[image: image51.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No: 8HC13 





                 
      Date: 14-Mar-2023 (AN)
B.Tech I-Year II- Semester External Examination, March/April-2023 (Supplementary)
DIFFERENTIAL CALCULUS AND NUMERICAL METHODS (CSE, CS, AI&ML, DS, IOT, IT and ECM)
Time:
 3 Hours







                    Max.Marks:70

 
Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.





Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6









Part - A 



Max.Marks:20


[image: image1.wmf]Answer all QUESTIONS.
	
	
	BCLL
	CO(s)
	Marks

	1
	State Law of Natural growth and decay.  
	L1
	CO1
	[2M]

	2
	Solve [image: image3.png](D*
—3D
+4)y=0



 
	L2
	CO2
	[2M]

	3
	Verify Euler’s theorem for the function [image: image5.png]xy + vz + zx.




	L3
	CO3
	[2M]

	4
	Write the formula to find root of an equation using Regular Falsi  Method
	L1
	CO4
	[2M]

	5
	State Gauss Central difference Interpolation formula.
	L1
	CO5
	[2M]

	6
	State Runge-Kutta 4th order formula to solve differential equation.
	L1
	CO6
	[2M]

	7
	State Newton’s law of cooling.
	L1
	CO1
	[2M]

	8
	Find unit vector normal to the surface [image: image7.png]x*+ y*+ 2z =26



 at the point (2,2,3)   
	L2
	CO3
	[2M]

	9
	State Newton’s forward interpolation formula.
	L1
	CO5
	[2M]

	10
	Solve  [image: image9.png](D* +
5D
+6)y




     
	L3
	CO6
	[2M]








           Part – B


   
 Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Solve [image: image11.png](1+y3)dy+ (x—tan"ty) dy




.,  
	L4
	CO1
	[5M]

	
	b)
	The temperature of the surrounding air in  [image: image13.png]20°¢c



  . The temperature of a hot body reduces from [image: image15.png]100°¢



  to [image: image17.png]70°¢c



  in 1 hr. Find the temperature of the body after 2 hrs.
	L4
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Solve  [image: image19.png](D*—2D +2)y




 [image: image21.png]sinx+ e’




	L3
	CO2
	[5M]

	
	b)
	Solve the differential equation: 

( [image: image23.png]D% +2x°D*+ 2)y =10 (x+3





	L4
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	If 
[image: image24.wmf]11
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[image: image25.wmf](,)
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. Hence  Prove that 
[image: image26.wmf]uand

q

 are functionally dependent. Also find the relation between them.
	L3
	CO3
	[5M]

	
	b)
	Prove that div( [image: image28.png]r*f)=n+3)r"



 ,where  [image: image30.png]re

x*+ y*+ 2



.
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Find by Newton –Raphson method ,the real root of equation  3x = cosx + 1
	L4
	CO4
	[5M]

	
	b)
	Evaluate    [image: image32.png]foVi+x® dx



, taking h = 0.1 using  

  (i) Trapezoidal rule

 (ii)  Simpson’s[image: image34.png]


    rule
	L4
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	The population of a city in ten years census are as follows.

Year

1901

1911

1921

1931

1941

1951

Population in lakhs
43

65

79

91

98

109

Estimate the population for the year 1925.


	L4
	CO5
	[5M]

	
	b)
	By Lagranges interpolation formula, find the value of y = f(x) at x = 11 for the following data.

x

2

5

8

14

Y=f(x)

94.8

87.9

81.3

68.7


	L3
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Solve   [image: image36.png]-~



 = 1-y , y(0) = 0 using Euler’s method. Find y at x = 0.1
	L4
	CO6
	[5M]

	
	b)
	Find y(1.1) using Runge-Kutta method of order four for the initial value problem,   [image: image38.png]-~



  = x2 + y2 , y(1) = 0
	L3
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Solve the following differential equation [image: image40.png]



	L2
	CO1
	[4M]

	
	b)
	Solve [image: image42.png](D?—
5D* +
8D —
4)y





	L3
	CO2
	[3M]

	
	c)
	Show that  [image: image44.png]


 = [image: image46.png]3y*zi T+ 4 x327 j— 3x%y7 k



  is Solenoidal vector
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Evaluate    [image: image48.png][7 sinx dx



, by dividing the range into  10 equal parts using   Simpson’s[image: image50.png]


    rule  
	L3
	CO4
	[4M]

	
	b)
	State Lagranges’s interpolation formula for unevenly spaced points. 
	L1
	CO5
	[3M]

	
	c)
	Write procedure to solve differential equation using  Euler’s method.
	L1
	CO6
	[3M]
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