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Code : 102102

B.Tech 1st Semester Exam., 2018 (New)

MATHEMATICS—I

( Calculus and Linear Algebra )

Time : 3 hours Full Marks : 70

Instructions :

(i) The marks are indicated in the right-hand margin.
(i) There are NINE questions in this paper.

(iii) Attempt FIVE questions in all.

{iv) Question No. 1 is compulsory.

1. Answer/Choose the correct option of the

following (any seven) : 2x7=14
fa) The evolute of a cycloid is

(i) circle

(i) another cycloid

Aiii) an ellipse ,

(iv) None of the above
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(b)

" 19
. (i) >

fc)

(d)
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(2)

The wvalue of improper integral
fgu&e_xzdx is
(i) \m

Jn

(iii) E

If the Cauchy mean value theorem is

. 1
applicable for the function f I{x}=—2,
X

glx) = l, in [g, b, then the value of cis
x

. a+hb
"
(i) Jab
.., 2ab
() a+b

(iv}] None of the above

The value of lim sin xlog x is
. x=0

4 0

fii} 1

(i) -1

(iv)] None of the above
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(e)

(g)

)
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(3)

. _ i a2a _rf‘. .
Radius of convergence of ¥ == is
‘n
n=1%

RUNS
(i) -1

- (@ 0

fiv) =

Define half-range sine and cosine series.

. 1

l

xinz (x-2)?
fij +oo

i) —eo

(it} Exists finitelv

is

Aiv] Does not exist

If u =sin_l(£J +tan_1[g} then
X X
xa_u 2 ygE =
dx oy
. 2x
(I)I —[2;—_——2—
vy —-x
.. 2xy
(1] ———
x2 +y2
(mwi) O

(iv) None of the above
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{ 4)
1 3 3
fii Let M=|0 4 5| Then
0 0 9

i) M is diagonalizable but not M?
(i) M? is diagonalizable but not M
fiii) both M and M? are diagonalizable

fiv) neither M nor M 2 is diagonalizable

(il The possible set of eigenvalues of a 4 x4
skew-symmetric orthogonal real matrix
is

) (£
(i) (i £1}
Aii) {£1)

(i) {0, £i)

2. (a) Find the evolute of the parabola

J;+J§=Ja- 7

—

21‘1
(b) Prove that 1.3.5....2n-1) =

a3
_M
-..J
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3. (a)
(b)
4. (a)
(b}
5. (a)
(b}
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! m
X
Evaluate I 8

0 ” e x}HI LA ]

| H
+ X ,
= elx, /

Find the area of (he region enclosed by
the curve x=aft ~ainl), 1y =dll ~casl),
0=t 42n. i

Verify Rolle’s theorem for f(x) =« * uin x

in (0, m). 0
Obtain the Taylor's polynomial expan
sion of the function f(x) = sinx about

the point x= N gShow that the error
4

term tends to zero as foy e for any
real x. Hence, write the Taylor's sercs

' F
expansion of [(x). http://www.akubihar.com y

A figure consists of a semicircle with a
rectangle on its diameter, Given that the
! { the figure is 20 metres,

imoeter 0O "
per ginons in order that 1ts

['iﬂl’.l ilﬁ cdimen '
arcé mﬂ.}' bf: Irlﬂx]mum. T
D.q uss Il"l(: l‘:(lﬂ"'f:rg[:r]t;g {Jf lh‘:
ll C [ " »
- 13 W -!. “ny
i 5 1 l'h(. LH 153
HRgis 5011 i1}
geomel rie ] E “." where r
?

real number.
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6. f(a)

(o)

(b)

8. (a)

(b)
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] l ¥ b 3 2
Find the minimum value of x? -r-y? +Z

subject to the condition xyz=c13. 7

Find the directional derivative of

flx y) = x2y? 4+ xy at point (2, 1) in the
direction of a unit vector, which makes

an angle —;- with the x-axis. 7

Prove that div(fv}= fdiv(v)+(grad f)- v,

where [ is a scalar function. 7

Show that the [unction

. 1
flx 1) = tx+y‘jsm(m), x+y+0
0 , X+y=0

is continuous at (0, 0) but its partial
derivatives [ and f, do not exist at
(0, 0).

Find the rank of the matrix

23 4 -1
S 2 0 -1
-4 5 12 -1

For what values of A and n do the system
of equations x +y+z =6, x+2y+3z=10
and x+2y+iz=u have (i) no solution,
(i) unique solution and (i) more than
one solution?
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(7))

9. (a) Find the eigenvalues and eigenvectors
of the matrix

6 -2 2
2 3 -1 8
2 -1 3

() Show that the matrix

31 -1
A=l-2 1 2
o1 2

is diagonalizable. Hence, find P such
that P~'AP is a diagonal matrix. Then,

obtain the matrix B = AZ +5A+31. 6
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