Graphing Tan, Cot,
Sec, Csc
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

COS X

cotx = SEC X =

sin x
x-intercepts when sin x = 0.

Vertical asymptote when cosx = 0.

Domain all real numbers except when
cosx = 0.

Range is set of all real numbers.

y = tan x has period 7.

y = tan x is an odd function.

1

COS X

5/10
1

SIN X

CSCX =

tan(—x) = — tan x
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4.3 - Graphing Tangent, Cotangent, Secant,

Cosecant
6/10

COS X

cCotlx = —
SN X

x-intercepts when sin x = 0.

Vertical asymptote when cosx = 0.

Domain all real numbers except wher

cosx = 0.

Range is set of all real numbers.

y = tan x has period 7.

y = tan x is an odd function.
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

7/10
sin x 1 1
tan x = SECXx = CSCX = —
COS X COS X Sin x
. 2n+ Dz
x-intercepts when cosx = 0. X = ( : )
Vertical asymptote when sin x = 0. X=nxa
Domain all real numbers except when x # nn
sin x = 0.
Range is set of all real numbers. (—00, )

y = cot x has period 7.

y = cot x is an odd function. cot(—x) = —cotx
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

8/10
SIn X 1
tan x = CSCX = —
COS X S1N X

x-intercepts when cosx = 0.

Vertical asymptote when sin x = 0.

Domain all real numbers except when

sinx = 0.

Range is set of all real numbers.

y = cot x has period 7.

y = cot x is an odd function.
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant
Graphing Function y = A tan(Bx)

9/10

1. Graph y = — 3 tan(2x) on the interval —% <x< %
Period =z
r = — = —
erio P=7=7
Vertical Asymptote -
sz—g to Bx=§ (_§
‘ x=-7 x=7
I
X-intercept Bx =0 .

x=0
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

Graphing Function y = A tan(Bx) 10710

2. Graph y = 2tan(%x+§) + 1 ontheinterval =27 < x < 27x

Period p=—=2rx /| 4

B
Vertical Asymptote

T

B Bx+C=—§ ton+C=5 /

xX=-2r x=0 /

x-intercept Bx+C=0

X=—T7
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant
Warmup
Graph the equations.
a) y = cot(2x + 7) + 1 b) y = — tan(—zx+5) — 2

1/15

\ |
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

sin x COS X
tan x = cotx = —
COS X SIn X
seC x has no x-intercepts. +0
COS X
Vertical asymptote when cosx = 0. X = (n+ Dr
2
Domain all real numbers except when Q2n+ Dz
cosx = 0. A >

Rangeis (—oo, — 1] U [1,00).
y = sec x has period 2.

y = sec x is an even function. sec(—x) = secx
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4.3 - Graphing Tangent, Cotangent, Secant,

Cosecant
Sin X COS X
tan x = cCotlx = —
COS X Sin X

Sse€C x has no x-intercepts.

1
- Vertical asymptote when cosx = 0. :
: |
Domain all real numbers except when | .
_ |7 x
cosx = 0. ; TF >
: (—m, 1)) T,) | (I, -1)
Rangeis (—oo, — 1] U [1,00). l E - l :
: | 4= |
y = sec x has period 2. y = secx ‘rL 5} l |

y = sec x is an even function.




L

4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

Sin X COS X 1
tan x = Cotx = — SeCx =

COS X SIn x COS X

. 1
CSC X has no x-intercepts. — £ 0
SIn x

Vertical asymptote when sin x = 0. X=nxn
Domain all real numbers except when x # nr

sinx = 0.

Range is (—oo, — 1] U [1,00).
y = ¢sc x has period 2.

y = ¢SC x is an odd function. csc(—x) = —cscx
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4.3 - Graphing Tangent, Cotangent, Secant,

Cosecant
Sin x COS X 1
tan x = Cotx = — SeCx =
COS X sin x COS X

CSC X has no x-intercepts.
\

Vertical asymptote when sin x = 0. |

. y =SInXx
sinx = 0. |

2

|

Domain all real numbers except whe :
|

Range is (—oo, — 1] U [1,00). |
|

y = CSC X :

y = ¢sc x has period 2.

y = CSC x is an odd function.
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

Graphing Function y = A tan(Bx) 6/15

3. Graph y = %tan(%x) ontheinterval = < x < 7«

Period _*_»
P B T

Vertical Asymptote

Bx = _3 to Bx = E
X=—n X =T
x-intercept Bx=0

x=0
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant
Graphing Function y = A cot(Bx)

7/15

4. Graph y = 4cot(%x) on the interval =27 < x < 2x

Period _*_H
pP B 7T
Vertical Asymptote
Bx=0 to Bx=unx
x=20 X =2r
x-intercept Bx =




‘ 4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

Graphing Function y = A cot(Bx) 8/15

5. Graph y = 2 cot(2x) ontheinterval — 7 < x < 7«

Period _r__7
| P=B57772
Vertical Asymptote
Bx=20 to Bx=n=x
x=0 X = z
2 I |
x-intercept Bx = g _}f #
T
X =—
4
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

Graphing Function y = A sec(Bx) IS
6. Graph y = 2 sec(zx) on the interval —2 < x <2
Use y = 2 cos(mx) as a guide. | A |
5 L
. 4 |
Amplitude [A| =2 3
, :
" Period p="2=2 \ 2"\ ,°
| ]Z' —
Phase Shift l \% — \% ' */
ase Shi _ _
2 N\ /L .y
x =0 to nx=2n V 2L | \V
= 4 COS(/lx -3 |-
=0 =2 y = 2cos(7Tx) L
5|
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

Graphing Function y = A sec(Bx) 10715

6. Graph y = 2 sec(zx) on the interval —2 < x <2
AY

Use y = 2 cos(mx) as a guide | |

Amplitude [A| =2

Period p= 2 /
T AL
Phase Shift l \{\ - \%\ ‘ *I'
asSe I — —
2 \1 1L \1/ 2
ax =0 to ax=2r 1 L
3 L
x=0 x=2 4 |
5
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

Graphing Function y = A sec(Bx) 11715

7. Graph y = — sec(27nx) ontheinterval —1 <x <1

Use y = — cos(2xx) as a guide. AV

Amplitude [A| =1

. 27
Period p=—=1
21 "
Phase Shift — —>
2ax =0 to 2ax =21
x=0 x=1
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

Graphing Function y = A csc(Bx) 12/15

8. Graph y = — 3 csc(2zx) on the interval —1 <x <1

Use y = — 3 sin(27x) as a guide.
AY
I ' |
Amplitude [A| =3 B |
2
Period p= 2 3
21 - /
. | L I/ \
Phase Shift * W \‘t 1 JI 1 \*
27x =0 to 2nx=2n - \ ‘(}}5 -1 A I|5
\ /| 2P\ /
X = O x=1 _3 - \
4L
5L
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

Graphing Function y = A csc(Bx) 13/15
9. Graph y = %csc(nx) on the interval —1 <x <1

Use y = %sin(nx) as a guide.

Amplitude |A| = %
2
1 Period p="=2
' /A
Phase Shift
zx =0 to mx =21
x=0 x=2
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4.3 - Graphing Tangent, Cotangent, Secant,

Cosecant

Graphing Function y = Atan(Bx + C) + k 14/15
10. Graph y = — tan(x—%) + lontheinterval —z < x < 7

Period =—=7
P B

Vertical Asymptote

T T T T
‘ x—; = —5 to X—E — E
x=0 X=r
|
x-intercept x_g =0

Reflect across x-axis and
translate up 1
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4.3 - Graphing Tangent, Cotangent, Secant,
Cosecant

Graphing Function y = Acsc(Bx = C) + k 15/15

11. Graph y = —csc(2x —n) + 1l ontheinterval — 7 <x <7

Use y = — sin(2x — 7) 4+ 1 as a guide.

Amplitude [A| =1

. 27
~ Period p=—=n
2
Phase Shift
x—g=0 to 2x—m=2nx —7lr !
P _ 3m
2 T

Reflect across x-axis and
translate up 1




