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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
v 11 1

—_—

—_ e
1» 2P 3°F
converges, if
i) p>0
(i) p<O
(iii) p>1
i) p=1
- (Choose the correct option)

{ Tum g
thﬂflﬂqé ver )

(2)

(b) The value of
Lt log (sin x)

x>n/2(n /2 - x)?
is
_{i) zero
(@) 1/2
(iii) -1/2
fiv} -2

(Choose the correct option)

J-HIE Jsinx
0

dx is equal to
Jsin x ++/cos x 9

(c)

(Choose the correct option)

(d) In terms of beta function

_I:"IrEtr.in'Ir OJcosbdo =

() 1B@3/4)
i) 1@, 3/4)
(iii) 1p(4, 4 /3)

(iv) LB 4/3)
(Choose the correct option)
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(3)

(e} The period of cos3x is

(h) The sum and product

(4)

of the eigenvalues

_ 2 2 1
(i) of |1 3 1| are
. 1 2
(i) 2 2
(ii)) 3% (i) 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 (-7, 7) (Choose the correct option)

can be expanded into Fourier series _ _
containing Egth sine and cosine terms (i)  Write the statement of Rolle’s theorem.
(/) Define the rank of matrix.

(Write True or False)

2. (a) Test the convergence of the series -

2 4 6
(g I 1+x XL X 2
2 00 123 21 32 43 54
A={0 2 0|and B=[0 1 3 (b) Prove that
00 2 00 2 b=3 _ ian1p-tan a< b-a
then the determinant AB has the value 1+b +a 7
if0<a<b<l
i 4 1
(i) 8 3. {a} Prove that
N _ r()r(m)
, I- 1 m-1 hH-m
(iii) 16 : Hx dxdy = T{l+m+1)
(i) 32
(Choose the correct Option) where D is the domain x20, y20 and
x+y<h 7
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(5) (6)

(b) Obtain Fourier series for the function (b) Solve the given equations by Cramer’s

ﬂx_’={nx, 0=sxz<l rule :
n2-x), 1sxs2 x+y+z=4
and hence deduce that x-y+z=0
1 1 1 T 2x+y+z=5
b - sa = — 7 Y
12 32 g2 3
4. (a) Determine the value of p such that the 6. (a) Verify Cauchy-Hamilton theorem for
rank of htips://www.akubihar.com the matrix
11-120 2 -1 1
A=44—31 A={-1 2 -1
p2 22 1 -1 2
9
° p3 and find its inverse. 7
is 3. :
! {b) Find the eigenvectors of the matrix
(b} Use Gauss-Jordan method to find the 6 -2 2
inverse of the matrix 92 3 -1
23 4 2 -1 3
A={4 3 1
i 2 4 Hence reduce
7 6x° .;.:3y2 +322 =2yz+4zx —4xy
5. {a) Find the non-singular matrices P ang o) to a ‘sum of squares’. Also write the
such that nature of the matrix. 7
1 23 4
A=2 1 4 3
3 05 -10 7. (a) let V be the wvector space of all
polynomials of degree <3. Determine
is reduced to normal form., Also fing whether or not the set
its rank. . S={t3, 62+t t7 +t+1} spans V. 6
20AK/[1276 ( Tu - -
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(7) (8)

(b) Let T be a linear transformation defined (b) Solve the following system of equations
by using Gauss elimination method : 7
1 1 [? 01 1 4x-3y-92z+6w=0
T[[l 1J]= 2| T[(l l]]= =21 2x+3y+3z+6w=06
\3 3 4x-21y-39z-6w=-24
1 -1
T[[G 0]] _| 2], T[[o nﬂ: 2
1 1 -3 01 3 9. (a) Find the values of A for which the
equations
Find T[[4 SH 8 (=N + 3k )y +222=0
3 8 (=10 = [~ 2y~ + 3z =0
2 -3k 3n-)z=0
8. (a) Llet T: %3 5 R? be a linear trans- _ are consistent, and find the ratios of
formation defined by x:y: 2 when A has the smallest of these
x values. What happens when 4 has the
Ty =(y+z) greatest of these values? 7
y-z

Z
(b) Expand e*"° by Maclaurin’s serics or

Determine .the mat'nx of the linear othervise up to the term containing 7
transformation T, with respect to the
ordered basis

1\ [0\ (0 * x X

X=40]]|11],{0
o} loj\1

in %% and Y-{[IJ,[DJI in %2
0 1 7
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