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Solvethefollowing

d—)(Jrﬂ—x+5y=t2
dt dt

%+2ﬂ—2x+4y=2t+1
at dt

Solvethefollowing
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3) %Jr 4y =12x2 —16x cOS2X
X

d%y .
b) —= +Vy=Xsnx.
) dx? Y

d’y  _dy
x2—Lyx2Lyy=—o
Solve a2 i YT Tex

Find the solution of

dy  dy

a) +—+3ﬂ—5y:55in2x+10x2—3x+7.

dx® dx? dx
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EX/ET/Math//T/124/2018

BAcCHELOR OF ELECTRONICS & TELE-COMMUNICATION

Time: Threehours

b)

b)

ENGINEERING EXAMINATION, 2018
(1st Year, 2ndSemester )
MATHEMATICS- IV G
Full Marks: 100
(50 marksfor each group)
Use aseparate Answer-Script for each group
GROUP-A
Answer any five questions

Use Cramer’s rule to solve the system of equation :

X+2y=3z+1
2X+Z=X+Y 5
X+3y=5

LetS={(1,2,3),(2,3,1),(3,1, 2)}. Then showthat S
islinearly independent and hence Sisabasisof R%. 5

Justify with reason whether thefollowing mappingsfrom
R3to R®arelinear or not

) T(z,y,2)=(x+2y+3z,y+2x+3z,z+2x + 3y).
i) S(z,y,z) =(x+1,3y,42) 5

Find the matrix representation of T w.r.t. the basis
{(1,0,0),(0,1,0),(0,0,1)} where T-R® > R3 IS

defined as T(a b, ¢) = (atc, b+a, a+ b +¢). 5
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3. 9

b)

[2]

Write the following system of equations in the form
AX =B and then solveit by finding A™B.

X+z=0
3X+4y+5z=2 5
2X+3y+4z=1

Find therank of thefollowing matrix by reducingittoa
row reduced echelon matrix

2 0 4 2

3 2 6 5
A =

5 2 10 7

03 2 5

Thematrix of alinear mapping T: R® —» R? relativeto
the ordered bases { (0, 1, 1), (1, 0, 1), (1, 1, 0)} of R®
and{(1, 0), (1, 1)} of R?is

12 4
210
Then showthat T(a,b,c) = (2a+ obc, %(—a+ b+3c),

where (a,b,c) e R®. 5

[5]

GROUP-B
Answer any five questions

Obtain power series solution of

d?y

o

xy=0
intheneighbourhood of x =0. 10

Determinethenature of the point x = 0 o the equation

d’y _dy

2 2 2

X" —=+X—+ (X" — =0.
32 T (X —a)y

Hence obtain asol ution of thisequation about the pointx =0

when o, isneither zero nor aninteger. 10
Consider theequation
o _
a7
Yy 2by.
dt

Describe the nature and stability properties of the critical
point of the above equation for thefollowing cases

) b=0 i) b=a iii) O<b<a 10
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[4] [3]

b) ComputeAB usingblock multiplication, where 5 b) Find the algebraic and geometric multiplicities of
egenvauesof thefollowing matrix
3 2 1 0
W |04 0 22‘1202
e 5
00 .2 -1 0 -2 0
5. @ Verify Cayley-Hamilton’s theorem for the matrix A, where
1 0 - 2 3 2 2
o1 - 3 A=[2 3 2
B=|. . . . 2 2 3
2 3 -1
1 2 . 1 Henceor otherwisefind A™. 5
b) Findthecharacteristic polynomia for the matrix
0O ab
A=|0 0 c|,
0 0O

where a, b, ¢ are non-zero real numbers. What is the
minimal polynomial of the same matrix ? What isthe
minimal polynomid if a=c=0but b= 0. 5
6. a Let beaneigenvadueof agivennonmatrix Awithred
entries and P(x) =a, +ax +ax? +---+ax* be any
polynomia wherethe coefficientsarereal. Then show

that p(A) isan eigenvalue of the matrix p(A). Justify
whether the converse holds. 5
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