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3 4 12 0 ) 1 0 ) 3

         (c) normal form

)

.  

3 12

4 )4 3 1

3 4 12 0 4 3 12
4 4

2 0x y ii x y

Transform the equations into a slope intercept from b intercept form and

i

sol a slope intercept from

givenline x y y x y

iii x y iv

x y

x y     





 
           

    

1.

 

2 2

3
3

4

 

3 4
3 4 12 0 3 4 12 1 1

12 12 4 3

(c) Normal form

3 4 12 0 3 4 12

3 4 9 16 25 5

3 4 12 3 ( 4 ) 12

5 5 5 5 5 5

x

b intercept form

x y x y
givenline x y x y

givenline x y x y

divide with onboth side

x y x y

Theequationof theline



            
   

      

    

  
     


3 4 12

cos sin cos ,sin ,
5 5 5

in normal formis x y p where p   
 

      

     ,        

. 0 (1)

2 0 2 (2)

3 2 5 0 (3)

1
(1), (2), (3),3( ) 2

0, 2 0, 3 2 5

( 2) 5 0 3 4 5 0

0

3

Find the value of P if the straight lines are concurrent

sol given x p x p

x p y x y

y y

x y

from p p p

         

          

              

 

 

        

    



2.

 

2 1

2 1

2 1

2

' ' , int (3, ) (2,7) int ( 1,4), (0,6)

. (3, ) , (2,7) , ( 1,4) , (0,6)

7 7
7

2 3 1

Find thevalueof y if theline joining the po s y and is parallel totheline joining the po s

Sol Let A y B C D

y y y y
slopeof AB y

x x

y y
slopeof CD

x x



    

  
    

  






3.

1

6 4 2
2

0 1 1

sin || ,

7 2 9

ce AB CD slopeof AB slopeof CD

y y


  





    

          2, 4        

. 1 (1)

,

Find the equation of the straight line passing through and making non zero intercepts whose sum is zero

x y
sol Theequationof thelinein theintercept form

a b

giventhat the sumof theintercept a

 

         

4.

0

(1), 1 (2)

(2) ( 2,4)

, 2 4 6

6

b b a

x y
fromequation thelineis x y a

a a

theequation passing through

ie a a

theequationof thelineis x y
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1 1
1 1 1 2 2 2

2 2

, 6 10 3 0 5 8 0

. 0, 0

6 10 3 0 5 8 0

6 10
3

5

Find thevalueof k if the straight line x y and kx y are parallel

a b
sol if thelines a x b y c a x b y c are parallel

a b

givenlines are x y and kx y

k
k

     

       

     


   

5.

 

0 0

. 0 ( 1) 1

0 (1) 1

Find the slopeof thelines x y and x y

Sol Givenline x y y x y x slope m

also givenline x y y x y x slope m

   

        

       

6.

 

1 1 2 2

2 1

2 1

' ' sin (2,5) ( ,3) 2

. ( , ) (2,5) , ( , ) ( ,3)

2

3 5
2 2 2 4 2 1

2

Find thevalueof x if the slopeof theline pas g through and x is

Sol Let A x y B x y x

slopeof AB

y y
x x

x x x

 



 
         

 

7.

 

) int ( 2, 3) 5 2 4 0

) int (3,4) 3 4 10 0

. in

i Find thelengthof the perpendicular fromthe po to the straight line x y

ii Find thelengthof the perpendicular fromthe po to the straight line x y

Sol Thelengthof the perpendicular fromthe po

    

  

8.

2 2

2 2

2 2 2 2

t ( , ) 0 ,

5( 2) 2( 3) 4
int ( 2, 3) 5 2 4 0 ,

5 ( 2)

10 6 4 0
0

5 ( 2) 5 ( 2)

a b c
to the straight lineax by c is d

a b

thelengthof the perpendicular fromthe po to the straight line x y d

d d d

 
 

 
   



   
     

 

  
     

   

 

1 1 1 2 2 2 1 2 1 2

     ,        3 7 1 0 7 3 0

3 7 1 0 7 3 0

3(7)

  .

.

 

7

0, 0 0

Find the value of p if the straight line and are mutually perpendicular

Sol If thelines a x b y c a x b y c are perpendicular a a b b

givenlines

x y x py

x y and x py

     

     



    



   

9.

( ) 0 3p p   

 

5 3 1 0 sin int (4, 3)

. 0 0

5 3 1 0

Find theequationof the straight line perpendicular totheline x y and pas g throughthe po

Sol Theequationof the straight line perpendicular tothelineax by c isbx ay k

the givenline x y

   

     

   

10.

(1)

3 5 0 3 5 0 (2)

(2) sin (4, 3) ,3(4) 5( 3) 0 3

3 5 3 0

the perpendicular lineis x y k x y k

theequation pas g through ie k k

the required equationof thelineis x y



        

       

   

          4,5  cutt  off equal   

. 1 (1)

, 0

Find the equation of the straight line passing through and ing non zero intercepts

x y
sol Theequationof thelinein theintercept form

a b

giventhat the sumof theintercept a b b

 

         

   

11.

(1), 1 (2)

(2) ( 2,4)

, 2 4 6

6

a

x y
fromequation thelineis x y a

a a

theequation passing through

ie a a

theequationof thelineis x y
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2 2

1 1 2 2

2 2

1 1 1 1 2 2 2 2

2 1
1 1

2 1

1

sin int ( , 2 ) , ( , 2 )

. ( , ) ( , 2 ) ( , ) ( , 2 )

,

( ) ( )

2
2

Find theequationof the straight line pas g throughthe po s at at at at

Sol let A x y at at B x y at at

theequationof thelinethrough A Bis

y y
y y x x

x x

at
y at

 

 
   

 

  

12.

 

 
 

  
 

    

   

 

 

22 1
12 2

2 1

2 1 2

1 1

2 1 2 1

2

2 1 1 1

2

2 1 1 2 1 1

2 2

2 1 1 2 1 1

2 1 1 2

2

2
2

2 2

2 2 2

2 2 2 2

2 2 0

at
x at

at at

a t t
y at x at

a t t t t

t t y at x at

t t y at t t x at

t t y at t at x at

x t t y at t

 
 

 

 
       

    

     

     

    

 

2

2

3 4 12 0

. 0
2

3 4 12 0 3, 4, 12

12

2 3.(

Find theareaof triangle formed by theline x y withco ordinateaxes

C
Sol Theareaof triangle formed by thelineax by c withco ordinateaxes is

ab

the givenlineis x y a b c

areaof triangle

   

   

       

 

13.

144
6 .

4) 24
sq units 



 

' ' , 4 3 7 0,2 2 0, 6 5 1 0

. 4 3 7 0,2 2 0, 6 5 1 0

4 3 7

2 2 0

6 5 1

4( 10) 3( 2 12) 7(10 6 ) 0

4 40 6 36 70 42 0

Find thevalueof p if thelines x y x py and x y areconcurrent

Sol Givenlines x y x py and x y areconcurrent

p

p p

p p

        

        

 

 



        

       

14.

4p 

 

1 1 2 2

11 22

11 22

2 3 5 int (0,0) ( 2,1)

. 2 3 5 0 , ( , ) (0,0), ( , ) ( 2,1)

2(0) 3(0) 5 5 2( 2) 3(1) 5 6

: ( 5

Find theratioin whichthe straight line x y dividetheline joining the po s and

Sol Let L x y A x y B x y

nowL L

theratiois L L

  

      

          

   

15.

) : 6 5 : 6  

 

2 1
1 2

2 2

        3

   

4 3 0, 6 8 1 0

.

4 3 0 4

   0, 0

3 0) 6 83 2(3

Find the distance between the parallel straight lines

c c
he distance between the parallel straight lines ax by c ax by c is

a b

x y x y

so

givenli

l T

x y x y x ynes

     

 




   

    


  

16.

2 2

1 ( 6) | 1 6 | 5 1
    

10 236 6

6 0 6

8

8 1 0

46
he distance between the parallel lines

and x y

T is
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2 3 7 0 sin int (5,4)

. 0 0

2 3 7 0 (1)

Find theequationof the straight line parallel totheline x y and pas g throughthe po

Sol Theequationof the straight line parallel tothelineax by c is ax by k

the givenline x y

the para

  

     

   

17.

2 3 0 (2)

(2) sin (5,4) ,2(5) 3(4) 0 22

2 3 22 0

llel lineis x y k

theequation pas g through ie k k

the required equationof thelineis x y

   

     

   

 

   

   

 

1 1 1 2 2 2 1 2

             2,  3,  4   1,2,3

             

 2

. ,

,  3,  4   1

, , , :

Find theratio in which XZ plane divides the line joining A and B

heratio in wsol T x y z x y z is yhich XZ plane divides the line joining A and B

p

y

give oints A andn B



 





18.

 

:

, 2,3

3 2the ratio is

 

log sec (2,4, 1), (3,6, 1) (4,5,1)

. (2,4, 1), (3,6, 1) , (4,5,1) ( , , )

log

int int

2 4 4 5
,

2 2

Find the fourthvertexof the paralle ram whosecon utivevertices are and

Sol let A B C and D x y z

ABCDis a paralle ram

mid po of AC mid po of BD

 

     



 


19.

1 1 3 6 1
, , ,

2 2 2 2

9 3 6 1
3, ,0 , ,

2 2 2 2

3 6 9 1
3, , 0

2 2 2 2

3 6, 6 9, 1 0

3, 3, 1

(3,3,1)

x y z

x y z

x y z

x y z

x y z

the fourthvertex is D

        
   

   

      
    

   

   
   

       

   

 

 

2 2 2 2

2 1 2 1

) int (5,4,2), (6,2, 1) (8, 2, 7)

) int (1,2,3), (7,0,1) ( 2,3,4)

. (5,4,2) (6,2, 1) (8, 2, 7)

( ) ( ) (6 5) (2 4) (

i Showthat the po s and arecollinear

ii Showthat the po s are and arecollinear

Sol Let A B C

now AB x x y y

  



     

         

20.

2

2 2 2 2 2

2 1 2 1

2 2 2 2 2

2 1 2 1

1 2) 1 4 9 14

( ) ( ) (8 6) ( 2 2) ( 7 1) 4 16 36 56 2 14

( ) ( ) (8 5) ( 2 4) ( 7 2) 9 36 81 126 3 14

, , ,

BC x x y y

AC x x y y

AB BC AC A B C arecollinear

    

                

                

   

 

       

     

  3,  2,  1   4,  1,  1    6,  2,5      4, 2,2       ,  

   

. 3,  2,  1  B  4,  1,  1   C  6,  2,5 ( , , )

If and are three vertices and is the centroid of a tetrahedron

find the fourth vertex

sol given A and D x y z arevertices of tetrahedron

given





21.

1 2 3 4 1 2 3 4 1 2 3 4

(4,2,2)      

, ,
4 4 4

3 4 6 2 1 2 1 1 5 3 4 6 2 1 2 1 1 5
(4,2,2) , , 4 , 2 , 2

4 4 4 4 4 4

16 13 , 8 5 ,8 5 3, 3 ,

G is the centroid of a tetrahedron

x x x x y y y y z z z z
weknowthat G

x y z x y z

x y z x y
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1 1 1 2 2 2 3 3 3 4 4 4

1 2 3 4 1 2

(2,3, 4), ( 3,3, 2), ( 1,4,2), (3,5,1)

. ( , , ) (2,3, 4) ( , , ) ( 3,3, 2) ( , , ) ( 1,4,2) ( , , ) (3,5,1)

,
4

Find thecentroid of thetetrahedron whosevertices are

Sol Let A x y z B x y z C x y z D x y z

x x x x y y
Centroid G

   

       

   


22.

3 4 1 2 3 4,
4 4

2 3 1 3 3 3 4 5 4 2 2 1 1 15 3
, , , ,

4 4 4 4 4 4

y y z z z z

G

     
 
 

             
    
   

 

1 2 3 1 2 3 1 2 3

' ' , (1,1,1) ( 2,4,1)

. (1,1,1) , ( 2,4,1) , ( , , ) (0,0,0)

, ,
3 3 3

0,0

Find thecoordinates of thevertices C of ABC if its centroid istheoriginand vertices are and

Sol LetA B C x y z and G

x x x y y y z z z
weknowthat G

 

    

      
  
 



23.

 

 

1 2 1 4 1 1
,0 , ,

3 3 3

1 5 2
0,0,0 , ,

3 3 3

1 5 2
0 , 0, 0

3 3 3

1, 5, 2

x y z

x y z

x y z

x y z

      
  
 

   
   

 

  
   

     

 

 

1 1 1 2 2 2.

              1,3, 5

( , , ) (0,0,0) ( , , ) (1,3, 5)

' ( , , ) (1 0,3 0, 5 0) (1,3, 5)

sol Giv

Find the equation of the plane if the foot of the perpendicular from origin to the plane is

pointsO x y z and P x y z

Thedr sof OP are a

en

b c



  

      



24.

2 2 2   ( ) ( ) ( ) 0

1( 1) 3( 3) 5( 5) 0 1 3 9 5 25 0 3 5 35 0

the equation of the planeis a x x b y y c z z

x y z x y z x y z

     

                  

 

1 1 1 1 2 2 2 2

1 2 1

2 2 5 0 3 3 2 8 0

) 2 6 0

)       

      0 0

cos

2 7

.

x y z x y z

ii Find theanglebetweenthe planes x y

i Find the angle between the planes and

the angle between the planes a x b y c z d and a x b y c z d is

a a b

z and x y z

sol



       

   

       




  

25.

2 1 2

2 2 2 2 2 2

1 1 1 2 2 2

2 2 2 2 2 2

 

1.3 2.3 2.2 3 6 4 13
cos cos cos

1 4

2 2 5 0 3 3 2

4 9 9 4 3 221 2 2

8

3

0

3 2

b c c

a b c a b c

given planes andx y z x y z

  

       



   

   
    

      

 

1 1 1

1 1

sin int (1,1,1) 2 3 7 0

. 2 3 7 0 1, 2, 3

int ( , , ) (1,1,1)

( ) ( )

Find theequationof the plane pas g through po and parallel tothe plane x y z

Sol Given planeis x y z a b c

given po x y z

the required equationof the planeis a x x b y y

   

       



   

26.

1( ) 0

1( 1) 2( 1) 3( 1) 0 2 3 6 0

c z z

x y z x y z

 

           

 

2 2 2 2 2 2

cos 2 2 4 0

. 2 2 4 0 , 1, 2, 2

1 2 2 1 4 4 3

2 2 4 1 2 2
, 0 cos , ,
3 3 3 3 3 3

Find thedirection inesof thenormal tothe plane x y z

Sol Given plane x y z ie a b c

dividethe plane with a b c

x y z
ie Thedirection inesof normal planeis

   

      

        

    

27.

3
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2 2 2 2 2 2

Re 2 3 6 0 in

. 2 3 6 0 , 1, 2, 3

1 2 ( 3) 1 4 9 14

2 3 6 2 3
, 0

14 14 14 14 14 14 14

duce theequation x y z tonormal form

Sol Given plane x y z ie a b c

dividethe plane with a b c

x y z x y z
ie Theequationof planeinnormal formis

   

       

         

      

28.

6

14


 

4 4 2 5 0 int

. 4 4 2 5 0

4 4 2
4 4 2 5 1

5

4 4 2
1 1

5 5 55 5 5
4 4 2

5 5 5
int , int , int

4 4 2

Writetheequationof plane x y z in the ercept form

Sol Given plane x y z

x y z
x y z

x y z x y z

x ercept y ercept z ercept

   

   

 
      



       
    



 
      

29.

 

int , , 1,2,4

. int , 1 ; int , 2 ; int , 4

1 , 1
1 2 4

Find theequationof the planewhose erceptson X Y Z axis are respectively

Sol Given x ercept a y ercept b z ercept c

x y z x y z
theequationof planeis ie

a b c

     

     

30.

 

0

0

0

0

1
lim ( 0, 1)

1

1
lim

log1
.lim log

11 log
lim

x

xx

x

x
x e

bxxx
e

x

a
Compute a b b

b

a
aa xSol a

bb b

x









 
   

 

 
  

    
   

 
 

31. 0

0

0 0

sin 1
lim

sin 1
.lim

1 sin
lim lim 1 1 0

x

x

x

x

x

x x

e x
Find

x

e x
Sol

x

e x

x x





 

  
 
 

  
 
 

   
       

  

32.

7

0

7

0

7

0

1
lim

1
. lim

1
lim 7 1 7 7

7

x

x

x

x

x

x

e
Compute

x

e
Sol

x

e

x












    

33.

 

 

0

0

0

0

0

1 1
lim

1 1
. lim

1 1 1 1
lim

1 1

1 1
lim

1 1

1 1 1
lim

21 1 1 0 1

x

x

x

x

x

x
Find

x

x
Sol

x

x x

x x

x

x x

x











 

 

   
 

 

 


 

  
   

34.
3

3 2

3

3 2

3

2 3

3

3

11 3 4
lim

13 5 7

11 3 4
.lim

13 5 7

1 1
11 3 4

lim
1 1

13 5 7

11 0 0 11

13 0 0 13

x

x

x

x x
Compute

x x

x x
Sol

x x

x
x x

x
x x







 

 

 

 

 
  

 
 

  
 

 
 

 

35.
2

2

2

2

2

2

2

2

5 2
lim

2 5 1

5 2
.lim

2 5 1

1 1
1 5 2

lim
1 1

2 5 1

1 0 0 1

2 0 0 2

x

x

x

x x
Compute

x x

x x
Sol

x x

x
x x

x
x x







 

 

 

 

 
  

 
 
  

 

 
 

 

36.

 

0

0 0

2 | |
lim 1

. 0 | |

2 | | 2
lim 1 lim 1 2 0 1 3

x

x x

x
Find x

x

Sol As x x o x x

x x
now x x

x x



 





 

 
  

 

    

   
           

   

37. 2 20

2 20

0 0

tan( )
lim ( 0)

tan( )
.lim

tan( ) tan( ) 1 1 1
lim lim .

( )( ) ( ) ( ) 2

x

x

x x

x a
Compute a

x a

x a
Sol

x a

x a x a

x a x a x a x a a a a





 










 
   

    

38.
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0

0

0

0

0

1
lim

1 1

1
.lim

1 1

1 1 1
lim .

1 1 1 1

1
lim . 1 1

1 1

1
lim . 1 1

1. 1 0 1

1 1 2

x

x

x

x

x

x

x

x

x

x

e
Compute

x

e
Sol

x

e x

x x

e
x

x

e
x

x











 
 

  

 
 

  

   
       

 
   

  

 
   

 

  

  

39.
0

0

2

0

2

20 0

20
2

0

( 1)
lim

1 cos

( 1)
. lim

1 cos

( 1)
lim

1 cos

( 1)
lim lim

2sin
2

( 1) 1 1
lim

2 sin 12lim
2

2

1 1
1 2

12
1

4

x

x

x

x

x

x

x

x x

x

x

x

x e
Compute

x

x e
Sol

x

e x

x x

e x

xx

e

x x

x







 



















 


  

 
    

   
 

   



40.
20

20

2

20

2

0

2

0

2

2

1 cos 2
lim

sin

1 cos 2
.lim

sin

2sin
lim

sin

sin
lim

2.
sin

lim

2.

x

x

x

x

x

mx
Evaluate

nx

mx
Sol

nx

mx

nx

mx

mx

nx

nx

m

n











 
 
 

 
 
 

 
  

 

 
 
 
 
 
 



41.

 

  

2

23

2

23

2

3

3

8 15
lim

9

8 15
.lim

9

5 3 15
lim

3 3

( 3)( 5)
lim

( 3)( 3)

3 5 2 1

3 3 6 3

x

x

x

x

x x
Compute

x

x x
Sol

x

x x x

x x

x x

x x









 



 



  


 

 


 

  
  



42. 22

22

22

2

2

1 4
lim

2 4

1 4
.lim

2 4

2 4
lim

4

2
lim

( 2)( 2)

1 1 1
lim

2 2 2 4

x

x

x

x

x

Compute
x x

Sol
x x

x

x

x

x x

x











 
   

 
   

  
   

 
  

  

  
 

43.
2

0

2 2 2

2 2

0 0

2

0

1
lim sin

1
. 1 sin 1

1
sin

lim( ) 0 lim( ) 0

1
lim sin 0

x

x x

x

Compute x
x

Sol weknowthat
x

x x x
x

x and x

x
x



 



 
 
 

 
   

 

 
    

 

   

 
  

 

44.

 

8 | | 3
lim

3 | | 2

. | |

8 | | 3
lim

3 | | 2

8 3 11
lim lim 11

3 2

x

x

x x

x x
Find

x x

Sol As x x o x x

x x
now

x x

x x x

x x x





 

 
 

 

   

 
 

 

   
     

   

45.

1

1 0

log
lim

1

. 1 1

1 0

log log (1 )
lim lim 1

1

e

x

e e

x y

x
Evaluate

x

Sol put x y x y

as x y

x y
now

x y



 



    

  


 



47.

 

3

0

3

0

3

0

1
lim

1
. lim

1
lim 3 1 3 3

3

x

x

x

x

x

x

e
Compute

x

e
Sol

x

e

x












    

48.

 

 

   

   

 

2

2 2

2 2

2

lim [ ]

. [ ] , [ ] 1

2 [ ] 2 , 2 [ ] 2 1 1

lim [ ] 2 2 4 lim [ ] 1 2 3

lim [ ] lim [ ]

lim [ ]

x

x x

x x

x

Compute x x

Sol As x a x a As x a x a

As x x As x x

x x x x

x x x x

x x does not exist

 

 



 

 

 

 





      

       

       

   

 

46.

 

0 0 0

0

sin 2
0

( )

1 0

0?

sin 2
. ( ) 0 (0) 1

sin 2 sin 2
lim ( ) lim 2.lim 2.1 2

2

lim ( ) (0) 0

x x x

x

x
if x

Is the function defined by f x x

if x

is continuous at x

x
Sol Giventhat f x if x and f

x

x x
now f x

x x

f x f f is not continuous at x
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2

2

2 2 2

2 2 2

2 2 2

2

2 2

2
2

2

2

2

sin
lim

2

. 1 sin 1

1 sin 1

1 sin 1

1 sin 1

1 sin 1

2 2 2

1
1

1 1 0
lim lim 1

22 1 0
1

1
lim lim

2

x

x x

x x

x x
Compute

x

Sol Weknowthat x

x

x

x x x x

x x x x

x x x

x
x x

x
x

x

x
x

x



 

 





  

    

   

     

  
  

  

 
      

  
 

 


 



49.

2

2

2

2

2

2

1
1

1 0
1

2 1 0
1

sin
lim 1

2x

x

x
x

x x

x

 
     

 
 

 


 



 

 

 
 
 

 

lim 1

.lim 1

1
lim 1

1

1 1
lim lim

11
1 1

1
0

lim 0
1 11

1 1

x

x

x

x x

x

Showthat x x

Sol x x

x x
x x

x x

x x

x x
x

x

x

x







 



 

 

 
   

 

 
 

  
  

 

  


 

50.

 

2

2

2

01 1

2 2 2

01 1

,

1
( ) , ?

1

. ( ) , 1

( ) , 1

( ) , 1

lim ( ) lim lim(1 ) 1 0 1

lim ( ) lim lim(1 ) (1 0) 1

hx x

hx x

Is the function f

x if x
defined by f x continuous on R

x if x

Sol Given f x x if x

f x x if x

f x x if x

now f x x h

also f x x h

an

 

 

 

 

 
 



 

 

 

     

     

52.

 
 

2

1 1

1

1

1

2

(1) 1 1

lim ( ) (1) lim ( )

1

sin ,

. sin

.

sin

1

1

1 1
.

1 2

x x

d f

f x f f x

f is continuous at x

f is continuous on R

dy
If y x find

dx

Sol Given y x

diff wrt x

dy d
x

dx dx

dy d
x

dx dx
x

dy

dx x x

  







 

  

 







 
 








53.

 

   

 

2

2

2

2 2

2 2

2
2

.log(3 4)

. .log(3 4)

.log(3 4)

log(3 4) log(3 4) .

1
. . (3 4) log(3 4) . . 2
3 4

3
2 [log(3 4)]

3 4

x

x

x

x x

x x

x
x

dy
If y e x find

dx

Sol Given y e x

dy d
e x

dx dx

dy d d
e x x e

dx dx dx

dy d d
e x x e x

dx x dx dx

dy e
e x

dx x

Find theder

 

 

   

   

   


  


54.

55.
1 3

1 3

1

1 2

1

1

1

2 2

cos (4 3 )

. cos (4 3 )

cos cos

cos (4cos 3cos )

cos (cos3 )

3 3cos

3 cos

1 3
3

1 1

ivativeof x x

Sol let y x x

put x x

y

y

y x

dy d
x

dx dx

dy

dx x x
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1

2

1

1

2

1 1

1

1

2 2

1 3

1
. sec

2 1

cos cos

1
sec

2cos 1

1
sec sec (sec 2 )

cos 2

2 2cos

2 cos

1 2
2

1 1

. cot

Sol Given y
x

put x x

y

y

y x

dy d
x

dx dx

dy

dx x x

If y x

 














 







 
 
 

 
  

 

  

 
   

 

 
  

 

 



  
  

  



-1

2

1 dy
56.If y = sec ,find

2x -1 dx

57

 

 

   

 
 

 

 
 

2

2
1 3

2
1 3

1 3 1 3

1 3 3

2
3

1 3 2

2
3

2 1 3

6

1

2

1

2

,

. cot

cot

2 cot cot

1
2 cot . .

1

1
2 cot . .3

1

6 (cot )

1

2
tan ,

1

2
. tan

1

dy
find

dx

Sol Given y x

dy d
x

dx dx

dy d
x x

dx dx

dy d
x x

dx dxx

dy
x x

dx x

dy x x

dx x

x dy
If y find

x dx

x
Sol Given y

x





 
































 
  

 


 



58.

1

1

2

1

1

1

2 2

tan tan

2 tan
tan

1 tan

tan (tan 2 )

2 2 tan

2 tan

1 2
2

1 1

put x x

y

y

y x

dy d
x

dx dx

dy

dx x x

 























  

 
   

 



 



   
    

    

 

 

 

 

  

1

1

1

1 2

1

1

( ) log(sec tan ), ( )

. ( ) log(sec tan )

( ) log(sec tan )

1
( ) sec tan

sec tan

1
( ) sec .tan sec

sec tan

1
( ) sec (tan sec )

sec tan

( ) sec

If f x x x then find f x

Sol Given f x x x

df d
f x x x

dx dx

d
f x x x

x x dx

f x x x x
x x

f x x x x
x x

f x x

If f

 

 

  

 


 


 




59.

60.
2 100 1

2 100

1 99

1

1

2

( ) 1 , ( )

. ( ) 1

( ) 0 1 2 100

(1) 0 1 2 3 100

100(100 1) 100(101)
(1) 100 5050

2 2

''

.

nx nx

nx nx

x x x x find f x

Sol Given f x x x x

f x x x

f

f

If y ae be then provethat y n y

Sol Given y ae be

dy

d





       

       

       

        


   

  

 



61.

2

2

2

2

2
2

2

2
2

2

. .( )

. . .( )

nx nx

nx nx

nx nx

nx nx

nx nx

d d
a e b e

x dx dx

dy
ae n be n

dx

d y d d
an e bn e

dx dx dx

d y
an e n bne n

dx

d y
n ae be

dx

d y
n y

dx
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1

2

1

2

1

1

2

1

1

1

2 2

2
sin ,

1

2
. sin

1

tan tan

2 tan
sin

1 tan

sin (sin 2 )

2 2 tan

2 tan

1 2
2

1 1

2 3
,

4 5

x dy
If y find

x dx

x
Sol Given y

x

put x x

y

y

y x

dy d
x

dx dx

dy

dx x x

x dy
If y find

x dx

S

 























 
  

 

 
  

 

  

 
   

 



 



   
    

    






62.

63.

2

2 2

1

1

1

2 3
.

4 5

2 3

4 5

(4 5) (2 3) (2 3) (4 5)

(4 5)

(4 5).2 (2 3).4 2

(4 5) (4 5)

tan (log ) ,

. tan (log )

tan (log )

1

x
ol Given y

x

dy d x

dx dx x

d d
x x x x

dy dx dx

dx x

dy x x

dx x x

dy
If y x find

dx

Sol Given y x

dy d
x

dx dx

dy

dx












 
   

    




   
 

 





   



64.

2

2

2 3

2 3

1 2 3

1 2 3 3 2

1 2 2 3

. (log )
1 (log )

1 1
.

1 (log )

( ) ( 3)(4 1)

. ( ) ( 3)(4 1)

( ) ( 3)(4 1)

( ) ( 3) (4 1) (4 1) ( 3)

( ) ( 3)(4.3 0) (4 1)(2

d
x

x dx

dy

dx x x

Find thederivativeof f x x x

Sol Given f x x x

d
f x x x

dx

d d
f x x x x x

dx dx

f x x x x






  

  

    

     

    

65.

1 2 2 3

1 4 2

0)

( ) 12 ( 3) 2 (4 1)

( ) 20 36 2

x

f x x x x x

f x x x x



   

  

 

2

2 3 7 3 ,

. 2 3 7 3

2 3 7 3

1 1
. (2 3) . (7 3 )

2 2 3 2 7 3

1 1
.(2) .(0 3)

2 2 3 2 7 3

1 3

2 3 2 7 3

( ) 2 3 5 (0) 3 ( 1) 0

. ( ) 2

dy
If y x x find

dx

Sol Given y x x

dy d d
x x

dx dx dx

dy d d
x x

dx dx dxx x

dy

dx x x

dy

dx x x

If f x x x then PT f f

Sol Given f x

   

   

   

   
 

  
 

 
 

     



66.

67.

 

2 1

1 1

3 3

3

3

2

2

3 5 ( ) 4 3

(0) 4(0) 3 3 , ( 1) 4( 1) 3 1

(0) 3 ( 1) 3 3( 1) 3 3 0

(0) 3 ( 1) 0

cos , sin ,

. cos

cos

.3cos cos

3 cos ( sin )

3 c

x x f x x

f f

f f

f f

dy
If x a t y a t find

dx

Sol Given x a t

dx d
a t

dt dt

dx d
a t t

dt dt

dx
a t t

dt

dx
a

dt

    

        

        

   

 







 

 

68.

 

2

3

3

2

2

2

2

2

os sin

sin

sin

.3sin sin

3 sin (cos )

3 cos sin

3 cos sin
tan

3 cos sin

t t

also y a t

dy d
a t

dt dt

dy d
a t t

dt dt

dx
a t t

dt

dx
a t t

dt

dy dy dt a t t
t

dx dx dt a t t
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2

sec( tan ),

. sec( tan )

sec( tan )

sec( tan ) tan( tan ) ( tan )

1
sec( tan ) tan( tan ) (tan )

2 tan

sec
sec( tan ) tan( tan )

2 tan

dy
If y x then find

dx

Sol Given y x

dy d
x

dx dx

dy d
x x x

dx dx

dy d
x x x

dx dxx

dy x
x x

dx x





 
 







69.

 

1

1

1

2

2

sin (cos ) ,

. sin (cos )

sin (cos )

1
cos

1 cos

1
( sin )

sin

1

dy
If y x find

dx

Sol Given y x

dy d
x

dx dx

dy d
x

dx dxx

dy
x

dx x

dy

dx











   




 

 

70.

  

   
3

3

3 '

3

5sin log ,

. 5sin log

5 sin log

5cos log log

5cos log

7 0 ( )

. 7

log

log log 7

x

x

x

x x

x
x

x x

x x

dy
If y x e x find

dx

Sol Given y x e x

dy d d
x e x

dx dx dx

dy d d
x e x x e

dx dx dx

dy e
x e x

dx x

If f x x find f x

sol Given y

apply onboth side

y





 

 

    

  

  

 



 

71.

72.

 
 

   

 

 

 

3

3

3

3

3

2

2

3 2

log 3 .log 7

log log 7. 3

1
log 7. 3 3

log 7. 3 3

7 .log 7. 3 3

x x

x x

y x x

d d
y x x

dx dx

dy
x

y dx

dy
y x

dx

dy
x

dx





  

  

  

  

  

 

1 3

1 3

1

1 3

1

1

1

2 2

2 2

2

sin (3 4 ),

. sin (3 4 )

sin sin

sin (3sin 4sin )

sin (sin 3 )

3 3sin

3 sin

1 3
3

1 1

2 3 2 8 0,

. 2

dy
If y x x find

dx

Sol Given y x x

put x x

y

y

y x

dy d
x

dx dx

dy

dx x x

dy
If x xy y x y then find

dx

Sol Given x

 

 



















 

 

  

  



 



 
 

     

73.

74.

2

2 2

3 2 8 0

.

2 3 2 8 0

2(2 ) 3 2 1 2 0 0

4 3 3 2 1 2 0

(4 3 1) (3 2 2) 0

4 3 1

3 2 2

xy y x y

diff wrt x

d d d d d d
x xy y x y

dx dx dx dx dx dx

d d d dy
x x y y x y y

dx dx dx dx

dy dy dy
x x y y

dx dx dx

dy
x y x y

dx

dy x y

dx x y
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2
2

2

2

2
2

2

2

2

2

2

2
2

2

2

2 2

2
2

2

2

tan , cos 2 2

. tan

tan

1 sec

1 sec

0 2sec . sec

2sec .sec .tan

2sec .tan

2 tan

cos

cos 2 tan

cos

d y
If y x x ST x x y

dx

Sol Given y x x

dy d d
x x

dx dx dx

dy
x

dx

d y d d
x

dx dx dx

d y d
x x

dx dx

d y
x x x

dx

d y
x x

dx

d y x

dx x

d y
x x

dx

x

   

 

 

 

 

 









75.

2

2

2
2

2

2
2

2

2( )

cos 2 2

cos 2 2

d y
y x

dx

d y
x y x

dx

d y
x x y

dx

 

 

 

 

 

 

   

1 2 1

1 2 1

2 1

2 1

2 1

cos ,

. cos

cos (1)

cos

cos .cot . . (2 1)

cos .cot . cos .2

2
2 tan

cot

tan( ),

x

x

x

x

x

y
y

dy
If y ec e find

dx

Sol Given y ec e

ecy e

d d
ecy e

dx dx

dy d
ecy y e x

dx dx

dy
ecy y ecy

dx

dy
y

dx y

dy e
If x e ST

dx

 

 














        

 

   

  


   

 

76.

77.
2

1

1

2

2

2

2

1

. tan( )

tan

tan

1
( )

1

1

1

1

(1 )

1

y

y

y

y

y

y

y

x

Sol Given x e

x e

d d
x e

dx dx

d
e y

x dx

dy
e

x dx

dy

dx e x

dy e

dx x



 

 















 


 












 

 

1 2

1

1

1

2
1

2

2
1 2

2

2
2 1

2

'' ( 1)

.

. 1 .( )

( 1)

( 1) . .( 1)

( 1)

n n

n n

n n

n n

n n

n n

n n

If y ax bx then provethat x y n n y

Sol Given y ax bx

dy d d
a x b x

dx dx dx

dy
ax n bx n

dx

d y d d
a n x bn x

dx dx dx

d y
a n n x bnx n

dx

d y
x n n ax bx

dx

 

 

 

 

 

  

 

   

 

 

   

  

    

   

78.

2
2

2
( 1)

d y
x n n y

dx



 

 

82

1
. ( ) '( )

2

81 1

( ) ( ) '( )

1
(81 1) 81 .1

2 81

1
(82) 9

18

82 9 0.055 9.0555

Find theapproximatevalueof

Sol Let f x x f x
x

put x and x

now f x x f x f x x

f

f

  

  

    

   

  

   

79.
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2

2

4%,

?

.

100 4

2

2

2

100 2.

If theincreasein the sideof a squareis

then find theapproximate percentageof

increasein thearea of square

Sol Let xbethe sideand Abearea of square

dx
given X

x

weknowthat A x

dA
x

dx

dA x dx

dA xdx

A x

dA dx
X X

A x













80.

100 2.4 8 

 

2

2

2

2 2

3 6, 10, 0.01, ?

. ( ) 3 6, 10, 0.01

'( ) ( 3 6) 2 3

( ) ( )

(10 0.01) (10)

(10.01) (10)

10.01 3(10.01) 6 10 3(10) 6

100.2001 30

If y x x x x then find y and dy

Sol Given y f x x x x x

d
f x x x x

dx

y f x x f x

f f

f f

      

      

    

    

  

 

          

 

81.

.03 6 100 30 6

0.2301

'( )

(2 3)0.01

(23)0.01 0.23

dy f x x

dy x

dy

   



 

 

 

 

 

2

2

2

2 2

, 10, 0.1, ?

. ( ) , 10, 0.1

'( ) ( ) 2 1

( ) ( )

(10 0.1) (10)

(10.1) (10)

10.1 (10.1) 10 (10)

102.01 10.1 100 10

2.11

'( )

If y x x x x then find y and dy

Sol Given y f x x x x x

d
f x x x x

dx

y f x x f x

f f

f f

dy f x

     

     

   

    

  

 

        

   



 

82.

(2 1)0.1

(21)0.1 2.10

x

dy x

dy

 

 

5

5.02 5

5.02 5

, 5, 0.02, ?

. ( ) , 5, 0.02

'( ) ( ) 1

( ) ( ) '( )

(5 0.02) (5) ( 1)0.02

(5.02) (5) ( 1)0.02

5.02 5

0.0

x

x

x x

x

If y e x x x then find y and dy

Sol Given y f x e x x x

d
f x e x e

dx

y f x x f x dy f x x

f f dy e

f f dy e

e e

e e

     

     

   

      

    

   

   

  

83.

2

 

 

4

3
4 4

3
4 4

4

17

1
. ( ) '( )

4

16 1

( ) ( ) '( )

1
(16 1) 16 . 16

4

1 1
(17) 2 .

4 8

1
17 2 2 0.03125 2.0312

32

Find theapproximatevalueof

Sol Let f x x f x x

put x and x

now f x x f x f x x

f

f





  

  

    

   

  

     

84.

 

0 , sin
2

. ( ) sin

'( ) 1 cos 0

sin

( ) (0)

sin 0

sin

If x then provethat x x

Sol Let f x x x

f x x x

f is increa g function

f x f

x x

x x


  

 

   



 

  

 

85.

 

. :[ , ] ) [ , ]

) ( , ) ) ( ) ( ) ( , ) '( ) 0

Sol if f a b Ris a function suchthat i f is continuouson a b

ii f is derivableon a b and iii f a f b then c a b suchthat f c
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2

2

2

2

'

:[ 3,8] ( ) 5 6

. ( ) 5 6 '( ) 2 5

[ 3,8] ( 3,8)

( 3) ( 3) 5( 3) 6 9 15 6 30

(8) 8 5(8) 6 64 40 6

Verify Rolle s theorem for the function

f Rbedefined by f x x x

Sol Given f x x x f x x

f is continuous on and derivableon

also f

f

    

     

  

         

      

87.

30

( 3) (8)

'

( 3,8) '( ) 0

5
2 5 0 ( 3,8)

2

'

'

:[ 1,1] ( )

f f

f satisfies all theconditions of Rolle s theorem

thereexistsC suchthat f C

c c

Hence Rolle s theoremverified

Verify Rolle s theorem for the function

f Rbedefined by f x

  



   

      

  

89.

2

2

2

2

1

. ( ) 1 '( ) 2

[ 1,1] ( 1,1)

( 1) ( 1) 1 1 1 0

(1) 1 1 1 1 0

( 1) (1)

'

( 1,1) '( ) 0

x

Sol Given f x x f x x

f is continuous on and derivableon

also f

f

f f

f satisfies all theconditions of Rolle s theorem

thereexistsC suchthat f C



   

  

      

    

  



   

3 2

2

2 0 0 ( 1,1)

'

( ) ( 1)( 2)( 3).

' ' (1,3) '( ) 0

. ( ) ( 1)( 2)( 3)

( ) 6 11 6

'( ) 3 12 11

c c

Hence Rolle s theoremverified

Let f x x x x provethat

thereis morethanone c in suchthat f c

Sol Given f x x x x

f x x x x

f x x x

f is continuous

     

   



   

    

   



90.

2

[1,3] (1,3)

(1) 0 (3)

'

(1,3) '( ) 0

3 12 11 0

12 144 132

6

1
2

3

on and derivableon

f f

f satisfies all theconditions of Rolle s theorem

thereexistsC suchthat f c

c c

C

C

 



  

   

 
 

  

 

2

2

2

2

'

:[ 3,3] ( ) 4

. ( ) 4 '( ) 2

[ 3,3] ( 3,3)

( 3) ( 3) 4 9 4 13

(3) 3 4 9 4 13

( 3) (3)

Verify Rolle s theorem for the function

f Rbedefined by f x x

Sol Given f x x f x x

f is continuous on and derivableon

also f

f

f f

f satisfies al

   

   

  

      

    

  



88.

2

'

( 3,3) '( ) 0

2 0 0 ( 3,3)

'

'

:[ 1,1] ( ) log( 2) log3

. ( ) l

l theconditions of Rolle s theorem

thereexistsC suchthat f C

c c

Hence Rolle s theoremverified

Verify Rolle s theorem for the function

f Rbedefined by f x x

Sol Given f x

   

     

    



91.

2

2

2

2

2

og( 2) log3

'( ) log( 2) log3

1
'( ) ( 2)

2

2
'( )

2

[ 1,1] ( 1,1)

( 1) (1) 0

'

( 1,1)

x

d
f x x

dx

d
f x x

x dx

x
f x

x

f is continuous on and derivableon

f f

f satisfies all theconditions of Rolle s theorem
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Hence Rolle s theoremverified
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Hence Lagrange s theoremverified
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