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BACHELOR OoF ENGINEERING IN PRODUCTION

ENGINEERING ExAaMINATION, 2017
(1st Year, 1st Semester, Supplementary )

MATHEMATICS- | S(OLD)

Time: Threehours Full Marks: 100
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b)

b)

( Notations/Symbolshavether usua meanings)
Answer any ten questions.

1
—+ .
X+iy  U+iv

If

=1; X,y,u,Vv beingrea, expressvin

termsof x andy.

1
If x +;: 2cos, show that

x*"+1 _ Cosnd
x"1ix  Cos(n-1)0

Show that tanh™(cos6) = cosh™(cosech). 3+4+3

Provethat
(cos50 —isin50)?(cos70 +isin76) > 1
(cos40 —isin46)°(cosd +isin0)°®
Provethat

Cos’f = 6_14 (cos76 + 7c0s50 + 21c0s30 + 35c0s0).
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b)

b) Factorize A =

5 a)

[2]

If z=x+1iy, find the real and imaginary parts of
exp (Z9). 4+4+2

2
z 1=itane.

If z=¢€"®, show that
z°+1

If u=|ogtan(£+9j, provethat
4 2

1) tanh— = tang
2 2

i) 0= Iogtan(%+%). 4+(3+3)

Prove, without expanding, that

1 a a’-hc
1 b b’-ca
1 ¢c c®-ab

vanishes.
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Show that every square matrix can beuniquely expressed
asthe sum of asymmetric and askew-symmetric matrix.

[5]

11. @ Find the equation of the sphere through the points

12.

b)

b)

(2,0,1), (1,-5,-1),(0,-2, 3)and (4, -1, 2). Also find
itscentreand radius.
A sphere of constant radiusk passesthrough theorigin

and meetstheaxesinA, B, C. Provethat the centroid of
the triangle ABC lies on the sphere

9(x? +y? +2%) = 4k2, 5+5

Show that the condition that the curves ax? + by? =1 and
a'x? + b'y? =1 shouldintersect orthogonally is

11 11

a b a b’
Find theradius of curvature at the point (3a/2, 3a/2) to
thecurve x3 + y* = 3axy. 5+5



10.

b)

b)

b)

[4]

A plane meetsthe coordinate axesat A, B, C such that
the centroid of the triangle ABC is the point (&, b, ).

. Xy z
ShowthattheequatlonoftheplanelsE+B+E=3

Findinsymmetrica form, the equationsof theline

X+y+z+1=0, 4x+y—-2z+2=0. 5+5

X-1 y+2 z

-2
plane 2x +2y -z =6, and find the distance between
them.

Show that theline

;1 isparald tothe

Provethat thelines

x-1 y-2 z-3 Xx-2_y-3_z-4
> T3 4 M3 T T

are coplanar and find the equati ons of the plane containing
them. 5+5

Find the shortest distance between thelines

X=X _ Y=Y _274 49 XTXZ _Y Yo _27%
B - m n
ly m, n 2 2 2

Find the magnitude and equati ons of the shortest distance
betweenthelines

_ _ — x+1 1 z+1
x3=y 5:z 7and +=y+=+_

4+6
1 -2 1 7 —6 1

b)

b)

b)

[3]

Expressthefollowing matrix asthe sum of asymmetric
and askew-symmetric matrix :

3 -2 6
2 7 -1
5 4 0

Solve the following equations by Cramer’srule :

X+y+2=3 X+2y+3z=4, x+4y+9z2=6 3+245

3 -3 4
If A=|2 -3 4|, findA™
0 -1 1

Solvethefollowing equations by matrix method :
X+4y+52=4,x+2y=-15x+y+2=5 5+5

Show that the straight lineswhose direction cosinesare
given by theequations.

d+bm+cn=0 and fmn+gnl+him=0 are

. . f g h
— — —:O
perpendicular if a+ b + s

Find the equation of the plane which passesthrough the
points A(0, 1, 1), B(1, 1, 2) and C(-1, 2, -2).

6+4
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