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B.Tech, 1= SEMESTER
HCalculus and Linear Algebra)(BSC-103D)
Time: 3 Hours

Max. Marks:75
Instructions: 1. i compuisory to answer alf the questions (1.5 marks each) of Part -A in s
2. Answer ony four questions from Part -B in detail
‘ 3. Different sub-parts of a question are to be attempted adjacent to each other.

Mathematics:

PART-A

e*dx as the limit of a sum. *°
(b)State the relation between Beta and Gamma function.

()Using L’

Que.l(a)Evaluate the definite integral f:

-
Hospital rule , evaluate lin(} xlogx.

X~
(@)Find the maximum and minimum value of the function f(x) = sin2x+5.
(e)Define Absolute and conditional convergence of an infinite series by giving one example
each.

(DDefine Power series and radius of conve

(®)Find gradient of ® at the point (1, 1, 1),
(b)Define irrotational and solenoidal vecto
(i)State rank nullity theorem.

rgence of power series.

where ®(x,yz) = x?y+y2x+22.
r's.

(i)Define symmetric and skew symmetric matrices. Also give one example of each.

(1.5%10=15)
PART-B
Que.2(a)For the given rectangular hyperbola xy = a2,
~ (DFind the radius of curvature (p).
il . ‘m'ﬁﬂ,wnatu of the centre of curvature (i.e. X, y).
:.. ~ ii)Show that the evolute of the given curve is (x+ y)2. (x-y)3= (4a)3, (10)

of the solid generated by revolving the ellipse -:—: + g = 1 about the

)]
y the Rolle’s theorem for f(x) = cos2x in (~m/4

chy’s mean value theorem for f(x) = e

s /4). ™
and g(x) = e in (0, 1). ®



infini ies:
:ven infinite serl
Que.4(a)Discuss the convergence of the given
ue. .

(7
g 2
R B TG e e
1+mtas t 2522 e (
(b)Find the Fourier series of the function f(x) =X - )

8)
= x2+y2+2? subject to the condition Xy +yZ +zx = 3a%
1 52 3 =4
6(a)Find the rank of the matrix A= [—-2 3 y A | (7)
i ' 1 9 16 —13
2 -1 1
(b)Verify the Cayley-Hamilton theorem for the given matrix A = {——1 2 —1|.Also find
' 1 -1 2
A @)
Que.7(a)Using Taylor’s series ,expand sinx in powers of (x- n/2).Hence find the value of
sin 91° correct to four decimal places. ~ D
-1 2 =2 -
(b)Diagonalize the given matrix A =| 1 2 1 ]
-1 -1 0

(8)



