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Special Angles  
 
 

Angel  sin cos ݔ tan ݔ  12 30° 6ߨ ݔ
√ 3  2  

ଵ√ ଷ  

π3 60°  √ 3  2  
 1   2 √1   2 √1 45° 4ߨ  3 √ 12

 
_________________________________________________________________________________________ 

Negative Angles 
 sin(−ߠ) = − sin (ߠ−)cos ߠ = cos (ߠ−)tan ߠ = − tan  ߠ

 
_____________________________________________________________________________________ sin  ↔  cos         tan  ↔  cot  
 sin ቀ2ߨ − ቁߠ = cos cos ߠ ቀ2ߨ − ቁߠ = sin tan ߠ ቀ2ߨ − ቁߠ = cot sin ߠ ቀ2ߨ + ቁߠ = cos cos ߠ ቀ2ߨ + ቁߠ = −sin tan ߠ ቀ2ߨ + ቁߠ = −cot  ߠ

_____________________________________________________________________________________ 
 sin(ߨ − (ߠ = sin ߨ)cos ߠ − (ߠ = − cos ߨ)tan ߠ − (ߠ = − tan  ߠ

 
_____________________________________________________________________________________ 
 sin(ݔ ± (ݕ = sin ݔ cos ݕ ± cos ݔ sin ݔ)cos ݕ ± (ݕ = cos cos ݔ ݕ ∓ sin ݔ sin  ݕ

 

   2  
π3 1√3 

π6 

   √2  11 

π4 
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sin(2ݔ) = 2 sin ݔ cos (ݔ2)cos ݔ = ൝cos ଶ − sin ଶ2ݔcos ଶ − 11 − 2sin ଶݔ  

 
 
 
 cos ݔ = 1 − 2 sinଶ ቀ2ݔቁ 1 − cos ݔ = 2 sinଶ ቀ2ݔቁ 

cos ݔ = 2 cosଶ ቀ2ݔቁ − 1 1 + cos ݔ = 2 cosଶ ቀ2ݔቁ 

 
_________________________________________________________________________________________ 
 

Limits 

 

 lim௫→ sin ݔݔ = 1  

lim௫→ଵ sin(ݔ − ݔ(1 − 1 = 1 lim௫→ଵଶ
sin(2ݔ − ݔ2(1 − 1  lim௫→ஶ sin ቀ1ݔቁ1ݔ = 1 

 

 lim௫→ tan ݔݔ = 1  

lim௫→ଵ tan(ݔ − ݔ(1 − 1  lim௫→ଵଶ
tan(2ݔ − ݔ2(1 − 1  lim௫→ஶ tan ቀ1ݔቁ1ݔ = 1 

 

 lim௫→ 1 − cos ݔݔ = 0  
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lim௫→ଵ 1 − cos(ݔ − ݔ(1 − 1 = 0 lim௫→ଵଶ
1 − cos(2ݔ − ݔ2(1 − 1 = 0 lim௫→ஶ 1 − cos ቀ1ݔቁ1ݔ == 0 

Example 1 
31  October  31, 2000 Find the limit , if it exists lim௫→ 1 − cos sinଶݔ2 ݔ  

Solution lim௫→ 1 − cos sinଶݔ2 ݔ =  1 − 10  =  00  lim௫→ 1 − cos sinଶݔ2 ݔ = lim௫→ 2 sinଶ sinଶݔ ݔ = lim௫→2 = 2  
 

Example 2 
7  July 29,  1993 

Find the limit , if it exists lim௫→గସ cos cosݔ2 ݔ − sin  ݔ

Solution   lim௫→గସ cos cosݔ2 ݔ − sin ݔ =  01√2 −  1√2  =  00  
  lim௫→గସ cos cosݔ2 ݔ − sin ݔ  =   lim௫→గସ   cosଶ ݔ − sinଶ cosݔ ݔ − sin ݔ =    lim௫→గସ   (cos ݔ − sin cos)(ݔ ݔ + sin cos)(ݔ ݔ − sin (ݔ   =   lim௫→గସ   (cos ݔ + sin (ݔ =   1√2 +  1√2  =  2√2 = √2 

  
Example 3 

37   July 12, 2003 A Find the following limit , if it exists lim௫→గ cos(ݔ − sin  (ݔ
Solution lim௫→గ cos(ݔ − sin (ݔ =  cos(ߨ − sin 0) = cos(ߨ − 0)  = cos ߨ =  −1 

 

Example 4 

 
Evaluate the following limit lim௧→ sin ݐݐ3  

Solution lim௧→    sin ݐݐ3    =   00  lim௧→    sin ݐݐ3    =  lim௧→  sin (ݐ3) 13ݐ3  = 3 limଷ௧→ sin (ݐ3) ݐ3 = 3 (1) =   3 

 

Example 5 
13  February 19,    

1995 
Find the limit , if it exists lim௫→ tan sinݔ5  ݔ3

Solution lim௫→     tan sinݔ5 ݔ3    =   tan 0sin 0   =  00 
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lim  ௫→     tan sinݔ5 ݔ3    =  lim  ௫→ tan ݔ5     sin  ݔ3ݔ5ݔ5 ݔ3ݔ3 =  ൬53൰   lim  ௫→    tan sin  ݔ5ݔ5 ݔ3ݔ3 = 53    ∙  11   = 53 

Example 6 
37   July 12, 2003 A 

Find the limit , if it exists lim௫→ sin|ݔ|  ݔ2
Solution lim௫→ sin|ݔ|      ݔ2   = 00 lim௫→శ sin|ݔ|      ݔ2    =  lim௫→శ sinݔ  ݔ2   =  lim௫→శ sin  ݔ2ݔ  ݔ2ݔ2    =   lim௫→శ 12  sin ݔ2ݔ2  =  12(1) =  12 

lim௫→ష sin|ݔ|      ݔ2    = lim௫→ష sinݔ−      ݔ2  =  − 12   ∴   lim௫→ sin|ݔ|      ݔ2 .ܦ     ܰ.  ܧ
 

Example 7 
42   March 29, 2006 Evaluate the following limit lim௫→ (sin ඨ1(ݔ +  ଶݔ1

Solution ܮ =   lim௫→    (sin ඨ1(ݔ + ଶݔ1 = 0 ∙ ∞ 

= ܮ   lim௫→    (sin ඨ1(ݔ + ଶݔ1 =   lim௫→    (sin ଶݔඨ(ݔ + ଶݔ1  =  lim௫→    sin |ݔ|ݔ ඥݔଶ + 1  lim௫→శ       sin |ݔ|ݔ ඥݔଶ + 1    = lim௫→శ       sin ݔݔ ඥݔଶ + 1 =  (1) √0 + 1 = 1 lim௫→ష       sin |ݔ|ݔ ඥݔଶ + 1    = lim௫→ష       sin ݔ−ݔ ඥݔଶ + 1 =  −1 ∴ .ܦ               ܮ   ܰ.  ܧ
 

Example 8 
1  January  1990 

Find the limit , if it exists lim௫→ ଶݔ4 + ݔ3 sin ଶݔݔ  
Solution ܮ =   lim௫→ ଶݔ4 + ݔ3 sin ଶݔݔ = = ܮ 00   lim௫→ ଶݔ4 + ݔ3 sin ଶݔݔ = lim௫→ ଶݔଶݔ4 ݔ3 + sin ଶݔݔ =  lim௫→    4 +  3 ∙  sin ݔݔ  =   4 + 3 (1) = 7 

 

Example 9 
 

Find the limit , if it exists lim௫→ sinଶ ݔ + sin ݔ3ݔ2  
Solution ܮ =   lim௫→     sinଶ ݔ + sin ݔ3ݔ2 = = ܮ 00   lim௫→     sinଶ ݔ + sin ݔ3ݔ2 =  lim௫→     sinଶ ݔ + 2 sin ݔ cos ݔ3ݔ  
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Homework 
 

1 Find the limit , if it exists
 

lim௫→గସ sin ݔ − cos cosݔ ݔ2   

2 Evaluate the following limit (if it exists)
 

lim௫→ sin ଷݔ√ݔ +  ଶ 43    June 28, 2008ݔ

3 Find
 

lim௫→ sinଶ ଷݔݔ3 + ଶݔ 9  January 8,  1994 

4 Find the limit , if it exists
 

lim௫→ sinଶ ݔ + ݔଶݔ sin ݔ3  16  November  2, 1996 

5 Find the limit , if it exists
 

lim௫→ ݔ2 + 2 tan sinݔ3 ݔ2  
38   March 31, 2004

 

6 Evaluate the following limit(if it exists)
 

lim௫→ ݔ2 + sin tanݔ ݔ  
26  March 25, 1999

 

7 Evaluate the following limit (if it exists)
 

lim௫→ ݔ + 2 sin(ݔ)tan(3ݔ) −  ݔ
49    July 5, 2008

 

8 Find
 

lim௫→ ݔ + sin ݔ3ݔ − tan(2ݔ)
 

50   November 17, 2008 
A

9 Find the limit , if it exists
 

lim௫→ ଶݔ + ݔ sin ݔݔ tan ݔ2  
25  April 11,  1999

 

10 Find the limit , if it exists)
 

lim௫→ ݔ tan ଶݔ3ݔ2 + 2 sinଶ  ݔ
47   November  10.2007 A

 

11 Find the limit , if it exists lim௫→ ଶݔ − ݔ sin ݔ + tanଶ ଶݔݔ
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36 = 5−5   = −1 


