Two Special Limits

Our principal goal is to determine derivative formulas for sin x and cos x. To do this, we use

two special limits.

THEOREM 3.10 Trigonometric Limits
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EXAMPLE 1 Calculating trigonometric limits Evaluate the following limits.
sin 4x sin 3.
a. lim Sl b. lim an !
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3.5 Official Textbook Problems (even numbered questions only)

Practice Exercises

11-22. Trigonometric limits Use Theorem 3.10 to evaluate the follow-
ing limits.

sin 3x sin Sx
11. lim 127 lim
x—=0 X x—0 3x
sin 7x sinm 3x
13. lim — A7 lim
x—0 sin 3x x—0 tan J4x
tan 5x i . cos” @ — 1
15. lim L6,/ lim
x—0 X a—=0 (7]
tan 7x sec @ — 1
17. Lim — 18. lim
x—0 SIn x —=0 (7]
~ osin(x — 2) sin(x + 3)
19. lim = 20. 111'n
x—2 x- — 4 —3x7 + 8 + 15
Sin ¢x
21. lim — ‘ . where a and b are constants with » == 0

x—0 sin bx

Sin ¢x
22, lim ——

x—0 bx

. where a and b are constants with » == 0

i [5M5X_\ = an ( _Su9% e [ T30

X0 IR X-3n IX X939 1- X
I

G Hese

i [SMJX S Sadx | = Jran [/ SMIX-Cosx

=5 | Jax xan | Suix | x-ao  Snkx
Cos{gx

n
!

%
»
x

I acA Rt CDJHX A )= lion (3% Cosx -_|

X% [ SHix-4y  x30 4X

“pof" nall:
- ] e X =4
y § x—n 'K

checw Oraf‘”l.

Special Trig Limits Page 3



16) |
=90

"o
-0

|
(

('@ -1

&

- 5\\«18'

&

)

> = Jina
o -n

= e~

&F-n

Special Trig Limits Page 4




