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Code : 101102

B.Tech 1st Semester Special
Exam., 2020

MATHEMATICS—I

Time - 3 hours Full Marks : 70

Instructions:
(i) The marks are indicated in the right-hand margin.
(ii) There are NINE guestions in this paper.
{iii) Attempt FIVE questions in all.

(iv) Question No. 1 is compulsory.

1. Answer the following as directed (any seven) :
' 2x7=14

(a) The series
- 1 1 1

—_—

—_ e
P 2P 3P
converges, if

i p>0
(i) p<0
(iii} p> 1
_fiv) ps1

- {Choose the correct option)
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(b)

(c)

(d)
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(2)

The value of

Lt log (sin x)

x>n/2(r /2 - x)?

is
_{i) zero
(@) 1/2
(iit) -1/2
fiv} -2

(Choose the correct option)
J:;” Jsiniﬁosx dx is equal to
(i) O
(ij) 1 v b
fii) & . AT \x
(iv) %

(Choose the correct option)

In terms of beta function

_I:"IrEtr.in'Ir OJcosbdo =

() 18,3/
i) 1p@,3/4)
(iii) 1P, 4/3)

(iv) LB 4/3)
(Choose the correct option)
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(3) (4)
(e} The period of cos3x is ) The;’u;“ Eiﬂd product of the eigenvalues
0 % of |1 3 1| are
.. 1 2
(i) 2 2
(i) %ﬂ () 7 and 5
(iv) 2n (i) 5 and 7
(Choose the correct option) {iii) 12 and 3
- - (iv)] 3 and 12
() The function f(x) defined in l—ﬂ,_ ) E: = (Choose the correct option)
can be expanded into Fourier seres @ Z . . ,
containing both sine and cosine terms. > 5 ()  Write the statement of Rolle’s theorem.
g g (i) Define the rank of matrix.
(Write True or False) 2o &
' g g 2. (a) Test the convergence of the series -
= = 2 4 6
(@ If = = 1 x2 X X .
i o 241 342 443 544
2 00 1 2 3 g 5
A=|0 2 0O|land B=|0 1 3 = = (b) Prove that
00 2 0 0 2 - -
b=a _tan-lp-tan~la<2 aﬂ}
then the determinant AB has the value 1+b L+a 7
if0<a<bxl
0 4 1
(i) 8 3. (a} Prove that
- FrOCm . s
16 ; I- 1 m=1 3y d pitm
(iii) H * Y= tvm+y
(iv) 32
(Choose the correct Option) where D is the domain x 20, y20 and
x+y<h 7
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(5)

{b) Obtain Fourier series for the function
X, 0<sx=1

ﬂﬂ:Lm—ﬂ,15x52

and hence deduce that
1 1 1

—_—t et ——t e =

12 32 5°

A

4. (a) Determine the value of p such that the
rank of htips://www.akubihar.com
11 -120
A= 4. 4 -3 1
p2 22
99 p 3
is 3. : 7
(b} Use Gauss-Jordan method to find the
inverse of the matrix
2 3 4
A=14 3 1
1 2 4
5. {a) Find the non-singular matrices P ang o)
such that
1 2 3 4
A=(2 1 4 3
305 -10

is reduced to normal form. Also fing

its rank.
8
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(6)

(b) Solve the given equations by Cramer’s
rule :

x+y+z=4
x-y+z=0
2x+y+z=95

6. (a) Verify Cauchy-Hamilton theorem for

the matrix
2 -1 1
A=|-1 2 -1
1 -1 2
and find its inverse. 7

{b) Find the eigenvectors of the matrix

6 -2 2
-2 3 -1
2 -1 3

Hence reduce
6x2 -:-:3y2 +322 =2yz+4zx —4xy

to a ‘sum of squares’. Also write the
nature of the matrix. 7

7. (a) Let V be the vector space of all
polynomials of degree <3. Determine

whether or not the set
S={t3, t2 +1t3 +t+1} spans V. 6
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(7))

(b) Let T be a linear transformation defined

A9l
1 ) 1 3
Find T[[: Z” 8

Let 7 %3 5R?2 be a linear trans-

f

)

.\

formation defined by

X y+z
vy =(y-2)

Z
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Determine the matrix of the linear
transformation T, with respect to the
ordered basis
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(8)

(b} Solve the following system of equations

using Gauss elimination method : 7
4x-3y-9z+6w=0
2x+3y+3z+6w=06

4x-21y-39z-06w =-24
9. (a) Find the values of A for which the
equations
(=N + 3k )y +222=0
(f=lx=[e -y=a+3)z=0
2x - 3h e 3n-1)z=0

are consistent, and find the ratios of

x:y:zwhen & has the smallest of these

values. What happens when 4 has the

greatest of these values? 7

(b)  Expand e*"* by Maclaurin’s serics or
otherwise up to the term containing . 7
* & X
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