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Trigonometric Removable Discontinuity Limits

Evaluate each exact limit using standard trigonometric limits and identities.

1.
im - 2+i.sin(-3 -(x+2))
X—>-2 2 X +2
Exact limit:

2.

im 2+ sin(x+1)
x—=>-1 sin(Z-(x+1))
Exact limit:

3.

im - 1. cos(-1 x)
x—>0 2

X
Exact limit:

4.

im 1 cos(—z (x- 1)) 1
x—=>1 sin(Z-(x- 1))2
Exact limit:
5.
lim 1+i-sm('1 (x- 2))
x—>2 2 3-(x- 2)
Exact limit:
6.
sin(-z <x+i-T|'D
im - 2- ’
E:aZig.n sin(-S (X+%'Tr)
\ N <))

Angles are measured in radians. Keep every answer exact.
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Trigonometric Removable Discontinuity Limits

Evaluate each exact limit using standard trigonometric limits and identities.

7.
1
1- cos(—l -(x— _-TrD
im  1+L. ?
x>_T 2 ( .1 )2
Exact lirfit: = m
\ 2 )
8.

im 141 cos(-2 -(x+2))— 1
X2 2 sin(S-(x+2))2

Exact limit:

Angles are measured in radians. Keep every answer exact.
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Trigonometric Removable Discontinuity Limits
Worked Answer Key
Evaluate each exact limit using standard trigopnometric limits and identities.
1.
. 1 sin(—S -(x+2))
im - 2+_—.
X—>-2 2 X+2
Let h=x-(-2), so h -> 0. Use sin(t)/t -> 1. Use sin(t)/t -> 1 and cos(t) -> 1 on the sufficient punctured neighborhood. The core limit is -3. Therefore
-2+(1/2)(-3)=-712.
Limit = L
2
Original domain: x+2Z0
A sufficient punctured neighborhood is 0 < |h| < pi/6.
2.

im 2+ sin(x+1)

X—=>-1 sin(Z-(x+1D

Let h=x-(-1), so h -> 0. Split into the two standard sine limits. Use sin(t)/t -> 1 and cos(t) -> 1 on the sufficient punctured neighborhood. The core limit

is 1/2. Therefore 2+(1)(1/2)=5/2.

Limit = S
2

Original domain:  sin (2-(x + 1)) Z0

A sufficient punctured neighborhood is 0 < |h| < pi/4.

Angles are measured in radians. Keep every answer exact.
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Trigonometric Removable Discontinuity Limits
Worked Answer Key

Evaluate each exact limit using standard trigopnometric limits and identities.

3.
. 1- cos (—1 -x)
im - 1-
x—>0 2
- X
Let h=x-(0), so h -> 0. Use 1-cos(t)=sin(t)"2/(1+cos(t)). Use sin(t)/t -> 1 and cos(t) -> 1 on the sufficient punctured neighborhood. The core limit is 1/2.
Therefore -1+(-1)(1/2)=-3/2.
Limit = =2
2
Original domain: x2Z0
A sufficient punctured neighborhood is 0 < |h| < pi/2.
4.

im 1 cos(—z {x- 1)) 1

X1 sin(Z-(x- 1))2

Let h=x-(1), so h -> 0. Use cos(t)-1=-sin(t)"2/(1+cos(t)). Use sin(t)/t -> 1 and cos(t) -> 1 on the sufficient punctured neighborhood. The core limit is -1/2.
Therefore 1+(-1)(-1/2)=3/2.

Limit = i
2
Original domain: sin(Z-(x- 1))10

A sufficient punctured neighborhood is 0 < |h| < pi/4.

Angles are measured in radians. Keep every answer exact.
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Trigonometric Removable Discontinuity Limits
Worked Answer Key

Evaluate each exact limit using standard trigopnometric limits and identities.

im 1+i.sin(—1 (x- 2))
X—>2 2 3_()(_ 2)

Let h=x-(2), so h -> 0. Use sin(t)/t -> 1. Use sin(t)/t -> 1 and cos(t) -> 1 on the sufficient punctured neighborhood. The core limit is -1/3. Therefore
1+(1/2)(-1/3)=5/6.

Limit = S
6

Original domain: 3~Cx - 2)1 0

A sufficient punctured neighborhood is 0 < |h| < pi/6.

sin{ -2 -(x+i-ﬂ')
im - 2- ?

-1
x> sin(-3 -(x+i-ﬂ)

2

Let h=x-(-1/2*pi), so h -> 0. Split into the two standard sine limits. Use sin(t)/t -> 1 and cos(t) -> 1 on the sufficient punctured neighborhood. The core
limit is 2/3. Therefore -2+(-1)(2/3)=-8/3.

Limit = &
3

Original domain: sin(—B -(x +i.'n'>>j 0
2

A sufficient punctured neighborhood is 0 < |h| < pi/6.

Angles are measured in radians. Keep every answer exact.
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Trigonometric Removable Discontinuity Limits
Worked Answer Key

Evaluate each exact limit using standard trigopnometric limits and identities.

7.
1- cos[-1 |x- i-Tl’
. 1 2
lim 1+
1
x=>_T 2 1 2
2 x- —T0
2
Let h=x-(1/2*pi), so h -> 0. Use 1-cos(t)=sin(t)"2/(1+cos(t)). Use sin(t)/t -> 1 and cos(t) -> 1 on the sufficient punctured neighborhood. The core limit is
1/2. Therefore 1+(1/2)(1/2)=5/4.
Limit = i
4
L . 1 2
Original domain: (x - _ﬂ') Zo
2
A sufficient punctured neighborhood is 0 < |h| < pi/2.
8.

i 1+i.cos(-2 -(x+2))— 1
X2 2 sin(S-(x+2))2

Let h=x-(-2), so h -> 0. Use cos(t)-1=-sin(t)*2/(1+cos(t)). Use sin(t)/t -> 1 and cos(t) -> 1 on the sufficient punctured neighborhood. The core limit is -2/9.
Therefore 1+(1/2)(-2/9)=8/9.

Limit = i
9
Original domain: ~ sin (3-(x + 2)) Zo

A sufficient punctured neighborhood is 0 < |h| < pi/6.

Angles are measured in radians. Keep every answer exact.
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