ng blank pages.

pulsorily draw diagonal cross lines on the remaini
» appeal to evaluator and /or equations written eg,

Important Note : 1. On completing your answers, com

50, will be treated as malpractice.

42+8

2. Any revealing of identification

USN 21IMAT11
First Semester B.E. Degree Exam;natlon, Jan./Feb. 2023
Calculus and leferenfial Equation
Time: 3 hrs. “Max. Marks: 100
Note: Answer any FIVE full questtons, chdosmg ONE full question, from each module.

1(dr)’ e
1 Derive with usual notations = —(—@) . ¢ (06 Marks)
Prove that the curves ™. = é” cosnf and r" = 3" smne mtersect orthogonally. (07 Marks)
Find the radius of cur%t%re of the curve x* + y* =2 at (1, 1). (07 Marks)
&

2 Derive an expressfon for radius of curvattlt m, Cartesian form (06 Marks)

Find the angle of intersection between two-Curves r = a sec? (6/2) and r = b cosec? (6/2).
£ (07 Marks)
(07 Marks)

' Module-2 A
3 Expand log (1 + sinx) by Maclaurln s series upto 47 - Wj: (06 Marks)
(07 Marks)
yY) = x3 11— XW}&) for x #0, y # 0. (07 Marks)
4 (06 Marks)
(07 Marks)
,Ifu X+ V+22, v= xymyz +zx and w @«iﬂ y + z, find the value of Jacobian M i
N Can 0(X,y,z)
o (07 Marks)
Module-3
5 Solve ’d—y-i"wr =YX, (06 Marks)
dx x

’:“Ctorles of the family of curves x* + Y + 2Ax + C = 0,
(07 Marks)

Find the orthogonal tr.
A - parameter.

Solve x*p* + 3x P+ 2y =0 where P = g}_/ (07 Marks)
P A dx

1 of2
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OR
a. Solve y(y + x)dx + (x +2y—1) dy=0. oy, (06 Marks)
b. A body originally at 80°C cools down to 60°C in 20 min, the-temperature of the air being
40°C. What will be the temperature of the body after 4Qj&n¥ﬁn om the original? (07 Marks)
c. Solve (y—px) (p — 1) = p by reducing to Clairaut’s form % ¥ (07 Marks)

Module-4 e %s _
o (06 Marks)

a. Solve (D’ - 4D2+4D)y 0. ;
o A (07 Marks)

b. Solve (D - 2)%y = 8(e™ + 3).

2
c. Solve x’ 9—}2’ ¥ —3y=x". (07 Marks)
dx dx
a. Solve (D° — 6D + 11D - 6)y = B e Y (06 Marks)
b. Apply the method of Vargthniéf parameters to solve- ; (07 Marks)
dx*
(07 Marks)
ot
% Module-s
5 g " 1
;,;a Wi, 1;} l f 2 4
a. Find the rank of the matrix A = w% . (06 Marks)
¢ 3 0 -7 §
b. Apply Gauss-Jordan meth6d to solve the system@f%ne%r equations;.
xhy+zE=9 W 4 >
x—2y+3z=8 %@% hay '
2X - y zZ= 3 ] ”ﬁx w (07 Marks)

c. Use Gauss-Se1dg,,1F method to solve the system of linear equamons 1terat1ve1y (3 iterations).
20x+y—2zF" :
3x+20y-z= =18

2x -3y +20z=25 (07 Marks)
Al wgzz@»
a. Test the followmg system fgﬁ con31stency and_ solve if the system is consistent:
x+2y+3z—1 ‘1 A
REX+3y+82=2 Wy
M,x+y+z-3 i & (06 Marks)
b. Use Gauss ehmlﬁﬁt%n method to @%e the system of equations
X +4y—z=65ax +y-6z=-12; 3x-y-z=4. (07 Marks)
c. Detenmne%e argest Eigen valu&and the corresponding Eigen vector of the matrix
2 -1 0 « 7
A=|-1 2 -1} ==
Choose initial e}@%%fector asl 0 0]'. Carryout 5 iterations. (07 Marks)

S ey s
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