
 

 

 
(5)  3.5   Techniques for finding limits of 

 Trigonometric function  (B) 
Example 1 

33   October  25,2001 A Find the limit , if it exists lim௫→ 1 − cosሺ3ݔሻsinଶሺݔሻ  
Solution ܮ =    lim௫→  1 − cosሺ3ݔሻsinଶሺݔሻ  = 1 − 10 = 00 

= ܮ    lim௫→  1 − cosሺ3ݔሻsinଶሺݔሻ  =   lim௫→  2 sinଶ ሻݔsinଶሺݔ6 =   lim௫→  2 sinଶ ଶݔሻݔଶsinଶሺݔݔ6 =   lim௫→     2 ∙ 36 sinଶ ଶݔሻݔሻଶsinଶሺݔሺ6ݔ6  =   2 ∙ 36 ∙ 11  = 72 

 

Example 2 
16   June  6 .1996 

Find the limit , if it exists lim௫→ cos ݔ − ݔ1 sin ݔ  
Solution ܮ =  lim௫→   cos ݔ − ݔ1 sin ݔ = 1 − 10 = 00 

= ܮ  lim௫→   cos ݔ − ݔ1 sin ݔ =  lim௫→   2 sinଶሺ2/ݔሻݔ sin ݔ =   lim௫→  2 ∙ ଶ4ݔ   sinଶሺ2/ݔሻሺ2/ݔሻଶݔ ∙ ݔ sin ݔݔ   
      =   lim௫→    2 ∙ ଶݔଶ 4ݔ   ∙  ൬sinሺ2/ݔሻሺ2/ݔሻ ൰ଶ

ቀsin ݔݔ ቁ =   2 4  ∙  ሺ1ሻଶ1    =    12   
 

Example 3 
3  December 30,   

1991 
Find the following limit , if it exists lim௫→ஶ ݔ sin ൬1ݔ൰ 

Solution ܮ =  lim௫→ஶ ݔ     sin ൬1ݔ൰ = ∞ ∙ 0 let    ݐ = ݔ1                                      ∴    as  ݔ → → ݐ   ,   ∞ =    ܮ    0   lim௧→    sin ݐݐ     =    1   
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Example 4 Evaluate the following limit lim௫→గଶ cos ߨݔ −  ݔ2

Solution ܮ =  lim௫→గଶ     cos ߨݔ − ݔ2 =   lim௫→గଶ     cos 2ݔ ቀ2ߨ − ቁݔ = 12  lim௫→గଶ     cos 2ߨݔ − ݔ  = 00 

ܮ = 12  lim௫→గଶ     cos 2ߨݔ −  ݔ

let     ݐ = 2ߨ  − ∴           ݔ ݔ = 2ߨ  − ∴                              ݐ    as     ݔ → 2ߨ → ݐ   ,    0   
=    ܮ    12  lim௧→     cos ቀ2ߨ − ݐቁݐ  =  12  lim௧→     sin ݐݐ =  12 ሺ1ሻ  =  12  
         

Example 5 
54   November 16, 

2009 A 
Find the limit , if it exists lim௫→ିଶ sinሺݔ + 2ሻݔଷ + 8  

Solution ܮ =  lim௫→ିଶ     sinሺݔ + 2ሻݔଷ + 8 = sin 0−8 + 8 = 00 
= ܮ   lim௫→ିଶ     sinሺݔ + 2ሻݔଷ + 8 = lim௫→ିଶ     sinሺݔ + 2ሻሺݔ + 2ሻ ∙ 1ሺݔଶ − ݔ2 + 4ሻ ܮଵ     =  lim௫→ିଶ     1ሺݔଶ − ݔ2 + 4ሻ =  14 + 4 + 4  = ଶܮ   112      =   lim௫→ିଶ     sinሺݔ + 2ሻሺݔ + 2ሻ    let     ݐ = ݔ  + 2           as      ݔ → −2     , ݐ → ଶܮ   0     =   lim௧→     sin ݐݐ    = =    ܮ 1   ଵܮ         ∙ ଶܮ    = 1 ∙  112   =   112 

 

Example 6 
6  April 8,  1993 

Find the limit , if it exists lim௫→ିଵ ସݔ − ଷݔ + ݔ − 1sinሺݔ + 1ሻ  
Solution ܮ =  lim௫→ିଵ ସݔ    − ଷݔ + ݔ − 1sinሺݔ + 1ሻ = 1 + 1 − 1 − 1sin 0 = ସݔ 00 − ଷݔ + ݔ − 1 = ሺݔସ − ଷሻݔ + ሺݔ − 1ሻ = ݔଷሺݔ − 1ሻ + ሺݔ − 1ሻ =  ሺݔ − 1ሻሺݔଷ + 1ሻ =  ሺݔ − 1ሻሺݔ + 1ሻሺݔଶ − ݔ + 1ሻ 

ܮ  = lim௫→ିଵ ସݔ − ଷݔ + ݔ − 1sinሺݔ + 1ሻ  = lim௫→ିଵ ሺݔ − 1ሻሺݔ + 1ሻሺ2ݔ − ݔ + 1ሻsinሺݔ + 1ሻ  = lim௫→ିଵ ሺݔ + 1ሻsinሺݔ + 1ሻ ∙ ሺݔ − 1ሻሺݔଶ − ݔ + 1ሻ 

ଵܮ          =  lim௫→ିଵ     ሺݔ − 1ሻሺݔଶ − ݔ + 1ሻ =  ሺ−1 − 1ሻሺ1 + 1 + 1ሻ = ଶܮ  6−      =   lim௫→ିଵ     ሺݔ + 1ሻsinሺݔ + 1ሻ   let     ݐ = ݔ  + 1          ∴  as      ݔ → −1     , ݐ → ଶܮ   0 = lim௧→  ݐsin ݐ = 1                                 → =    ܮ                                ଵܮ         ∙ ଶܮ    = −6 ሺ1ሻ   =  −6 
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Homework 
 

1 Find the limit , if it exists
 

lim௫→ ଶ1ݔ − cos  May 26. 2002   23 ݔ

2 Evaluate the following limit (if it exists)
 

lim௫→ sin ݔ2 − 2 sin ݔݔ sin ݔ  21   May 27. 2001 

3 Find
 

lim௫→ ሺsinݔ ሻ1ݔ − cos ݔ2  

4 Find the limit , if it exists
 

lim௫→గ ݔ − sinߨ ݔ   

5 Find the limit , if it exists
 

lim௫→ଵ sinሺݔ − 1ሻݔଶ − 1  12  November 2,  1995
 

6 Evaluate the following limit(if it exists)
 

lim௫→ 1 − cosሺ3ݔሻݔଶ
 

19  November 1,   1997
 

7 Evaluate the following limit (if it exists)
 

lim௫→ଵ ሾtan 2ሺݔ − 1ሻሿଶݔଶ − ݔ2 + 1  
44   November 9, 2006

 

8 Find
 

lim௫→ √1 + sin ݔ − ݔ1  

5  July 13,  1992 

9 Find the limit , if it exists
 

lim௫→ஶ ݔ ൬1 − cos ൰ݔ1
 

 

10 Find the limit , if it exists)
 

lim௫→ሺcsc ݔ − cot ሻݔ
 

29    June 4. 2007
 

11 Find the limit , if it exists lim௫→ 1 + 2 sin ݔ − cos ݔݔ  
23  October 24,  1998
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