Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Flrst Semester B.E./B.Tech. Degree Examination, Feb./Mar. 2022

;z)\ // Calculus and Differential Equations

Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
With usual notation prove. that tan ¢ = r?. (06 Marks)
r
Find the angle between the curves r = alogf and r= — (07 Marks)
og
Find the radius of curvature for the cardioid, r= a (1 + cosb). (07 Marks)
OR
( )3/2
With usual notation prove that p = ~—=1>—, (06 Marks)
Y2 Y
Show that r = 4sec® 0/2 and r=9 cosec® 0/2 the pair of curves cut orthogonally. (07 Marks)
Find the pedal equation of the curve r"=a" cosnf. (07 Marks)
Module-2
Expand +/1+sin2x by Maclaurin’s series up to the term containing x*. (06 Marks)
Ifu=f i l — |, prove that x@+y@+z@—0 (07 Marks)
y z'x 124 oy, 0z
If u=x+3y% 7, ve=dx’yz, w =22 —xy find 2829 5, 1,0). (07 Marks)
o(x,y,2)
OR
1/x
lim [a*+b*+¢” ,
Evaluate X o> 0(—3——) . (06 Marks)
ax+b v 0z oz
Ifz=¢e"™" fax —by) prove that b—+a—=2abz. (07 Marks)
ox Oy
Find the extreme values of f(x,y)=x’+y’ —3x—12y+20. (07 Marks)
Module-3
Solve 4 ¥ _ VX " (06 Marks)
dx x
x2 ¥ .
Find the orthogonal trajectories of the family of curves —-+ Y =1, where A is a
a G 2
parameter. ' (07 Marks)
Solve x(y’)2 =(2x+3y)y'+6y=0. (07 Marks)

1of2



10

21MATI11
OR
Solve (x* + y* + x)dx + xydy = 0. (06 Marks)
If the temperature of the air is 30°C and a metal ball cools from 100°C to 70°C in
15 minutes, find how long will it take for the metal ball to reach a temperature of 40°C.

(07 Marks)
Find the general solutions of xp> +xp—yp+1—-y=0. (07 Marks)
Module-4
Solve (4D* —8D* —~7D* +11D +6) y =0 (06 Marks)
Solve (D’ +D*-4D—-4)y=3e™*. (07 Marks)
2
Solve g—}; +y=secx tanx using the method of variation of parameters. (07 Marks)
X
OR
Solve (D* +4)y =x>. (06 Marks)
d’y :
Solve o 4y =cosh(2x-1). - (07 Marks)
X
Solve (x’D? +xD +9)y =3x". (07 Marks)
Module-5
Find the rank of the matrix.
0 148y -1
1 0%=a] 1
(06 Marks)
31 0 2
11 -2 0
Solve by Gauss elimination method
2x +y+d4z=12
4x+1ly—-z=33
8x — 3y + 2z =20. (07 Marks)
Solve the system of equation by Gauss-Seidel method
20x+y—-2z=17
3x+20y—z=-18 :
2x — 3y+ 20z = 25. : (07 Marks)
OR
Find the values of A and p such that the system of equations:
X+y+Z=6
x+2y+3z=10
x+2y+Az=p, may have
i) unique solution  ii) infinite solution  iii) no solution. (06 Marks)
Solve by the method of Gauss-Jordan method:
2x +5y+7z=52
2x+y-z=0
x+y+z=09. (07 Marks)
Find the largest eigen value and the corresponding eigen vector of the matrix
2 -1 0
A=|-1 2 =1} by using the power method by taking initial vector as [1, 1, 17
0 -1 2
(07 Marks)
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