gmath?RA%20%3D%2032%5E%5Ccirc
http://api.gmath.guru/cgi-bin/gmath?sin90%5E%5Ccirc
http://api.gmath.guru/cgi-bin/gmath?sin90%5E%5Ccirc
http://api.gmath.guru/cgi-bin/gmath?sin90%5E%5Ccirc%3D%5Cfrac%7By%7D%7Br%7D%3D%5Cfrac%7B1%7D%7B1%7D%3D1
http://api.gmath.guru/cgi-bin/gmath?cos%5Cpi
http://api.gmath.guru/cgi-bin/gmath?cos%5Cpi
http://api.gmath.guru/cgi-bin/gmath?cos%5Cpi%20%3D%5Cfrac%7Bx%7D%7Br%7D%3D%5Cfrac%7B-1%7D%7B1%7D%3D1
http://api.gmath.guru/cgi-bin/gmath?csc%5Cleft(%5Cfrac%7B3%5Cpi%7D%7B2%7D%5Cright)
http://api.gmath.guru/cgi-bin/gmath?csc%5Cleft(%5Cfrac%7B3%5Cpi%7D%7B2%7D%5Cright)
http://api.gmath.guru/cgi-bin/gmath?csc%5Cleft(%5Cfrac%7B3%5Cpi%7D%7B2%7D%5Cright)%3D%5Cfrac%7B1%7D%7Bsin%5Ctheta%7D%3D%5Cfrac%7Br%7D%7By%7D%3D%5Cfrac%7B1%7D%7B-1%7D%3D-1
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B220%7D%7B1%7D%5Ctimes%5Cfrac%7B%5Cpi%7D%7B180%7D%3D%5Cfrac%7B11%5Cpi%7D%7B9%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B220%7D%7B1%7D%5Ctimes%5Cfrac%7B%5Cpi%7D%7B180%7D%3D%5Cfrac%7B11%5Cpi%7D%7B9%7D
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(5,4) this is a cosine curve


http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B48%7D%7B1%7D%5Ctimes%5Cfrac%7B%5Cpi%7D%7B180%7D%3D%5Cfrac%7B4%5Cpi%7D%7B15%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B3%5Cpi%7D%7B4%7D%5Ctimes%5Cfrac%7B180%7D%7B%5Cpi%7D%3D%5Cfrac%7B3%5Cpi%5Ctimes180%7D%7B4%5Cpi%7D%3D%5Cfrac%7B540%5Cpi%7D%7B4%5Cpi%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B540%5Cpi%7D%7B9%5Cpi%7D%3D60%5E%5Ccirc%20%3D%20135%5E%5Ccirc
http://api.gmath.guru/cgi-bin/gmath?1.5%20%5Ctimes%5Cfrac%7B180%7D%7B%5Cpi%7D%0A
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B270%7D%7B%5Cpi%7D%3D86%5E%5Ccirc
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B270%7D%7B%5Cpi%7D%3D86%5E%5Ccirc
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B7%5Cpi%7D%7B12%7D%5Ctimes%5Cfrac%7B180%7D%7B%5Cpi%7D%3D105%5E%5Ccirc
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B7%5Cpi%7D%7B12%7D%5Ctimes%5Cfrac%7B180%7D%7B%5Cpi%7D%3D105%5E%5Ccirc
http://api.gmath.guru/cgi-bin/gmath?180%5E%5Ccirc%20-%20103%5E%5Ccirc%20%3D%2075%5E%5Ccirc
http://api.gmath.guru/cgi-bin/gmath?tan%5Cleft(%5Cfrac%7B5%5Cpi%7D%7B6%7D%5Cright)
http://api.gmath.guru/cgi-bin/gmath?tan%5Cleft(%5Cfrac%7B5%5Cpi%7D%7B6%7D%5Cright)
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B-1%7D%7B3%7D
http://api.gmath.guru/cgi-bin/gmath?cos%5Cleft(%5Cfrac%7B7%5Cpi%7D%7B4%7D%5Cright)
http://api.gmath.guru/cgi-bin/gmath?cos%5Cleft(%5Cfrac%7B7%5Cpi%7D%7B4%7D%5Cright)
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B1%7D%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?y%3D3cos(x-5)%2B11
http://api.gmath.guru/cgi-bin/gmath?%5Cleft(%5Cfrac%7B1%7D%7Bk%7D(0)%2B5%2C3(1)%2B11%5Cright)
http://api.gmath.guru/cgi-bin/gmath?%5Cleft(%5Cfrac%7B1%7D%7Bk%7D(0)%2B5%2C3(1)%2B11%5Cright)
http://api.gmath.guru/cgi-bin/gmath?tan%5Ctheta%3D%5Cleft(%5Cfrac%7B4%7D%7Bx%7D%5Cright)
http://api.gmath.guru/cgi-bin/gmath?tan%5Ctheta%3D%5Cleft(%5Cfrac%7B4%7D%7Bx%7D%5Cright)
http://api.gmath.guru/cgi-bin/gmath?tan%5Ctheta%3D%5Cleft(%5Cfrac%7B-6%7D%7B-8%7D%5Cright)
http://api.gmath.guru/cgi-bin/gmath?%5Ctheta%3Dtan%5E%7B-1%7D%5Cleft(%5Cfrac%7B-6%7D%7B-8%7D%5Cright)
http://api.gmath.guru/cgi-bin/gmath?%5Ctheta%3D37%5E%5Ccirc
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http://api.gmath.guru/cgi-bin/gmath?(y%3Dtan%5Ctheta)
http://api.gmath.guru/cgi-bin/gmath?%5Cpi
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B%5Cpi%7D%7B4%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B-3%5Cpi%7D%7B2%7D%2C%20-2%5Cpi%2C%20%5Cfrac%7B3%5Cpi%7D%7B2%7D%2C%202%5Cpi
http://api.gmath.guru/cgi-bin/gmath?%5Cneq%20%5Cfrac%7B-3%5Cpi%7D%7B2%7D%2C%20-2%5Cpi%2C%20%5Cfrac%7B3%5Cpi%7D%7B2%7D%2C%202%5Cpi
http://api.gmath.guru/cgi-bin/gmath?%5Cneq%20%5Cfrac%7B-3%5Cpi%7D%7B2%7D%2C%20-2%5Cpi%2C%20%5Cfrac%7B3%5Cpi%7D%7B2%7D%2C%202%5Cpi
http://api.gmath.guru/cgi-bin/gmath?(y%3Dcot%5Ctheta)
http://api.gmath.guru/cgi-bin/gmath?(y%3Dcot%5Ctheta)
http://api.gmath.guru/cgi-bin/gmath?%5Cpi
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B%5Cpi%7D%7B4%7D
http://api.gmath.guru/cgi-bin/gmath?-2%5Cpi%2C%20-%5Cpi%2C%200%2C%20%5Cpi%2C%202%5Cpi
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7Bcos11%5Cpi%7D%7B6%7D%3D%5Cfrac%7Bcos(12-1)%5Cpi%7D%7B6%7D%3Dcos(2%5Cpi%3D%5Cfrac%7B%5Cpi%7D%7B6%7D)
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7Bcos11%5Cpi%7D%7B6%7D%3D%5Cfrac%7Bcos(12-1)%5Cpi%7D%7B6%7D%3Dcos(2%5Cpi%3D%5Cfrac%7B%5Cpi%7D%7B6%7D)
http://api.gmath.guru/cgi-bin/gmath?%3D%5Cfrac%7Bcos%5Cpi%7D%7B6%7D
http://api.gmath.guru/cgi-bin/gmath?%3Dcos30
http://api.gmath.guru/cgi-bin/gmath?%3D%5Cfrac%7B%5Csqrt%7B3%7D%7D%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?(x%2B%5Cfrac%7B%5Cpi%7D%7B2%7D)
http://api.gmath.guru/cgi-bin/gmath?cos(x)cos%5Cleft(%5Cfrac%7B%5Cpi%7D%7B2%7D%5Cright)-sin(x)sin%5Cleft(%5Cfrac%7B%5Cpi%7D%7B2%7D%5Cright)
http://api.gmath.guru/cgi-bin/gmath?-sin(x)sin%5Cleft(%5Cfrac%7B%5Cpi%7D%7B2%7D%5Cright)%2B0
http://api.gmath.guru/cgi-bin/gmath?-sin(x)
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|3 05T =130 sin(2z)
12

cos = 13

122 +5% = 13°

b* = 13% — 122

b> = V25

sin(2x) = 2sin(x)cos(x)

% v 0.71006

14. 2cosT — 2 = sinr’z
2cosx — 2 — (1 — cos’z) =0
cos’z + 2cosr —1 — 2
cos’x + 2cosx — 3

—3+ cos’z + cosz =0
cost = l,cosr = 3
r=0Vr=27w

15.
Transformations Value
Vertical Stretch a=4
Stretch by a factor of 4
Horizontal Stretch 1
k==
2
Period is 2
Vertical Shift c=-7
-7 units downwards
Horizontal Shift d= T
4
Shifts to the right

sin’f

=1 — cos#
16. a) leosf o8



http://api.gmath.guru/cgi-bin/gmath?cosx%3D%5Cfrac%7B12%7D%7B13%7D%2C%20sin(2x)
http://api.gmath.guru/cgi-bin/gmath?cosx%3D%5Cfrac%7B12%7D%7B13%7D%2C%20sin(2x)
http://api.gmath.guru/cgi-bin/gmath?cos%3D%5Cfrac%7B12%7D%7B13%7D
http://api.gmath.guru/cgi-bin/gmath?12%5E%7B2%7D%2Bb%5E%7B2%7D%3D13%5E%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?b%5E%7B2%7D%3D13%5E%7B2%7D-12%5E%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?b%5E%7B2%7D%3D%5Csqrt%7B25%7D
http://api.gmath.guru/cgi-bin/gmath?sin(2x)%3D2sin(x)cos(x)
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B120%7D%7B169%7D%5Cvee0.71006
http://api.gmath.guru/cgi-bin/gmath?2cosx-2%3Dsinx%5E%7B2%7Dx
http://api.gmath.guru/cgi-bin/gmath?2cosx-2%3Dsinx%5E%7B2%7Dx
http://api.gmath.guru/cgi-bin/gmath?2cosx-2-(1-cos%5E2x)%3D0
http://api.gmath.guru/cgi-bin/gmath?cos%5E2x%2B2cosx-1-2
http://api.gmath.guru/cgi-bin/gmath?cos%5E2x%2B2cosx-3
http://api.gmath.guru/cgi-bin/gmath?-3%2Bcos%5E2x%2Bcosx%3D0
http://api.gmath.guru/cgi-bin/gmath?cosx%3D1%2C%20cosx%3D3
http://api.gmath.guru/cgi-bin/gmath?x%3D0%5Cvee%20x%3D2%5Cpi
http://api.gmath.guru/cgi-bin/gmath?k%3D%5Cfrac%7B1%7D%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?d%3D%5Cfrac%7B%5Cpi%7D%7B4%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7Bsin%5E%7B2%7D%5Ctheta%7D%7B1cos%5Ctheta%7D%3D1-cos%5Ctheta
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7Bsin%5E%7B2%7D%5Ctheta%7D%7B1cos%5Ctheta%7D%3D1-cos%5Ctheta

(sin*(x)(1 — cosx)
(1 + cosz)(1 — cosx)

{sinﬂ{m} (1 — cosx)
1 + cos?(x)

(sin®(z)(1 — cosx)
1+ cos?x(1 — cos?(x))

sin’r — sin’ {:r}cos.-r

sinlr

sin® {.-1.'}

sin?(zx) — sin®(x)cos(x)

1— cost

cos(2x) + 1 ot
b) sin(2r) *

cos?® — sin?T+ 1

sin(2x)

2c0s2 ()

sin(2x)

zms‘zm
2sin(x)cos(x)

COST

sinT

cotr

17.

Transformations

Value

Vertical Stretch

a=2



http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B(sin%5E2(x)(1-cosx)%7D%7B(1%2Bcosx)(1-cosx)%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B(sin%5E2(x)(1-cosx)%7D%7B1%2Bcos%5E2(x)%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B(sin%5E2(x)(1-cosx)%7D%7B1%2Bcos%5E2x(1-cos%5E2(x))%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7Bsin%5E2x-sin%5E2(x)cosx%7D%7Bsin%5E2x%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7Bsin%5E2(x)%7D%7Bsin%5E2(x)-sin%5E2(x)cos(x)%7D
http://api.gmath.guru/cgi-bin/gmath?1-cos%5Ctheta
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7Bcos(2x)%2B1%7D%7Bsin(2x)%7D%3Dcotx
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7Bcos(2x)%2B1%7D%7Bsin(2x)%7D%3Dcotx
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7Bcos%5E%7B2x%7D-sin%5E%7B2x%7D%2B1%7D%7Bsin(2x)%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B2cos%5E%7B2%7D(x)%7D%7Bsin(2x)%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B2cos%5E%7B2x%7D%7D%7B2sin(x)cos(x)%7D
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7Bcosx%7D%7Bsinx%7D
http://api.gmath.guru/cgi-bin/gmath?cotx

Vertical stretch factor of 2

Horizontal Stretch =24
Period is 37

Vertical Shift c=5
Axis y=5 units upwards
Horizontal Shift d=m
Domain {XER}
Range {YER

18. Step#1: the y-axis is where the side curve begins at the point of the graph

©,-1)

Step#2: Amplitude of Graph (max=2, min=-4)
mMar — min

2
2-(-9)

T
a=23
Step#3: Period of the Graph (k=2)

2w
K =—

P
K=

m
K=2

Step#4: Vertical Shift (max =2 min =-4, c=-1)
mar + min
2
2 +(—4)
Y= 7
Y-axis = -1, graph shifted 1 unit downward

y:

Step#5: Phase Shift of the Graph (d=0)

Transformation

Value

Vertical Stretch a=3



http://api.gmath.guru/cgi-bin/gmath?3%5Cpi
http://api.gmath.guru/cgi-bin/gmath?3%5Cpi
http://api.gmath.guru/cgi-bin/gmath?d%3D%5Cpi
http://api.gmath.guru/cgi-bin/gmath?a%3D%5Cfrac%7Bmax-min%7D%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?a%3D%5Cfrac%7B2-(-4)%7D%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?a%3D3
http://api.gmath.guru/cgi-bin/gmath?K%3D%5Cfrac%7B2%5Cpi%7D%7BP%7D
http://api.gmath.guru/cgi-bin/gmath?K%3D%5Cfrac%7B2%5Cpi%7D%7B%5Cpi%7D
http://api.gmath.guru/cgi-bin/gmath?K%3D2
http://api.gmath.guru/cgi-bin/gmath?y%3D%5Cfrac%7Bmax%2Bmin%7D%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?y%3D%5Cfrac%7B2%2B(-4)%7D%7B2%7D

Horizontal Stretch k=2

Vertical Shift =-1

Horizontal Shift d=0

Graph Equation: lv= 3sin(2z) — 1]

19.2) 1.5m +2m + 2m = 5.5m

The maximum height above the ground is 5.5 meters.
1.5 = lowest point above the ground

2 =middle

2 = above the ground

c) Step#1: Side curve starts at the y-axis at the point of the graph
(0,5.5)

Step#2: Amplitude of the Graph

max=5.5
min=1.5
AL — iR
a= —
2
. 5{—'[1 5}
)
a=2
Step#3: Period of the Graph
2
P=—
K
2w
K =—
P
2w
K==
o)
W
4

Step#4: Vertical Shift
TiT — Mar
2

_ (5.5) +(L.5)
Y= T

y:


http://api.gmath.guru/cgi-bin/gmath?%5By%3D3sin(2x)-1%5D
http://api.gmath.guru/cgi-bin/gmath?%5By%3D3sin(2x)-1%5D
http://api.gmath.guru/cgi-bin/gmath?a%3D%5Cfrac%7Bmax-min%7D%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?a%3D%5Cfrac%7B5.5(-0.5)%7D%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?a%3D2
http://api.gmath.guru/cgi-bin/gmath?P%3D%5Cfrac%7B2%5Cpi%7D%7BK%7D
http://api.gmath.guru/cgi-bin/gmath?K%3D%5Cfrac%7B2%5Cpi%7D%7BP%7D
http://api.gmath.guru/cgi-bin/gmath?K%3D%5Cfrac%7B2%5Cpi%7D%7B8%7D
http://api.gmath.guru/cgi-bin/gmath?K%3D%5Cfrac%7B%5Cpi%7D%7B4%7D
http://api.gmath.guru/cgi-bin/gmath?y%3D%5Cfrac%7Bmin-max%7D%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?y%3D%5Cfrac%7B(5.5)%2B(1.5)%7D%7B2%7D

7 7
Y= E?Ez EVSE}

Step#5: No phase shift, therefore d=0

Transformation

Value

Vertical Stretch a=2

Horizontal Stretch

Vertical Shift c=3.5

Horizontal Shift d=0

 y= 2cos (E.‘r) +4
Graph Equation: 4

O Yy = E-DDS[%I] +4,z="7

Yy = 2::05[%{7}] + 4

iy = 2[@5{%}]4-4
y=4+v2
[y =35+ v2 =49

y = 0.4

45= Ems[g;r] +4



http://api.gmath.guru/cgi-bin/gmath?y%3D%5Cfrac%7B7%7D%7B2%7D%2C%20c%3D%5Cfrac%7B7%7D%7B2%7D%5Cvee3.5
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B%5Cpi%7D%7B4%7D
http://api.gmath.guru/cgi-bin/gmath?y%3D2cos%5Cleft(%5Cfrac%7B%5Cpi%7D%7B4%7Dx%5Cright)%2B4
http://api.gmath.guru/cgi-bin/gmath?y%3D2cos%5Cleft(%5Cfrac%7B%5Cpi%7D%7B4%7Dx%5Cright)%2B4
http://api.gmath.guru/cgi-bin/gmath?y%3D2cos%5B%5Cfrac%7B%5Cpi%7D%7B4%7Dx%5D%2B4%2C%20x%3D7
http://api.gmath.guru/cgi-bin/gmath?y%3D2cos%5B%5Cfrac%7B%5Cpi%7D%7B4%7Dx%5D%2B4%2C%20x%3D7
http://api.gmath.guru/cgi-bin/gmath?y%3D2cos%5B%5Cfrac%7B%5Cpi%7D%7B4%7D(7)%5D%2B4
http://api.gmath.guru/cgi-bin/gmath?y%3D2%5Bcos(%5Cfrac%7B7%5Cpi%7D%7B4%7D)%5D%2B4
http://api.gmath.guru/cgi-bin/gmath?y%3D4%2B%5Csqrt%7B2%7D
http://api.gmath.guru/cgi-bin/gmath?%5By%3D3.5%2B%5Csqrt%7B2%7D%3D4.9%5D
http://api.gmath.guru/cgi-bin/gmath?y%3D5.4
http://api.gmath.guru/cgi-bin/gmath?4.5%3D2cos%5B%5Cfrac%7B%5Cpi%7D%7B4%7Dx%5D%2B4
http://api.gmath.guru/cgi-bin/gmath?4.5%3D2cos%5B%5Cfrac%7B%5Cpi%7D%7B4%7Dx%5D%2B4
http://api.gmath.guru/cgi-bin/gmath?4.5%3D4%3D2cos%5Cfrac%7B%5Cpi%7D%7B4%7D(x)
http://api.gmath.guru/cgi-bin/gmath?0.5%3D2cos%5Cfrac%7B%5Cpi%7D%7B4%7D(x)
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B0.5%7D%7B2%7D%3Dcos%5Cfrac%7B%5Cpi%7D%7B4%7D(x)
http://api.gmath.guru/cgi-bin/gmath?cosa%3D%5Cfrac%7B1%7D%7B4%7D
http://api.gmath.guru/cgi-bin/gmath?a%3D%5Cpi%2B%5Cfrac%7B%5Cpi%7D%7B4%7D%3D%5Cfrac%7B5%5Cpi%7D%7B4%7D
http://api.gmath.guru/cgi-bin/gmath?a%3D%5Cfrac%7B%5Cpi%7D%7B4%7D(x)
http://api.gmath.guru/cgi-bin/gmath?%5Cfrac%7B%5Cpi%7D%7B4%7D(x)%3D%5Cfrac%7B3%5Cpi%7D%7B4%7D%2C%20%5Cvee%20%5Cfrac%7B%5Cpi%7D%7B4%7D(x)%3D%5Cfrac%7B5%5Cpi%7D%7B4%7D




