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F. E. Examination - 2007

ENGINEERING MATHEMATICS - 11
(2003 Course)

Time : 3 Hours] ' [Max. Marks : 100

Instructions : ki~ DEC 2007

(1) In section I, attempt Q. No. 1 or 2, Q. No. 3 or 4, Q. No. 5
or 6. In section II, attempt Q.7 or 8, Q. No. 9 or 10,
Q. No. 11 or 12

(2) Answers to the two sections should be written in separate
answer books.

(3) Figures to the right indicate full marks.
(4) Neat diagrams must be drawn wherever necessary.

(5) Use of non-programmable electronic pocket calculator is
allowed.

(6) Assume suitable data, if necessary.

SECTION - 1

Q.1) (A) Solve any three : [12]
d
¢)) —Z+xtan(y—x)=1
dx
log (x2 + y2) + —-2XZ 2 dv = 0
@ K2+ y2 2 ryr W=

(@) O+ 2y)dx + (xy’+2y' - 4x)dy =0
dx
4y (1 + siny) d—y = 2y cosy — X (secy + tany)

dy 3x-4y - 2
Gl T T ex-8v -5
dx 6x - 8y - 5
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Form the differential equation whose general solution is
y = e* (Acosx + Bsinx), where A and B are arbitrary constants. [05]

OR
Solve any three : [12]
(1) Ky - 2xy») dx = (x* - 3x%) dy

2) (* + 2xy) dx + (2x2 + 3xy) dy. =
V2

dy )
G x Tl =xes Y

(4) (xsec’y — x%cosy) dy = (tany — 3x%) dx

(5) (xtan (—X) -y sec? (ZD dx + xsec? (Z) dy =0
X X X

Form the differential equation whose general solution is
y = e (ax? + bx + c), where a, b, ¢ are arbitrary constants. [05]

Q.3) Solve any three :

(@

(b)

©)

[3261]-106

When a thermometer is placed in a hot liquid bath at temperature
T, the temperature g indicated by the thermometer rises at the
rate of T - @. For a bath at 95°C, the temperature reads 15°C
att = 0 and 35°C at t = 10 sec., what will be its temperature
at t = 20 sec. ? 05}

Find the current in the circuit having resistance R and condenser
of capacity C in series with emf Esinot. [05}

A body of mass m falls from rest under gravity in a fluid whose
resistance to motion at any instant is mk times its velocxty, where
k is a constant. Find the terminal velocity of the body and also
the time taken to acquire one-half of its limiting speed. [06]

2 Contd.
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(d) The inner and outer surfaces of a _spherical shell are maintained
at T, and T, temperatures respectively. If the inner and outer
radii of the shell are r, and r, respectively and thermal conductivity
of the shell is k, find the amount of heat lost from the shell

per unit time. Find also the temperature distribution through the
shell.

OR

Solve any three :

(a) A pipe 10 cms. in diameter contains steam at 100°C. It is covered
with asbestos, 5 cms. thick, for which k = 0.0006 and the outside
surface is at 30°C. Find the amount of heat lost per hour
from a meter long pipe.

(b) A resistor of 20 ohms is connected in series with a capacitor
of 0.01 farads and an e.m.f. Evolts given by 40e™ + 20e™.

If q = 0 at t = 0, find the maximum charge on the capacitor. [05]

{c) The resistance to movement of a ship through water is of the form
a? + b*v?, where v is instantaneous velocity and a, b are constants.
Prove that the time in which the speed falls to one half of its original

o W -1_ abu . .
value u is given by abg tan 722 + bu? where W is the weight

of the ship.
(d) A particle of mass m is attached to one end of a light elastic

string of natural length a and modulus —n}lzg* The other end of

the string is fixed to a point O and the particle is allowed to
fall from rest at O. Obtain velocity of the particle and show that

the highest magnitude of velocity is .jag(2+k).
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Find the equation of jthe sphere which touches the sphere
X2+ y'+ 22— x + 3y + 2z — 3 = 0 at the point (1, 1, 1)
and passes through the point (0, 0, 3). [06]

Find the equation of the cone whose vertex is (1, 2, 3) and guiding
curve is the circle x> + y¥2 + 22 = 4, x + y + z =1. [05]

Find the equation of the right circular cylinder whose axis is
x = 2y = -z and radius is 4. [05]

OR
Determine the centre and radius of the circle
XX+ yr+22+2x -2y -4z - 19 =0 ;
x+2y+2z2+7=0.

Also find the orthogonal projection of the area of the circle in
xo0y plane. [06]

Obtain the equation of ‘the right circular cone which passes
through (2, 1, 3) with vertex (1, 1, 2) and axes parallel to

x -2 y-1 z+2

= = : 05]
2 -4 3 1051
Find the equation of the cylinder whose generators are parallel
to the line il = % = g and whose guiding curve is
xXX+y2=9 z=1 [05]
4 Contd.
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Q.7) (A) Expand f(x) = xsinx in the interval 0< x < 2x%. [08]

(B) Find reduction formula for

T

=] se'c“xdx, hence find 1. [05]
0
i S 1
x =
(C) Prove that 0 (a+ bx)™® a0pm Bmn) [04]
OR
Q.8) (A) Obtain the constant term and the coefficients of the first cosine

and sine terms in the expansion of y from the table : [08]
X 0 1 2 3 4 . 5
y 9 18 24 28 26 20

4 sin(2n - Dx

® Ifl = | - dx, then prove that
0 sin x
nd, , — 1) =sin %TE, hence find I, [05]
! 4
(C) Evaluate J(xlogx)" dx. [04]
0 .
0 e-ax _e-bX
Q.9) (A) Show that | Y dx = log(b/a) [05]
0 .
(B) Prove that erf(-x) + erf(x) = 2. : [04]

[3261]-106 5 . P.T.O.




[image: image6.png](C) Trace the following curves : (Any Two)

() x6¢ +y) = ae —y),  a>0

(2) r = asin20

CICARRE SRt

OR

Q.10) (A) Find the length of the loop of the curve

x = 12, y =t(l-¢/3)

d
(B) Find ™ ferf (ax")]
(C) Trace the following curves : (Any Two)
1) yYQa-x=x

2) r=a(l - cosd)

3) x=a(® +sinB), y =a ({1 + cosb)

. o ® e-y
Q.11) (A) Evaluate ] | —— dxdy,
0 x Y

(B) Find the Centre of Gravity of the area bounded by y* = x and

x +y =2

(C) Find the "area outside circle x? + y? = a2 and inside cardiode

r=a (1 + cosB).

OR
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[05]

[05]

[06]
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Xy .
Q.12) (A) Evaluate {zj 2 1 2 dxdy, where R is annulus between
y
x2+ y? =4 and X2 + y? = 9. [05]

(B) Find the volume common to the cylinders
xt + y? = al X2+ 22 = al [05]

(C) Find the moment of inertia of one loop of Leminscate
2 = a? ¢0s26 about the initial line 9 = 0. [06]
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[3161]-106 « 8 JuN 2007
F. E. Examination - 2007

ENGINEERING MATHEMATICS - I |
(2003 Course) ’
Time : 3 Hours] [Max. Marks : 100
Instructions :
(1) All questions are compulsory.
(2) Black figures to the right indicate full marks

(3) Answers to the two sections should be written in separate
answer books.

(4) Neat diagrams must be drawn wherever necessary.
(5) Assume suitable data, if necessary.

SECTION -1

Q.1) (A) Solve any threé ‘ R [12]

M)yl dx = el + )y
K it
2)+ x%e - 2mxy2)dx= + 2mx%y dy =0

dy
+ 2y 2 + =
3 x?) dx Xy 1

dy . x+2y~3

@) dx  2x+y-3

(5) cosy — x sinyid—y = sec’x
‘y ) 4

[3161]-106 1 P.T.O.




[image: image9.png](B) Form a differential equation of which general solution is,
TS An log cos(x — a) + b, where a and b are arbitrary constants. [05]
' OR
/
Q.2) (A) Solve any three : ) [12]

N F-2%y)dx+ x-2xy)dy =0

d
(2) tan ygfz + tan x = cosy cos’X

. dy .
+ — =
(3) x cosx cosy + siny dx 0

@ 2y + 6xy?) dx‘ + (3x + 8x%y) dy = 0

(B) ety (x%+y) = ey (l+g—i)

(B) Form a differential equation of which general solution is,

y = 4(x — A)*, where A is arbitrary constant. [05]

Q.3) Solve any three :

(@

(®)

(©)

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 40 min. from the origin ? . [05]
A voltage Ee™ is applied at t = 0 to a circuit containing inductance
L and resistance R. Show that the current at any time t is
_Rt
E e—at —e L
05
R—al [05]
A particle is moving in a straight line with an acceleration
a4
k x+x—3 directed towards origin. If it starts from rest at a
distance ‘a’ from the origin, prove that it will arrive at origin
T
at the end of Tk [06]

[3161]-106 2 Contd.
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A particle executes SHM. when it is 2 cm from midpath, its
velocity is 10 cm/sec and when it is 6 cm from the centre of its
path, its velocity is 2 cm/sec. Find the period and its greatest
acceleration. [06]

OR

Q.4) Solve any three :

@

(®)

(©)

(d)
Q5 A4

[3161]-106

A long hollow pipe has an inner diameter of 10 cm. and outer
diameter of 20 cm. The inner surface is kept at 200°C and the
outer surface at 50°C. The thermal conductivity is 0.12. How
much heat is lost per minyfe from a portion of the pipe 20 meters
long ? Find the temperature at a distance x = 7.5 ¢cm from the
centre of the pipe. ‘ [06]

A circuit consists of resistance R ohms and condenser of ‘C’

‘Farads connected to a constant emf. If % is the voltage of the

condenser at time t after closing the circuit, show that the voltge
—t
at time t is, E [l—e /CR) [05]

The distance x descended by a person falling by means of
' 2

. . (dx\? j—e K2
parachute satisfies the differential equation e k?

where k and g are constants, and x = 0 when t = 0. Show

hi —ﬁl h(&) 06
tatx—g og cosh| v [06]

Find the orthogonal trajectories of the family of y? = 4ax.  [05]

A sphere of constant radius r passes through the origin and meets
the co-ordinate axis in A, B, C. Show that the locus of
centroid of the triangle ABC is a sphere 9(x? + y? + 2%) = 412 [06]

3 P.T.O.




[image: image11.png](B) Find the equation of right circular cylinder of raidus 2 whose

x-1 y-2 z-3

axis is the line, > I = 7 : [05]

(C) Find the equation of right circular cone whose vertex is at the
origin, whose axis is the line ? = % = gand which has a
semi-vertical angle of 30°. - L [05]

) OR
Q.6) (A) Find the equation of the spheré through the cirlce x2 + y? + 22 =4,

© z = 0, meeting the plane x + 2y + 2z = 0 'in a circle of
radius 3. ' [06]

(B) Find the cylindet with generator parallel to ? = 21/- = %and with

guiding curve x> +2y’+6xy~2z+8 = 0, x—2y+3 = 0. [05]

(C) Find the equation of the conewhose vertex is at the point
(1, 1, 3) and which passes through the ellipse 4x*> + 22 = 1,
y = 4. [05]

SECTION - II

Q.7) (A) Find a Fourier Series for :

flx) = x> in (-®, ®) and hence deduce that

RO E S
W F-mtp I

2) ot - 08
@ prtaptEt o < [08]
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vm+n

P.rove that B (m, n) = — [05]
n/4
If1 = jsinz“ x dx, prove that
0
| 1 1

+OR

Find the first two harmonic of the Fourier Series for y from
the data : [08]

X 0° ]30°{ 60° | 90° {120°(150°|180°(210°[240°|270°|300°|330°
- -

y 1234]3.01]3.69|4.15(3.69/2.20(0.83|0.51 [0.88(1.09 | 1.19| 1.64

Evaluate

b \

Jx sin’x cos*xdx v [04]
0

Evaluate , - ‘ - [05]

2
™ e

.t,).‘/l—lsinze
2

Show that

n/2 .2
log(1+asin” x)
_(])‘ sin? x dx =1 («/1+a—1) . [05]

5 P.T.O.
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Q.11) (A)
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Show that - erf (ax) = o e
ow tha ix erf (ax N €
t
and hence to find [erf (ax) dx [04]
0
Trace the following curves : (Any Two) ) [08]
M x+y=+a

(2) x = a(t — sint), y = a(l + cost)

() (1 + sinf) = 2a

OR _
Show that the whole length of the loop of fhe curve
9y? = (x + 7) (x + 4 is 44/3. [05]
Show tﬁat
b
_[e"‘z dx = iz—“— [erf (b) — erf ()] [04]
’i‘race the following curves : (Any Two) [08]

(1) r = acos30
2 x* +y = 3axy

t3

3) x=thy=t- —
€) y 3

Evaluate ”(xz +y2) dx dy over the area of triangle whose
R .

vertices are (0, 1) (1, 1) and (1, 2). [05]

6 Contd.




[image: image14.png](B) Find the M.V. and RM.S. value of ordinates of cycloid
X = a (0 + sinB), y = a(l — cos®) over the range
06=-mmtoB=m"

X2y 2
(C) Evaluate j_” 1- 22 p2 2 dx dy dz throughout the volume
. v g

of ellipsoid

2 2 2

%— + y_2 + 52— L.
a b c

Q.12) (A) Evaluate
2_.2

j‘ i _){ylog(x+a)
2
o 0 (x—a)

(B) Find area inside the circle r = a sin8
and out-side the cardiod r = a (1 — cos@)

(C) Find the moment of inertia of a sphere about a diameter:

[3161]-106/7
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[3061]-106
F. E. Examination - 2006

ENGINEERING MATHEMATICS - 11
© (2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions :

(1)

2)

3)
(4)
)

(6)

Answers to the two sections should be written in separate
answer books.

In section I, attempt Q. No. I or Q. No. 2, Q. No. 3 or Q.
No. 4, Q. No. 5 or Q. No. 6.

In section II, attempt Q. No. 7, or Q. No. 8, Q. No. 9, or
Q. No. 10, Q. No. 11 or Q. No. 12.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of non-programmable electronic pocket calculator is
allowed.

Assume suitable data, if necessary.

Q1 (A

[3061]-106

Solve

(1

)

3)
4)

SECTION - 1

any three of the following : [12]

(xtan b ysec2 X] dx + x sec? Y dy = 0
X X X

dy ycosx + sin‘yﬁwL y
dx T sinx + xcosy + X =0

il

—= — y tan x = y*sec x
(20x% + 8xy + 4y? + 3yY)y dx + 4 (x> + xy + y? + y*) x dy =0

| G .- PT.0.
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Q2 (A)

(B)

Form the differential equation whose general solution is
y = e*[A cos x + B sin x], where A and B are arbitrary constants. [05]

OR
Solve any three of the following : 2y
1) &y +5xy+2)ydx + (xy +4xy +2)x dy =0
(2) (Gxy + 8y’) dx + (2x* + 24xy¥) dy = 0

dy

— 4+ x(xX+ Dy =x2 b
dx

3) x¥*x*-1
dy x+y +1
@& — ==
dx 2x + 2y + 1
Form the differential ‘equation whose general solution is
xy = ae* + be™ + x?

where a and b are arbitrary constants: [05]

Q.3) Solve any three :

(a)

(b)

(c)

[3061]-106

A body at temperature 100°C is placed in a room where
temperature is 20°C and cools to 60°C in 5 minutes. Find its
temperature after a further interval of 3 minutes. [05]

A constant em.f. E volts is applied to a circuit containing a
constant resistance R ohms in series and a constant inductance
L henries. If the initial current is zero, show that the current builds

Llog2

upto half its theoretical maximum in seconds. |05}
A particle of unit mass is projected vertically upward with
velocity u. Assuming that the air resistance is k times the
instantaneous velocity of the particle, show that the particle will
return to point of projection with velocity V given by

g ¢ + ku
V= 10g[0 . k\;} {06]
2 Contd.
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(d) A long hollow pipe has an inner diameter of 10 cm and outer
diameter of 20 cm. The inner surface is kept at 200°C and the
outer surface at 50°C. The thermal conducitivity is 0.12. How
much heat is lost per minute from a portion of the pipe 20 meters
long ? Find the temperature at a distance x = 7.5 cm.

OR

Solve any three :

(a) The teperature of the air is 30°C and the substance cools from
100°C to 70°C in 15 minutes. Find when the temperature will
be 40°C ?

(b) An electrical circuit contains an inductance of 5 henries and a
resistance of 12 ohms in series with an e.m.f. 120sin20t volts.
Find the current at t = 0.01, if it is zero when t = 0.

(¢) A particle is moving in a straight line with an accleration

4
a
k {X + ‘(3} directed towards origin. If it starts from rest at a

distance a from the origin, prove that it will arrive at origin

at the end of time %\E'

(d) An elastic spring of natural length / is fixed at a point A. To
the lower end is attached a particle of mass m so that the spring
stretches to a length 2/. If the particle is dropped from A, show
that it descends a distance /(2+./3) before coming to rest.

(A) Show that the circles
22+ i+ )+ 8k~ 13y +17z2-17=0=2x+y—-3z+1=0,
XX+ y+ 2 +3x -4y +3z=0=x-y+2z-4
lie on the same sphere. Find its equation.

(B) Find the equation of the cone whose vertex is (1, 1, 1) and base
the circle x* + y* = 4, z = 2.

(C) Find the equation of the right circular cylinder whose guiding
curve is X2+ y? + 22 =9 x—y+z=3

OR





[image: image18.png]Q.6) (A) Find the equation of the cylinder whose generators are parallel

to the line
T ? = —yi = g, and guiding curve is x*> + 2y? =1, z = 3, [05]

(B) Find the equation of the right circular cone which passes through
the point (1, 1, 2), has its axis the line 6x = — 3y = 4z and

vertex at origin. o 105]

e carae IEEIEPN P iy B : P T SRV TIP3 | i
(C) Find the equation of the sphere which touches the co-ordinate
axes, whose centre is in the positive octant and has radius 4.  [06]

st QECTION - II ;.s: Frivola ndo (d)

Q.7) (A) Determine the Fourier coefficients of the function i
I I, 1 <x <0 e e B ()
fix) = Period is 2.
- COSTCX, 0<x<1 /é
* P - ] v , i #1
. Find also the value of the series at x = 1. [08]
Wi COTBIRIL .
fo 6 o8 wnnd e b sl s
.4 2 Aves
(B) Evaluate J.Sln TX €OS “211',X dXL o ( [04] -
4 IS LREERSERE0L SN S E
S (SRR
code Aomet Yo ng
% (C) Show that jxn =207 4 o [05]
: 0 (l+ X)m+n

vode (A (243

o OR ; X : TR, Rt
Q.8) (A) Find the Foﬁrief ’éerieé upto thevsecon/d“har‘m\orvlic'to £e;p;resent
the function given below : - j ‘ ! [08]
C  x : 0 30 60 9% 120 150 180
. fx) : 234 3.01 3.69 415  3.69 220 0383
£ X ;2100 240 270 300 330 S

fix) : 051 088 1.09 1.19 1.64

[3061]-106 : 4 Contd.





[image: image19.png]a

/
B) 1f 1 = [sin™xdX prove that
0

~

| 1 1
I = T on L, - —nznﬂ [05]
I
J- xdx ’
(C) Evaluate i . [04]
o Joe (1) |
X

Q.9) (A) Trace the following curves : (Any Twe) . [08]
' 1 ¥y &x-a=x(a-x

2) r=a (1 + sinB)

(3) x¥P + y¥B = ¥

(B) Find the length of the upper arc of one loop of the curve
r* = a’cos20 [05]

2 7.
(©) If a(x) = \/; !e‘/ dt, show that
erf(x) = a(xy2) ' [04]
OR
Q.10) (A) Trace the following curves : (Any Two) [08]
1 y¥=x-1Dx-2)x-23)
() x* +y = 3axy
(3) r = asin 30

oo

1
(B) Evaluate _[Xﬁ log (1 + ax®) dx. [05]
0
[3061]-106 . 5 P.T.O.
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Q.11) (A)

®

©

Q.12) (A)

B)
©

2.2
2ae ™

Prove that % (erf (ax)) = T [04]

d ]
Hence show that i erf (ax") = W x" e

1 V1-x?

Evaluate _(’). Z)( (1 4 ey) 1-x%-y?

[06]

Find the position of the centroid of the arc of the cardioide

r=a (1 + cos®) lying above the initial line [05]

Find the area of the curve a’x* = y*(2a - y) 105]
OR

Find the volume bounded by the cylinder x> + y*> = 4 and the

planes y + z = 4 and z = 0. [05]
(2 7)

Find the mean value of e over x> + y? =1 [05]

Find the Moment of Inertia of the area in the XY plane bounded
by y* = 2x and y = x, about the axis through the origin
perpendicular to the plane of the region. Assume constant
density . [06]

Wit [3061]-106/6
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