Paper / Subject Code: 80705/ Applied Mathematics

(Time: 2% hours)
Total Marks: 75

N. B.: (1) All questions are compulsory.
(2) Make suitable assumptions wherever necessary and state the assumptions made.
(3) Answers to the same guestion must be written together.
(4) Numbers to the right indicate marks.
(5) Draw neat labeled diagrams wherever necessary.
(6) Use of Non-programmable calculators is allowed.

1.  Attempt any three of the following: 15
a. Reduce the matrix to normal form and find its rank where
1 -1 3 6
A=|1 3 -3 -4
5 3 3 11

b.  Examine for consistency the system of equations
X—y—2=2;, X+2y+z=2; 4x—7y—-5z =2 and solveithem if found consistence.

C. Verify Cayley — Hamilton Theorem for the matrix A.

1 2 -2
A=-1 3 0
0 -2 1
d. Express in Polar from —1+ J3i
e. > Q3 6 (@5 . —2
Simplify (cos0 —sin6)'(cos50 —isin50) using De-Moivre’s theorem.

(cos80 +isin8O)*
f Provethat: - sinh™x = Iog(x + Ax? +1)

2.  Attempt any three of the following: 15
a. dy dy
Solve y* —x* —Z= xy =
¥y dx Y dx
b. dy

Solve &+2ytanx:sinx

c.  Solve (p=2x)p-y)=0

Solve : y=xp+%

e. Solve: (D?+6D+9)y=5"—log2
Solve : ﬁﬂ_xﬂ_gy:o

dx? dx
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3. Attempt any three of the following: 15
a. ) cost O<t<rx
Find the Laplace transform of f(t)=1
sint t>z
b.

Evaluate by using Laplace transform Itz e'sint dt

C. Find the Laplace transform of the followmg.

%+3y +2J t)dt=t; given y(0)=0

d.

Find the inverse Laplace transform of ﬁ

S NS

. Find inverse Laplace transform of cot™(s)

Find the Laplace transform of ; f (t) B Vs N f(t)= f(t+2a)

¢ 5= = +
P -1 a<tx<?2a

4.  Attempt any three of the following: 15

1y
Evaluate ”xy e dx dy
00

b.  Take Expression as a single integraland evaluate

alV2 x a m
Idexdy+j dexdy
0 0 alv2 /0

C. aa-y?

Evaluate I j (w/a2 A= y? )dx dy

d.
Evaluate : ”J X Pile - Where V is the volume bounded by the planes,
x+y+z+1

6= Oy = 0, z=0,andx+y+z=1.
& Evaluate ” Xy (x + y)dx dy over the area between curve y = x”and the line y = X

f. Y x2 yz 72
2

.4
Prove that the volume of the ellipsoid —2+b—2+ =1is ?ﬂabc
a e
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If ¢ (a)=

%[erf \/;]Z e
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5. Attempt any three of the following:

Evaluate sz. e dx
0

Evaluate Ixsin6 x dx
0

72

Show that : j Iog(1+asin2 X).dx:;z Ji+a —1]

H;
0 sin® x

sin x

Show that : j—.dx:Z
R 2

Find : %[erf (x)+erf_(ax)]

)

T
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a)
J' F (X, a) dx, write the rule to find g—¢ and hence prove that,
(« 54

15



