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F. E. (Semester - II) Examination - 2010
ENGINEERING MATHEMATICS - 1II @
(2008 Pattern)
Time : 3 Hours) [l&. Marks : 100
Instructions : Q

(1) In section I, solve Q. No. or *No. 2, O. No. 3 or
Q. No. 4, Q. No. 5, or Q. Ne nd In section - II, solve
Q. No. 7 or Q. No. ®Q Q. No. 9 or Q. No. 10,
Q. No. 11 or Q. No. 12.

(2) Answers to the two sec% should be written in separate
books.

(4) Black figures t® ghe right indicate full marks.
(5) Assume suitan’ata, if necessary.

QCTION -1

Q.1) (A) Form the ﬁifferential equation whose general solution is

Ax? + B 1 (A, B are arbitrary constants). [05]

(B) Solv§ (Any Three) [12]
(X+y)2 (X dy +y) =Xy(1 + d_y)
X

dx d
x+2y-3)dx —3Bx +6y—-1)dy =0

(¢) ylogy dx + (x — logy) dy = 0

d) 2= -V (e +eY)

[3861]-157 1 P.T.O.



Q.2) (A)

(B)

Form the differential equation whose general solution is
y = ¢ (c,cosx + ¢ sinx), where ¢, ¢, are arbitrary constants. [05]

Solve : (Any Three) [12]

—-tan“'x) dy _ 0
dx '

(@) (1+y2)+(x—e

® (e + ax®)dx + (2xe - 3" D)= 0.
(c) (xzy + y4) dx + (2x3 + 4xy3) dy g@
d

.
(d) cosx a—i— + ysinx = Jysecxb
.

Q.3) Attempt any three of the following : \

(2)

(b)

(c)
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surrounding is 20°C. If th er cools down to 60°C in first
20 minutes, what will pe t me required to fall temperature
up to 30°C ? \ [05]
Form the differenti uation for the circuit containing a
resistance ‘R’ and a c®Qdensor of capacity ‘C’ in series with

1q(d }1

The temperature of wat%{ ilgaly is 100°C and that of

emf E sinwt. Fi rrent at any instant t.

(Given i = xgt,t = 0) [06]

For stead t flow through the wall a hollow sphere of inner

and outer radii 1, and r, respectively, the temperature u at a

dista;ce ro(r, <r <r,) from the centre of sphere is given by

du

r 2—= 0,

u, and u, are the temperatures at inner and outer surfaces

N

respectively. Find u in terms of r. [06]
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Q.4)

Q.5)
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(d)

A bullet is fired into sand tank, its retardation is proportional
to square root of its velocity. Show that the bullet will come

. 2+/v o :
to rest in time o where v is initial velocity. [05]

OR

Attempt any three of the following :

(a)
(b)

(c)

(d)

(A)

Find orthogonal trajectories for the family of pa@las y? = 4ax. [05]

A resistance of 100 ohms and an inductance™6f 0.5H are
connected in series with a battery of 20 vol ind the current
in the circuit when initially i = 0 at t = (. [05]

.
A point executing S.H.M. has vwes v, and v, and

acceleration a, and a, in two pos;‘uon pectively. Show that

[06]

distance between two p0s1t101% .
ap —ay |

In a chemical reaction in w@wo substances A and B initially
of amounts a and b r05<ctl ely are concerned. The velocity
odx i .
of transformation Qany time t 1s known to be equal to
)

the product “(a — x)” of the amounts of the two
substances then ining untransformed. Find t in terms of
x if a = 0.79¢ = 0.5 and x = 0.3 when t = 300 seconds. [06]

Obtain F(ﬁb( series for

0<x<1
f(x) = .
n(2 -x), 1<x<2 wih period 2. [07]

(B) 4 s (2n — x dx, then prove that
s X |
. nm

s - n = ; sin 7 and hence evaluate L. [05]

(©)

T2 b
Evaluate : | X" € dx [04]
0
OR
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Q.6) (A)

7.4
B)  Evaluate : [ xsin "x cos™xdx [04]
( ) C
(C) Prove that : t M
fom-l 2\l I \
J X1 - ) ¢x=gﬁ%) (041
0
SECTI%
Q.7) (A) Trace the following gurv (Any Two) | [08]
@ y'(a-x) 3
b)) x+y = 3ax§1a > 0)
(c) r=a cog
(B)  Find leng oxgrc of the curve x” + y”» = a” intercepted
in the po quadrant. [04]
(C)  Show thas :
°°*§— e q 1 | a? + 1
———— dx = =1lo
é X.S€CX 2 8 2 ) [05]
> "
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A turning moments y units of the crank of a steam engine is
given for the series of values of crank angle 0 in degrees :

0 0 30 60 90 120 150 180
y 0 5224 8097 | 7850 | 5499 | 2626 0

Find first four moments in the series of sines &esent
y. [08]

. Q




Q.8) (A) Trace the following curves : (Any Two) [08]

(@) xy*=a (x*- a)

(b) x = acos’t, y = asin’t
() r* = a’o0s26. @

B) Ifax) = \/% (J) e dt, then show that @) = o (x2). [04]

L 2
n
2 -
© If (@) =" S dx then fintlg' (@ and show that 0(a) is
T

X
6a ¢
independent of a. t [05]

Q.9) (A) Find equation of spthvhich has its centre at (2,3, -1)

| ~8 z-4
and touches line iQ= Y ;- z i [05]

(B)  Find equation oNgo)e whose vertex is at (1, 1, 3) and passes
through gui%curve 4x*+ 22 =1,y = 4. [05]

(C) Find equ of right circular cylinder of radius 2, whose axis
passes thro (1, 2, 3) and has direction ratios proportional
to (2, 1, Q). [06]

R

Q.10) (A equation of sphere which passes through the points
0, 0); (0, 1, 0); (0, 0, 1) and having radius as small as

possible. [05]
(B Find equation of right circular cone with vertex at

(1, -1, 1), semivertical angle is 45° and its axis is perpendicular
to the plane 2x + y — 2z + | = 0. [06]
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(©)

Q.11) (A)

(B)
(©)

Q.12) (A)

(B)

©)

Find equation of cylinder whose guiding curve is
ax’ + by? = 2z, Ix + my + nz = p and generators are parallel
to z-axis. [05]

Express the following integral as single integral aggd hence

1y 5 ) 2 2-y 5
evaluate ] | (X ty )dxdy ] (X Ty Wixdy o6
0 0 1 O

Find area of the upper half of the cardionj a (1 + cosg). [05]

O
x dz dx dy [06]

N
OR %

Find mean value of 3he Qon e“(x‘ +Y) over the area
of the circle x* + y? \ [05]

Find the centroid ?e area bounded by the curve

v (2a — x) = $1 ‘s asymtote. [06]
Find the moment O inertia of a Lamina with uniform thickness

bounded by y and y = x + 2 about y-axis. [06]

2
>

Evaluate :

1 1
J
2

y

O — —

1
S

L 4

N

N
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