0L —~06—~ 8

Total No. of printed pages =6

MA 171203

‘ ol LidAany
' NA CHOWDHURY GEN {1244
T g (GIMII & GIP$)

Azara, Hatkhowapara,
\Guwahati -78101 7

2018
B.Tech. 2nd Semester End-Term Examination
ENGINEERING MATHEMATICS — 11
(New Regulation)

Full Marks — 70 Time — Three hours

The figures in the margin indicate full marks
for the questions.

Answer question No. 1 and any four from the rest.

1. In each Qf the following questions, four answers are
provided of which only one is correct. Choose the
correct answer. (10 x 1 =10)

(a) Diagonal elements of a skew-symmetric matrix
are

@ 0 () 1

(iii) a non-zero constant (iv) any real number
(b) The rank of a null matrix is

(1) not defined 1w -1

(1) O @av) 1
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(c) A square matrix A is idempotent if

i) A%*=0 (i) A*=1
(i) A*=A (v} A = A
(d) The sum of the eigen values of the matrix

2. 21

A=|1 8 1]is
2 2

1 5 (1) 6

(1) 7 (iv) 12

(¢) The dimension of the vector space R is
@®» 0 i) 1
(1) 2 (iv) 3

() Let @, b be two vectors. Then [G db]=
1) ab (i) %
() 1 iv) 0

(@) If 7 =uxi+yj+2k,then div7=
® 3 | i) 2
() 1 iv) 0

dr

(h) Let 7 =(sin t)f + (cos t)}' +tk then

@® o0

() 1

(i) V2

(iv) (cost)i —(sint )+ k
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®)

)

(b)

()

(d)

L{e*})=
: > 1
ot (id)
S —p Sa
(iii) —> (iv)  s>a>0
S =l Sl
O
\gL- heuSi
L ! = ‘efégemoumeH ej)e =
s (510 8 LNSL |\ oo VNI
. g TELNE0 A¥0
@ O Ad ) 1
(i) 2 (iv) 3

Let A,B be two symmetric matrices of the same

size. Prove that AB is symmetric if and only if
A, B commute. (2)

Explain the matrix

i b 7
A=)11 G 9
5 7 13

as the sum of a symmetric, and a skew-
symmetric matrix. (3)

Reduce the matrix

L2 8 4
A=12 1 4 3

3 0 5 -10
to normal form, and find its rank. (5)
Solve the following system of equations by
Gauss elimination method (5)
xX+y+z=3
x+2y+3z=4
x+4y+9z2=6
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(b)

(©)

(b)

(c)
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Find the eigen values, and the corresponding
eigen vectors for the matrix

e

Also write down the eigen values of A2. (5)

Verify Cayley-Hamilton theorem for the matrix

A= [i ;IJ, and hence find A". (5)

Examine if the set
S = {(O’ 17 1)7 (]‘J O’ 1)’ (1) 1’ O)}
is a basis for R3. (5)

Find the value of 1 if the vectors

are coplanar. | (3)
Let @, b, ¢ be three vectors. Show that

@) [G+b b+¢ é+al=2[G b @]

(i) ax(bx&)+bx(Exa)+éx(@xb)=0. (4+4 = 8)

Find the shortest distance between the skew
lines.

F=(f+2}+l§)+ﬂ (25+3}'+2l§), and
F=(20 +47+5k) + u (31 +4] +55), (4)



(b)

(c)

(d)

(e)

(b)

(d)

If #¥=asinwt+bcoswt, where a,b are constant

vectors, and w 1s a scalar, prove that
dF .

W: 1) DIl (2)

F.

(3)

If F:xf+y}+zl%, |F|=r, show that gradr =

~ | =

Determine the constant A so that the vector
V=(x+3y)i+(y— 2z)}'+ (x + A2)k is solenoidal. (3)

If V=xyzi+3x%y)+ (x2° —yzz)l:e, find curlV at
the point (1, -1, 1). (3)

If V =3xyi —y%, evaluate IV-dF

between the points (0, 0) and (1, 2); where c is

the parabola y=2x2. g4)
\BRAT
TR
Evaluate ot CELoey
i ‘oW %\N\T &Go.-s’-*/ |
(1) L{cos®at} 0> U o e
p\la‘a\;\! ot =
2 G .
(i) Lit’e”). 2+2=4

If f(t)=e? sindt,
Find L{f' )} . (3)

Obtain 1 {%ﬁ} 3)

State the convolution theorem. Using

convolution theorem, find L* 1 . ()
(s+a)(s+b)

MA 171203 5 [Turn over






