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UNIT -1 CO | PO | Marks
1 | a) | If ¢be the angle between the radius vector and the tangent at any point | 1 |1 6
on the curve r = f (@), then prove that tan¢ = rg—;.
b) | Find the pedal equation of the curve 2 =1-cosd. 11
N 7
C) | If p,and p,are the radii of curvature at the extremities of any chordof | * | 1 7
the cardioid r =a(1+cos@)which passes through the pole, then show
2
that p?+ p? = 169a .
OR
2 | &) | Find the pedal equation of the curve r = aet* where « isa| 1 | 1 6
parameter.
b) | Prove that the curves r™ = a™ cosnf and r™ = b™sinnf intersect | 1 | 1 7
orthogonally.
c) | Find the radius of curvature at any point on the astroid| 1 | 1 7
X2/3+ y2/3 — a2/3.
UNIT -2
3 |a | Ifu= F(X—y,y—z, z—x), then prove that a—u+a—u+a—u:0. 111
ox oy oz 6
b) | If u=log, (x°+y*+2°~3xyz), then prove that 1|1
7
. ou ou ou 3
(1) —+—+—= ,
oX oy 07 X+y+z
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(i) —+t—+t— | U=
ox oy oz (x+y+2)




c) | Apply Taylor’s theorem to expand f(x, y)=tan‘1(%j in powers of
(x—1) and (y—1) up to 2" degree term.
OR
o'u 1lou 1 o
a) | If u=e* cos(alog(r)), then show that — +=—+—=—=0
) (alog(r) o ror r?o6

b) | If x=e"cosv and y=e"sinv, then prove that JJ'=1.

c) | A rectangular box open at the top is to have a volume of 32 cubic units.
Find the dimensions of the box requiring least material for its
construction.

UNIT -3
dy
a) | Solve: xy(1+xy?)-==1.
y(L+®)
b) | Find the orthogonal trajectory of the family of conics
2 2
X—2+ 2y =1, where A4 is the parameter.
a- b°+24
©) | Solve: (X* +y* +x)dx+(xy)dy=0.
OR

a) | Solve: y(2xy + e*)dx — e*dy = 0.

b) | Solve: (4xy + 3y? — x)dx + x(x + 2)dy = 0.

c) | Find the orthogonal trajectories of the family r™ cos(n@) = a™.

UNIT -4
a) | Solve: (D +2)y=x’+5%,
d’y _dy _
Solve: +2—2+y=e*-Cos2x.
b) axt Cax Y
d’y 2 d%y dy
Solve: (x—1)° 2(x—1 —4(x-1)==+4y=4log(x-1).
0 (x=1)" 52r+2(x-1)" TX-4(x-1) L+ 4y = 4l0g (x-1)
OR
2
a) | Solve ¢ >;+4ﬂ—12y=e“—3$in2x.
d x dx
d’y dy .
b) | Solve x> —= + x—+y =sin(logx).
) axe ax Y (logx)
¢) | Apply the method of variation of parameters to solve the differential

2
d y+2dy

equation —=+2—=+y=e *logx.
X dx




UNIT -5

9 |a) | Forwhatvaluesof Aand x do the system of equations
X+y+z2=6, Xx+2y+3z2=10 and Xx+2y+Az= u have
i) No solution ii) Unique solution iii) Infinitely many solutions.

b) | Apply Gauss Seidel method to solve the system of equations
5x—y+2z=12, x+4y+2z=15and x+2y+5z=20taking (1,0,3)as
an initial approximation. Perform 3 iterations.

c) | Find the eigenvalues and corresponding eigenvectors of the matrix

-2 2 -3
A= 2 1 -6].
-1 -2 0
OR
10 | a) | Solve the system by Gauss elimination method x+y+z=4,
2x+y—z=1and x—y+2z=2.

b) | Find the traffic flow in the network of one-way streets with the

directions shown below.
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c) | Apply Rayleigh Power method to find the dominant eigenvalue and the
8 6 2
corresponding eigenvector of the matrix A=| -6 7 —4| by taking
2 -4 3

[1 0 0]" as the initial approximation. Perform four iterations.
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