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EX/CE/MATH/ T/113/2017(S)
B.CIVIL ENGG. Examination, 2017
(1ST YR, 1ST SEM,SUPPLY)

MATHEMATICS
PAPER - I1 C
Full Marks : 100 Time: Three hours
( use separate answer script )
- Part -1
Answer any five questions. 5x 10 =50

—

1. Find the vector d which is perpendicular to both
?:4§+53—E X ?:5—43+5Eand7-?=21,
where

7 =347k

2. Find the unit vector vector parallel to the x-y plane and perpendicu-
lar to 4i — 27 + 3k.

3. Show that the vectors 5i + 67 + 7k . 7¢ — 85 + 9k and 37 + 207 + 5k
are coplanar.

4. Find the equation of the plane passing through the points (1,1,2)
and (2,4, 3) and perpendicular to the plane

x—=3y+T7z+5=10.

5. A variable plane at a distance p from the origin meets the axes at




A,B,C. Show that the locus of the centroid of the tetrahedron OABC is
1 1 1 16

Atpta=p
6. Find the equation of the image of the line
' r—2 y-3 z-4

2 3 4

[

in the plane
3x+y—424+21=0

7. Find the shortest distance between the lines -
r—3 y—8 z-3 z+3 y+7 z—-6
3 — 71 ™ g Ty T
Find also the equations and the points of intersection in which it meets
the lines.




PART - Il {50 marks)
Answer any five questions.

Symbols and Notations have their usual meanings.

8. (a) Prove that

(b+c)?  a® a?
b? {c+ a)2 b? |=2abcla+b+ o)
c? c? (a +b)?

(b) Solve the system of equations

x+z=0
Ix+4y+5z2=0
2x+ 3y +4z=1 4+6

9. (a) Find the eigen values and the corresponding eigen vector of the matrix

=

1§
A A N
N W N

1
1
2

(b) Expand by Laplace’'s method to prove that

a b ¢ d
b a d ¢ 2 12, 2. 4232
=(a“+b“+c”+d
-c -d a b ( ) 6+4
-d ¢ -b a
1 0 2 _ _
10. (@) ¥ A=|0 -1 1}, then verify Cayley-Hamilton theorem for the matrix Aand hence
0 1 0
find A,
(b) If A is a real orthogonal matrix and (I+A) is non singular, then prove that
(1+A)" (1-A) is skew symmetric. 6+4
(Turn Over)




2 2 2 _ - -
1. (a) If 2y +25+25-2,2, - 2,2z, ~ 2,z, = 0 then prove that |z,~z,| = |z,~2,| = |z,~Z,]. _

3
(b} Show that the product of all the values of '(1 + i\/g)A is 8. 5+5

12. (a) Prove that the sum of 99th power of the roots of the equation x'=1is 0.
(b) If Cosa. + Cosp + Cosy = 0 = Sina. + Sinp + Siny, then prove that
(i) Cos 3a + Cos 3B + Cos 3y = 3 Cos (a+B+7)
(i) Sin 3o + Sin 3B + Sin 3y = 3 Sin (a+p+y) 5+5

13. Test for convergence of the following series

-1 =2 -3
(a) .2.2... — E + i — 3 + £ _ 4 +
21 2% 2 3* 3
5 7 ] S |
+ + +
124 235 3486 457

o 57 o

n=1

(b)



