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{ B.Tech. (Mechanical Engineering) Ist SEMESTER
Mathematics-1 (Calculus and Linear Algebra) (BSC-103A)

Time : 3 Hours] [Max. Marks : 75

Instructions :
I. It is compulsory to answer all the questions (1.5 marks

each) of Part-A in short.
2. Answer any four questions from Part-B in detail.

3. Different sub-parts of a question are to be attempted

adjacent to each other.

PART-A

1
dx
1. (a) Test the convergence of the improper integral I_1
X

(1.5)

(b) What is relation between Beta and Gamma functions?

(1.5)
(c) State Mean value theorems. (1.5)
(d) Explain "ALTERNATING SERIES" with example.

' | (1.5)

. '.ﬁ

bl A



(g) Find grad ¢ for the function (x, y, z) = 3xy + y”zatﬂu

(h)
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{Vn+1-+/n}.

point (1, =2, 1). (1.5)
State Cayley-Hamilton Theorem. (1.5)
. L
Find the Eigenvalues of the matrix [ : 4]. Hence,
1 J
find the matrix whose Eigenvalues are r3 and -1.
(1.5)
Prove that a square matrix A and its transpose AT have
the same eigenvalues. \ (1.5)
PART-B

Find the evolute of the rectangular hyperbola xy = ¢2.
(8
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3.

(a) Evaluate J' sin® 8 cos® 0 d6.

L LT

(b) Using Taylor's theorem, prove that

R X
X——<SINX —— 4+ —, for x > 0.

6 6 120

. Iamnx-—Xx :
a) Evaluate lm ——. 3
(@) x=0 f tan x ®)

(b) Discuss the nature of the series (10)
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(a) If ay, ay, G,...., a, are real numbers such that (5)
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then there exists at least one x in (0, 1) such that

apx" + alxﬂ‘l + ,azx"“z +.+ta, x+a,= 0.

(b) Find the Fourier series for

=N, -N<X <0

L -

0<x<m



Ax ¥) =22 (1 —x—y). .
(b) Find the directional derivative of ¢(x, y.. b
4xz2 at the point (1, -2, —1). In the direction of t

vector 27 — j — 2k.
7. (a) For what values of , the equations
X+y+z=],
2&x+y+4z= 4k
and 4x + y + 10z = k2

have (i) Unique solution (ii) Infinite number of solutions
(iii) No solution and solve them completely.

L, 2
(b) IfA.-.:[:2 IJ’ then find A" in terms of A and I |

(8)




