
 

 

 
(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 



 

E
15  

= ܮ  
= ܮ  
let     ܮ =  
 

E
41   

= ܮ ܮ  =  ௫let     ܮ =  
 

E
11  A

= ܮ  
ܮ  =  ௫
      =  
    = l௫
 
 

(5) 

HOS  

Example
July 15,  

lim௫→ଵ     1 − cሺݔlim௫→ଵ     1 − cሺݔ
ݐ = ݔ  − 12  lim௧→଴  12  ∙  sinݐ

Example
March 30

lim௫→ଶሺݔ − 2ሻlim௫→ଶ            ሺݔtanଶݐ = ݔ  − 2 lim௧→଴ tanଶݐ          
Exampl
August 11

lim௫→଴ √1 + s
lim௫→଴     √1 +
lim௫→଴  ሺ1 + s

lim௫→଴     2 sin siݔ

  3.5    Tech

SSAM   G

e 7 
1996 F

cosሺݔ − 1ሻݔ − 1ሻଶcosሺݔ − 1ሻݔ − 1ሻଶ
         ∴  as nଶ ଶݐݐ =  12 lim௧→
e 8 
, 2005 E

ሻଶ cotଶሺݔ ݔ− − 2ሻଶሺݔ − 2ሻ           ∴  as ଶݐ = lim௧→଴ ൬ta
le 9 
, 1994 A 

sin ݔ − √1 −tan +ݔ sin ݔ − √1tan sinݔ ሻݔ − ሺ1tan ݔݔ cos nݔ ݔ ∙  √1

hniques for 

GHANEM

ind the follo

= 1 − 10 =
=  lim௫→ଵ     2
ݔ      → 1    m→଴ ൬sin ݐݐ ൰ଶ =

Evaluate the 

− 2ሻ = 0 ∙ ∞
ݔ      → anݐ    2 ൰ଶݐ =   ሺ

Find the li

− sin = ݔ 1
1 − sin ∙ ݔ  
− sin ሻݔ ∙  √11 + sin ݔ +

 

finding lim

              M

owing limit

= 00   2 sinଶ ቀݔ − 124 ቀݔ − 12 ቁଶ
 , ݐ → 0=  12  ሺ1ሻଶ  
following l

∞  
 , ݐ → 01ሻଶ = 1 

imit , if it ex

1 − 10 = 00 

√1 + sin 1√ݔ + sin ݔ
√1 + sin +1ݔ √1 − sin ݔ

mits of Trigo

6516       

t , if it exists

Solution

1ቁଶ  

0   =   12 

limit 
Solution

0   
xists lim௫→

Solution

ݔ + √1 − sinݔ + √1 − sin1+ √1 − sin
= ݔ   lim௫→଴ √

onometric fu

    68855

s lim௫→ଵ 1

lim௫→ଶሺݔ −

m→଴ √1 + si

n n ݔ   ݔ
n = ݔ lim௫→଴   2 co√1 + sin ݔ +

unction(B)  

              

− cosሺݔሺݔ − 1ሻ

− 2ሻଶ cotଶ

n ݔ − √1tan ݔ

 2 sin sinݔ cosݔ ݔ ∙  √os +ݔ √1 − sin ݔ

                  

 غانم        

− 1ሻଶ  

ሺݔ − 2ሻ. 

− sin   ݔ

√1 + sin ݔ +
= ݔ   21 + 1

  P3 

حسام

1+ √1 − sin
1  = 1 

n    ݔ



E
30  O

ܮ = l௫ܮ =  ௫    =  
 

Ex
10 

= ܮ ௫ܮ =  ௫
 

Ex

= ܮ  
ܮ  =  l௫
 

E
13  N

33

= ܮ  
ܮ  =  ௫
 
 

(5) 

HOS  

Exampl
October 19

lim௫→଴  √1 + sitanlim௫→଴  √1 + stalim௫→଴     sin sinݔ
xample
 June 6,  1

lim௫→଴ ൬1 − coݔlim௫→଴ ቎2ሺ1 −2
xample

 

lim௫→଴  2 cos ݔ
lim௫→଴  2 cos ݔ ݔ5−
Examp
Novembe
   January

lim௫→଴     sin 2
lim௫→଴ 2sin ݔ c

  3.5    Tech

SSAM   G

le 10 
9,  2000 A

in ݔ − 1n ݔ =sin ݔ − 1an ݔ ∙ √√cos nݔ ݔ ∙ √1
e 11 
1994 F

os ݔݔ2 + sincosݔ ݔሻ2ݔ2 +
e 12 

E

ݔ + ݔ3 − −ݔ25 2 + ݔ5ݔ3 =  
ple 13 

r 13,  199
y 20, 2009 2ݔ − 2 sin ଶcosݔݔ ݔ − 2 siݔଶ

hniques for 

GHANEM

A 
Find the

1 − 10 = 00  √1 + sin ݔ +√1 + sin ݔ +1+ sin ݔ + 1
ind the follo

൰ݔ3ݔ = 1 −013 ∙ sinݔ3 ቏ݔ3 =  
Evaluate the 

= 2 + 0 −0
lim௫→଴  2ሺcos ݔ5ݔ

5 Evalua

ݔ = 00 in ݔ =  lim௫→଴
 

finding lim

              M

 limit , if it 

+ 1+ 1 =  lim௫→଴
1  =  lim௫→଴     √
owing limit

− 1 + 00 

2 lim௫→଴ ሺ1 −
following l

2 = 00 

ݔ − 1ሻݔ  +  lim௫→
ate the follow

 2sin ଶݔሺcosݔ

mits of Trigo

6516       

exists li௫
Solution

ሺ1 + sin ሻsinݔ cosݔ cosݔ 1√ݔ + sin ݔ
t , if it exists

Solution

cos ݔሻ2ݔ2 +  
limit 

Solution

m→଴ ݔ5ݔ3   =  25 
wing limit

Solution

s ݔ − 1ሻ =

onometric fu

    68855

im௫→଴ √1 + sta
ሻ − 1 ∙ √1 +
+ 1 =  11 +
s lim௫→଴ ൬
13 lim௫→଴ 3ݔsin
lim௫→଴ 2 co

lim௫→଴  cos ݔ ݔ−
lim௫→଴ si

2 lim௫→଴     sinݔ

unction(B)  

              

sin ݔ − 1an ݔ  

1+ sin ݔ + 1
+ 1  =  12  
1 − cos ݔݔ2
ݔ3ݔ = 2 ሺ0ሻ

os ݔ + ݔ5ݔ3
− 1  +  lim௫→଴ 35in ݔ2 − ଶݔ2

n ݔݔ   ∙  cos ݔݔ

                  

 غانم        

1 

ݔ + sinݔ ݔ3
ሻ + 13 ሺ1ሻ  =
− 2 

=   25 ሺ0ሻ +
sin  ݔ

− ݔ1  = 2ሺ1

  P4 

حسام

 ൰ݔ
=    13 

 35  =    35 

1ሻሺ0ሻ   =   00 



E
36

= ܮ  
ܮ  =  ௫    =  
 

E
4

ܮ =
 

(5) 

HOS  

Examp
   January

lim௫→଴     ሺ3ݔ
lim௫→଴ ଶݔ9 − 6
lim௫→଴     9 − 6
Examp

40 August 

lim௫→଴ sinሺݔݔ +

  3.5    Tech

SSAM   G

ple 14 
y 17, 2010 

− tan ଶݔሻଶݔ ݔ6= tan ݔ ଶ6 lim௫→଴ݔ+ tan ݔݔ
ple 15 

7, 2011 

ݔ + 1ሻ+ 1 = s

hniques for 

GHANEM

Evalua

= 00 tanଶ ݔ =  li௫+  lim௫→଴  ൬ta
Evalua

sin 11 = si
 

finding lim

              M

ate the follow

S

im௫→଴ ଶݔଶݔ9     −an ݔݔ ൰ଶ = 9 −
ate the follow

Sin 1 

mits of Trigo

6516       

wing limit

Solution

− ݔ6 tan ଶݔݔ +− 6 + 1 =
wing limit

Solution

onometric fu

    68855

lim௫→଴ ሺ3
n 

+ tanଶ ଶݔݔ    4 

lim௫→଴ s
n 

unction(B)  

              

ݔ3 − tan ଶݔݔ

sinሺݔ + 1ሻݔ + 1

                  

 غانم        

ሻଶݔ
 

ሻ
 

  P5 

حسام



(5)   3.5    Techniques for finding limits of Trigonometric function(B)                      P6 

  HOSSAM   GHANEM                     65168855حسام غانم                           

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

 



12 

13 

14 

15 

16 

17 

18 

(5) 

HOS  

Find the l

Evaluate t

Find
 

Evaluate t

Find 

Evaluate t

Find 

  3.5    Tech

SSAM   G

limit , if it e

the followin

the followin

the followin

lim௫→ଶ ቆsinݔଶ +

hniques for 

GHANEM

xists
 

ng limit (if i

ng limit (if i

ng limit (if i

ሺݔ − 2ሻ+ ݔ − 6ቇ 

finding lim

              M

Ho

it exists)
 

it exists) 

it exists) 

mits of Trigo

6516       

 

omewo
 

lim௫→଴ 1 −
lim௫→଴ 1 −ta
lim௫→଴ tanݔସ
lim௫→ଶ sinݔ
lim௫→ିଷ 1

lim௫→଴ si3ݔସ

 
 

onometric fu

    68855

ork 

− cos ଶݔݔ  

− cos anݔ ݔ  

nଷ +ݔ2 ଷݔ2
ሺݔ − 2ሻݔଶ − 4− cosሺݔ ଶݔ+ + ݔ −in ସݔ7 − ݔ5

unction(B)  

              

+ 3ሻ6  

                  

 غانم        

1  Decem

19   Ju

20   Jan

27   M

37  

  P7 

حسام

mber 3,  1

uly  29,  2

nuary 3 ,2

May 30. 2

 June 6, 2

 

 

992 

2000

2001 

2006 

2010 


