
Unit-5: Limit 
 

5. L37 TO 

L42 

Limit 

Course Outcome (CO e): 

Demonstrate the ability to analyze and illustrate the Function using the concept of Limit. 

37 Definition of limit of function with illustration  

Meaning of lim f (x)  

38  Working rules of limit (without proof) 

1.
ax ⎯→⎯

lim  C ( )f x = C
ax ⎯→⎯

lim  ( )f x  

2.
ax ⎯→⎯

lim  [ ( )f x ± g(x)] = 
ax ⎯→⎯

lim ( )f x  ± 
ax ⎯→⎯

lim  g(x) 

3. 
ax ⎯→⎯

lim  [ ( )f x  g(x)] = 
ax ⎯→⎯

lim ( )f x
ax ⎯→⎯

lim  g(x)    

4. 
ax ⎯→⎯

lim   
( )

( )

f x

g x
 = 

)(lim

)(lim

xg

xf

ax

ax

⎯→⎯

⎯→⎯   

5. 
ax ⎯→⎯

lim  f [g(x)] = f 






⎯→⎯

)(lim xg
ax

 

Examples of evaluating limit of function on above rules 

39 Evaluation of limit of simple algebraic functions and trigonometric limits 

1.
ax ⎯→⎯

lim   x = a . 

2. 
ax ⎯→⎯

lim   xn = an. 

3.
ax ⎯→⎯

lim nn ax = . 

4.
ax ⎯→⎯

lim sin x = sin a. 

5..
ax ⎯→⎯

lim cos x = cos a 

Examples of evaluating limit of function on above rules 



40 TO 42 
6.. lim

x⎯⎯→

0=
nx

K
, n > 0. 

7.. lim
x⎯⎯→

=nx , n > 0. 

8.
ax ⎯→⎯

lim
ax

ax nn

−

−
 = 

1− nan , n .R  

9. 1
sin

lim
0

=
⎯→⎯ 




 1

sin
lim

0

=
⎯→⎯ kx

kx

x

  

10. 1
tan

lim
0

=
⎯→⎯ 




 1

tan
lim

0

=
⎯→⎯ kx

kx

x

   

Other method to evaluate limit of function 

Examples of evaluating limit of function on above rules 
 

 

 

Unit -  05  Limit 

 

Course Outcome: CO e) Demonstrate the ability to analyze and illustrate the Function using the 

concept of Limit. 

➢ 01 Mark                                                  

1) 
sin

lim
x

x

x→

 
 
 

   =   _______________ 

                     (a)        0      (b)      1 (c)     -1           (d)     1/ Π 

2)  
1

2 3
lim

3 2n

n

n→−

+

+
  =   _______________ 

                     (a)        0      (b)      2/3  (c)     3/2           (d)     1 

3)  
0

2 1
lim

x

x x→

−
  =   _______________ 

                     (a)        0      (b)      2log e  (c)     log 2e          (d)     1 

4)  
0

sin
lim
x

x

x→
  =   _______________ 

                     (a)        0      (b)      
180


 (c)     

180


         (d)     1 

5)  
0

lim
tan 5x

x

x→
  =   _______________ 

                      (a)        0      (b)      
1

5
 (c)     5          (d)     1 

6) ( )
1

0
lim 1 x

x
x

→
−   =   _______________ 



                      (a)        0      (b)      e  (c)     
1

e
         (d)     1 

    Answers: - 1) a   2)  b   3) c   4) c   5) b   6) c 

 

➢ 03 Marks 

1) Evaluate: lim
𝑥→0

(
𝑥2+3𝑥+5

𝑥+2
)   (Ans:-5/2)    

2)  Evaluate:lim
𝜃→0

(
𝑠𝑖𝑛4𝜃

𝑡𝑎𝑛5𝜃
 )  (Ans:-4/5)             

3)  Evaluate: lim
𝑥→∞

(1 +
2

𝑥
)5𝑥  (Ans:- 10e )         (8)  Evaluate: lim

𝑥→∞
(1 +

2

3𝑥
)2𝑥(Ans:- 

4

3e )   

4)  Evaluate lim
𝑥→0

𝑎𝑥+𝑠𝑖𝑛𝑥−1

𝑥
    (Ans:- log 1e a+ )      

5)  Evaluate:lim
𝑥→0

(1 +
5𝑥

7
)

1

2𝑥(Ans:- 
5

14e )     

6)  Evaluate:lim
𝑥→0

(1 + 9𝑥)
1

3𝑥(Ans:- 3e )    

7)  Evaluate:lim
𝑥→2

𝑥2−𝑥−2

𝑥−2
(Ans:-3)   

➢   04 Marks 

1) Evaluate:  lim
𝑥→3

√𝑥+5−√8

√𝑥−1−√2
                          (Ans:-1/2)  

2) Evaluate:  lim
𝑥→∞

𝑥(𝑥+1)

𝑥2+5𝑥+6
                          (Ans:-1)                      

3) Evaluate:  lim
𝜃→0

𝑐𝑜𝑠𝑒𝑐𝜃−𝑐𝑜𝑡𝜃

𝜃
                      (Ans:-1/2)  

4) Evaluate:  lim
𝑥→0

3𝑠𝑖𝑛𝑥−𝑠𝑖𝑛3𝑥

𝑥3                        (Ans:-4)  

5) Evaluate: lim
𝑥→0

𝑎𝑥−𝑏𝑥

𝑥
                                (Ans:- loge

a

b
)     

6) Evaluate:  lim
𝑥→2

𝑥4−16

𝑥3−8
                                (Ans:-8/3)  

7) Evaluate: lim
𝑥→0

√9+𝑥−3

𝑥
                                (Ans:-1/6)       

8) Evaluate: lim
𝑛→∞

√3𝑛 (√𝑛 + 1 − √𝑛)        (Ans:- 3 /2) 

9) Evaluate: lim
𝑛→∞

12+22+⋯+𝑛2

𝑛3+1
                        (Ans:-1/3)              

10) Evaluate:  lim
𝑥→2

𝑥3−3𝑥2+5𝑥−6

𝑥3−8
                      (Ans:-5/12) 

11) Evaluate:  lim
𝑥→0

1−𝑐𝑜𝑠𝑥

𝑥2                                (Ans:-1/2) 


