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Engineering Mathematics - 11
(Old) (1140)

P. Pages : 4

Time : Three Hours Max. Marks : 100

Instructions to Candidates :

1.
2.

~No obhWw

b)

f)

Do not write anything on question paper except Seat No.

Answer sheet should be written with blue ink only. Graph or diagram
should be drawn with the same pen being used for writing paper or black
HB pencil.

Students should note, no supplement will be provided.

All questions are compulsory.

Figures to the right indicates full marks.

Non-programmable electronic calculator is allowed.

Neat diagram must be drawn wherever necessary.

Attempt any four. 20
o 0\ 9
If u:log(x3+y3+z3—3xyz) prove that (a—+—+—j Uu=—————

2

If u=f(r) where r =x2+y2+22, prove that

Uy +Uyy +Uzz = f'(r)+ %f’(r).

3 3

If u :tan‘l(%] find the value of xzuxx +2Xxy quer2 Uyy

If x=elYcosecy, y=ecotv & z=e"2Y(v) find the value of XZy+YZy .

If x2 =au+bv, y2 =au-bv & ¢ =f(x,y) then prove that

X@er@ = 2[u@+v@}
OX oy ou oV

A thermodynamics relation is given by f(p,v,t)=0 Evaluate

L&),
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Attempt any four. 20
Verify JJ =1 for x=uv, y=ﬂ.

u-v
If up =f(Xq), up =f(Xq,X2), Uz =f(Xq,X2,X3),———Up = (X1, X2,———Xp) then
show that 2w U2 ==5Un) Uy dup U3 % hence if

O0(X1, Xo0,———Xpn) OX1 OXp OX3 X
X=CO0Ssu, y=sinu cosv, z=sinu sinv cosw, find M
o(u,v,w)

Test for functional dependence of u=e*siny, v=x+logsiny),If so
find the relation between them.

The resistance R of a circuit was found by using ohm's Law I=E If

there is an error of 0.1 ampere in reading of current | & 0.5 volts in
volt E, find the corresponding possible percentage error in R, when
=15 ampere & E=100 volts.

Find the approximate value of [(0.98)2 +(1.94)2 +(2.01)2 2 by using
partial differentiation.

A space probe in the shape of ellipsoid 4x2+y2+4z2 =16 enters in
the earth's atmosphere & it surface begins to heat. After one hour
the temp at point (x, y, z) on the surface of probe is

T(x,y,z):8x2 +4yz -16z +600. Find hottest point on the probe's
surface by using Lagrange's method.

Trace any one of the following curve, with justification. 6
) a?y? = x2(a? - x2) i) r=a(l-sino).

Attempt any two. 14
p) Prove thatin —n<x<n

2a . Z (-)"
coshax = ==sinhar| — + > -1 cosnx
2 2 .2
T 22° p1\n“+a



e’, -1<x<0
q) Find Fourier expansion of the function f(x):{ X

e X 0<x<1

r In 0 <x <= prove that
2 2 2
x2=E r_4 sinlx +| ——— |sin2x + r_4 sinzx + ———
1 13 2 3 33
4. A) Attempt any two. 14

a Evaluate
) xdxdy

oO— 8

Te_xz (1+ y2)
0

202 12,2 2.2
b) Evaluate H\/ a2b2 b2X2 a2y2 dxdy over the area of ellipse
R | @’h” +bx* +a%y
2 2
X—2+y—2:1.
a~ b

c) Evaluate m'xyz(x2 +y2 +22)dxdydz over the first octant of a

Y,
sphere X2 +y2 +2z%2 =a>
B) Attempt any one. 6
p) Find the total area of curve r=a(l+cos0).
q) Find the volume bounded by the paraboloid x2+y2 =az and

cylinder x2 +y2 =a’.

5. Attempt any four. 20

a) |If r is the position vector of a moving particle of mass 'm' w.r.t.

origin 'O' & F is the external force on the particle, then show that

the moment of F about 0 is given by M:dd—T, where H=rxmV,

where V is velocity vector.

b) Find the directional derivative of ¢=e2* Y2 at(1,1,1) in the direction

t

of the tangent to the curve x=e"sint, y:etcost, z=e! at t=0.
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) Find the constant a, b & c if E=(axyez)i—(bxzez)j+(cx2yez)k is
irrotational, hence find the corresponding scalar potential, using
values of a, b & c.

d) If a particle describe a curve r = a cosec6 with constant angular
velocity w, find the radial & transverse component of velocity &
acceleration.

e) Find the angle of intersection between two surfaces
xlogz+1—y2 =0& x2y+z:2 at point (1,1,1).

f)  Show that the vector field F=f(r)r is always irrotional, and
determine f(r) such that the field is solenoidal.
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