50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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First Semester B.E. Degree Examination, Jan./Feb. 2023
Calculus and Linear Algebra

Time: 3 hrs. Max. Marks: 100
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Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Find the angle between the curves r = a(l + cos 6) and r = b(1 — cos 0). (06 Marks)
Prove that the pedal equation to the curve ™ = a™ cos m 6 is pa™ = """, (07 Marks)
Shat that the evolute of the parabola y* = 4ax is 27ay” = 4(x — 2a)’. (07 Marks)
OR
Find the pedal equation to the cardioid r=a (1 + cos 0). (06 Marks)
With usual notations prove thattan ¢ =r [?) . (07 Marks)
r
. . ,  a*(a—x) .
Find the radius of curvature of the curve y° = ——=, where the curve meccts X - axis.
X
(07 Marks)
Module-2
2 3 4
Using Maclaurin’s series prove that +1+sin2x=1+x - % - —Xé— + 32—(2 ....... (06 Marks)
Y '
Evaluate ling( tar x) . (07 Marks)
X—> X 5
Ifu=f i, Y s z , Prove that X?P—Jr y@%» z@ = O“. ‘ (07 Marks)
Ytz x ox 0zt
OR
 Expand log (1 + cos x ) by Maclaurin’s series upto term containing x*, (06 Marks)
Find the éxtreme values of the function x* + 3xy? — 15x* — 15y* + 72x. (07 Marks)
=
[fu=x+y+z, v=y+z, uvw =z, find the value Of_o(x,_y,z_)_ . (07 Marks)
(u,v,w)
Module-3
c b a
Evaluate j J. J (x* + y*+7%) dz dy dx. (06 Marks)
-¢ ~b -a .
1 Vx
Evaluate _[ f xy dy dx by changing the order of integration. (07 Marks)
0 x
Prove that (m, n) = w (07 Marks)

["(m+n)
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OR
Find the area of the elllpse =zt % 1 by double integration. (06 Marks)
a’
Find the volume bounded by the cylinder x* + y* = 4 and the planes y + z =4 and z = 0.
(07 Marks)
% |
Show that x | 4/sin® -dO=m. (07 Marks)
i Vsin® ;[ :
-Module-4
Solve [cos x tan y + cos (x + y)]dx + [sin x sec’ y + cos(x + y)]dy. (06 Marks)
Solve 91 -ytanx = w (07 Marks)
dx y
A body originally at 80°C cools down to 60°C in 20 minutes. If the temperature of the air is
40°C, find the temperature of the body after 40 minutes from the original. (07 Marks)
OR .
Solve y(2x —y + 1) dx + x(3x — 4y + 3)dy=0.. (06 Marks)
Show that the family of parabolas y* = 4a(x + a) is self Orthogonal. (07 Marks)
Solve p(p +y) =x(x +y). (07 Marks)
Module-$
2 -1 -3 =i
) 1 2 3 #1 )
Find the rank of 0 a1 by Elementary row transformation. (06 Marks)
0 1w -1
Apply Gauss — Jordan method to solve the system of equations.
2x+ S5y +T7z=152
2x+y-z=0
x+y+z=0. (07 Marks)
Find the largest eigen value and the corresponding eigen vector of the matrix.
6 -2 2]
A=|=2 3 —1|byPowermethod, taking the initial eigen vector as [1, 1, 1]'. Perform
2 =F 3
5 iterations. ; 3 (07 Marks)
' OR
Solve the followmg system of equations by Gauss Elimination method.
2x+y+4z=12
4x + 1ly—-z=133 :
8x — 3y +2z=20. (06 Marks)
Solve the following system of equations by Gauss Seidel method.
10x+y+z=12
X+ 10y+z=12
x+y+10z=12. (07 Marks)
Disgomaliss thbetptiix | - 0
iagonalise the matrix . 7 Mark
‘ ~42 16 S
% %k k%

20f2



