Ex/ME/Math/T/113/2017(Old)/(S)

BACHELOR OF ENGINEERING IN M ECHANICAL
ENGINEERING EXAMINATION, 2017

(1st Year, 1st Semester, Supplementary )
MATHEMATICS- [IM (OLD)

Time: Threehours Full Marks: 100
(50 marksfor each part )
Use aseparate Answer-Script for each part
PART -1
Answer any five questions.
All questionscarry equal marks.

1. a Evauatethedeterminant

(b+c)?  ¢? b2
2  (c+a)? a?
b2 a>  (a+h)?

b) Show that the skew-symmetric determinant of order 4is
aperfect square. 5+5

2. @ Giventhesystemof equations:
Xp+4X, +2X5 =1
2Xq + TX, +5X5 = 2K
4x;, + MX, +10x5 = 2k +1,
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3.

b)

b)

b)

[2]
find for what values of k and m. The system has (i) a
uniquesolution, (ii) no solution, (iii) many solutions.

Show that areal square matrix can beexpressed asasum
of symmetric and skew-symmetric matricesuniquely.

6+4
State and prove Cayley-Hamilton theorem.
3 -3 4
If A=[2 -3 4|, showthat A3=A"L, 5+5
0 -1 1

Apply matrix inversion method to find the solution of a
systemof equations

2X—-2y—-4z=8
2X+3y+22=8

—x+y—z—Z
2

Determinetherank of thefollowing matrix :

1
4
7
10

6+4

N
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N 0wk
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12. a)

b)

13. a)

b)

[5]

Find the eigen-values and the corresponding eigen-
functionsof the equation

d%y T
—2 +ay=0y(0)=0,y| = |=0
v y'(0) y(zj

Find aseries solution of the equation

2
(x2—1)¥+3x:y+xy:0, y(0) =4, y? =6

dx
5+5=10
d
Show that i [x3(x)] = XJo(X)

Define ordinary and singular points of the differential

. d%y dy _
equation Ry (x)—5 + R (X)—=+P,(x)y=0  5+5=10
dx dx



10.

11.

[4]

PART -11

Answer question no. 13 and any four fromtherest.

a)

b)

a)
b)

b)

b)

2
Solve: d—g Y 4y = xe®* cosx
dx dx

. dzy 2 o _
Solve: —5 +4y =x“sinx 5+5=10
dx
Solve: y(2xy +€*)dx —e*dy =0
Let M, N have continuousfirst partid derivativeson some

1(oM  6ON :
rectangleR. If W(W_gj =f(x), then Jf (x)dx is

an integrating factor of the differential equation
Mdx+Ndy=0 5+5=10

Solve: y(xy + 2x2y?)dx + x(xy — x%y?)dy = 0

2
Solve: (1+ 2x2)d—¥— 61+ 2x) Y 116y = 8(1+ 2%)2,
dx dx

—% <X<ow 5+5=10

d’y dy
2dy 9
Solve: X o2 de

+4y =xsin(logx),0 < X <o
Use method of variation of parameter to solve

2
XZ%—X(X+2)j—i+(X+2)y=X3 5+5=10

b)

b)

b)

[3]

Find thee gen-va uesand corresponding e gen-vectors of
thefollowing matrix :
6 -12 -5
1 -7 -5
2 12 9
Provethat theeigenvaluesof area symmetric matrix are
alred. 6+4
Verify Cayley-Hamilton theorem for A. Hence compute
A7t where
2 -1 1
A=-1 2 -1|.
1 -1 2
Solve the equation x®+x*+1=0 using DeMoivre’s

theorem. 6+4
If tan(0+id)=€* show that e:(n+%jn/2 and
q)—llo tan(£+gj (nisany integer)

B T YITEOEn).

Expand sin’ 6Cos’0 in aseriesof sines of multiplesof
0. 6+4
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