B.E. First Semester (Fire Engineering) (C.B.S.)
Applied Mathematics — | Paper — |

P. Pages : 4 TKN/KS/16/7284
Time : Three Hours ‘|,Ik||”(|)||||£|3||||slmljl| ‘l" Max. Marks : 80
Notes : Solve six questions as follows.

1

2. Solve Question 1 OR Questions No. 2.

3. Solve Question 3 OR Questions No. 4.

4.  Solve Question 5 OR Questions No. 6.

5.  Solve Question 7 OR Questions No. 8.

6. Solve Question 9 OR Questions No. 10.

7. Solve Question 11 OR Questions No. 12.

8.  Use of non programmable calculator is permitted.

1. a) |If y:sin_lx then prove that (1—x2)yn+2—(2n +1)xyn+1—n2yn =0. 6
b)  Evaluate
X =X _ 3
) gm &8 —2X
x—0 X-sinXx
[a¥ b+ |\ Y 3
2) lim | —— |/ X
x—0 3
OR
2. a) Prove that for the ellipse 7
2 2 2.2
a“ b P
Where P is the length of perpendicular from the center upon the tangent at (X, y).
b)  Expand log cos x in ascending power of x upto and including the term X4 using taylor's >
series.
8 x*y¥z%=c showthatat Xx=y =2 6
2
02 =—(x|ogex)_l
OX oy
.1 x% +y% °
by If u=sin | ————— | then find the value of
oyl
2 2 2
X28 2+2xy ou +y2(9 g
OX oXoy =~ oy
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<) i ¢=F(x,y,z)and x='vw y:«/w_u z="uv , then show that
op b 0b_ 0 b 0

U—4+V—+W—=X—"4Yy—+Z—
ou ov ow oOx "oy oz

OR
a
X y z
Fing 2O %:2)
o(u,v,w)
b)

Expand e siny in the power of x and y upto third degree term.

c)  The temperature T at any point (X, y, z) in space is T=400xyz>
Find the highest temperature on the surface x2 +y2 +2% =1.

a)  Find the inverse of matrix by partitioning.
A=[1 1 1 1

1

N

3
3 3
4 3

N
w N

b)  Test the consistency and solve
5x+3y+7z=4

3X+26y+2z2=9
7X+2y+10z=5

OR

a)  Find the rank of matrix
1 -1 -2 -3

4 1 0 2
0 3 1 4
01 0 2

b)  Solve the system of Equation by Adjoint method.
3X+y+z=8

2X—-2y+3z2=7
X—-y+2z2=5

a) Solve
1

L+ xz)g—ijty =gl "X

b)  Solve
dy _ ylogy _ y(logy)®
dx X X2
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10.

b)

b)

Solve
X X
{1+ eAde{l—ijeA dy=0.
y

OR
Solve xy2 (p2 + 2): 2py3 +x2.

Solve y =2px+ p4x2 :

A resistance R = 50 ohms and an inductance L = 10 henries are connected in series with a

constant voltage E = 100 volts If the current is zero when t = 0.

Find

a) The equation for i, Er and EL.

b) The currentatt=0.5 sec.

c) Thetime at which Er = L.

Where Er — voltage across resistance
EL-voltage across inductance.

Solve

2
ﬂ—2d—y+4y =e” cosx.
d)(2 dx

Solve using method of variation of parameter
2 3x

M _ y + gy — e_ i

dx?  dx X2

Solve

2
d_;/:3\/§ given that y =1, jy =2whenx =0.

dx X
OR
Solve the simultaneous differential equation

2 2
dex bd_y_dy a—bdx

a2 dt g2 dt’

Solve

3 2
x3 d §+2x2 d z+2y:10[x+1).
dx dx X

In an L-C-R circuit the charge g on a plate of a condenser is given by

2
d_q+ Rd—q+ﬂ: Esin pt.
dt? dt ¢

The circuit is tuned to resonance so that P? = é If initially current i and charge g be

zero. Show that for small value at R/L the current at time t is ZE—It_sin pt .
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1.9 Solve the equation with the help of De Moivre's theorem x' —1= 0.

by If 2c059=x+1
X

2cos<1)=y+1
y

then prove that

! == 2€0S(mMO + no)

xMy™ 4 =
Xy

OR

12. a) Find all the values of

(16) %,

b)  If cos(®+idp)=cosa +isina
Then prove that

sin20=+sino..
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