ExIME/Math/T/121/2017
BACHELOR OF ENGINEERING IN M ECHANICAL
ENGINEERING ExaMINATION, 2017
(1st Year, 2nd Semester )
MATHEMATICS- | |

Time: Threehours Full Marks: 100
(50 marksfor each part )
Use aseparate Answer-Script for each part
PART -1
Answer any five questions. 5010=50
2 20
1. a FindthematrixAif adjA=|2 5 1|anddetA=2. 5
011
b) Show that
(b+c)’ &2 a®
b>  (c+a)® b? |=2abc(a+b+c)’. .
c? 2 (a+b)
2 -3 4
2. @ Findtheinverseof thematrix |1 0 1|. Hencesolve
0 -1 4
thefollowing system of equations: 5
2X-3y+4z=-4
X +z=0
-y+4z=2
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[2]
Find therank of thematrix 5
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) If Aand B aretwo symmetric matricesthen show that
(AB+BA) isa symmetric matrix and (AB-BA) isa
skew-symmetric matrix.

4
i) Expressthematrix A =| 3 asthesumof a
1

(2NN |
oo N

symmetric matrix and askew-symmetric matrix.
2+3=5

When the matrix equation AX=B hasanon zero solution?
If the system of equations ax+by+cz=0, bx+cy+az=0and
cx+ay+bz=0 have a non-zero solution then show that
either atb+c=0 or a=b=c. 1+4=5

Find the eigen values and eigen vectors of the matrix

1 0 2
A=0 -1 1| 5
0 1 O

10.

11.

12.
13.

14.

[5]
a) If ubeany givencontinuoudy differentiablevector point
function, then provethat v x(Vx0)=V(V-0)-VZ.
b) What arethevaluesof a, b and c so that
F=(-4x-3y+az)i+(bx+3y+52)]+(4x+cy+32)k
isirrotational ? 5+5

Evaluate [[F-fds, where F=zi+x-3y?zk and Sisthe
S

surfaceof thecylinder x2 + y2 =16 includedinthefirst octant
between z=0 and z=5. 10

State and prove Green’s theorem in the plane. 10

Verify Gauss’ divergence theorem for the vector function

F=2xzi+yj+yzk taken over the surface of the cube
bounded by x=0, y=0, z=0 and x=1, y=1, z=1. 10

Verify Stoke’s theorem for the vector
F=(2x-y)i-yz?j-y?*zk, where S is the upper half

surface of the sphere x2 + y2 + z? =1 and Cisitsboundary.
10



b)

b)

b)

[4]

Find the equation of the spherewhich passesthrough the

origin and touches the sphere x? +y? + z> =56 at the

point (2, -4, 6). 5

Obtain the equation of the circle lying on the sphere

x2 +y? + 7% - 2x + 2y — 4z + 3= 0 and havingitscentreat

the point (2, 2, -3). 5
PART - 11

Answer any five (5) questions.

Find the vector areaand scalar area of thetriangle, the
position vectors of whose vertices are (iA+]+ 2f<),
(2?+2]+3f<) and (3?—]—12).

Find a vector § which is perpendicular to both the
vectors 6 =4i + 5]k and p=i-4j+5k and satisfies
§-7=2 where 7 =31 +j—k. 5+5

Find the expressionsfor torsion and curvature at a point
onthecircular helix T =a(cos6, sin®, 6cotp).

Determinethedirectiana derivative of
o(x, yz)=xy?z+4x%z at (-1, 1, 2) in the direction

(2?+]—2|2). 5+5

5.

6.

b)

b)

b)

[3]

1 2 1
Showthatthematrix A=| 1 -1 1 |saisfiesCayley-
2 3 -1

Hamiltor theorem. Hencefind theinverseof Aif it exists.
5

Find the equation of the planewhichisperpendicular to
the plane x+2y-z+1=0 and which contains the line of
intersection of the planes x+2y+3z-4=0 and
2X+y+z+2=0. S

A variable planeat aconstant distancep fromtheorigin 0
meetsthe axesat A, B, C. Show that the locus of the
centroid of thetetrahedron OABC s

1,1, 116
2 y2 2 pz' 5

Find theequations of projection of theline

3X-y+2z-1=0=x+2y-z-2 on the plane
3x + 2y + z =0 inthesymmetrical form. 5

Find the shortest distance between thelines

x—3=y—8=z—3 and x+3:y+7:z
3 -1 1 -3 2
the equations and the points of intersectioninwhich it

~% Hndaso
4

meetsthelines. 5
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