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B. Tech(CIVIL/ENV/FAE)- 15t SEMESTER

Mathematics-I (Calculus Multivariable Calculus and Linear Algebra) (BSC-103B)
Time: 3 Hours : Max. Marks:75

Instructions: 1. Itis compuisory to answer ali the questions (1.5 marks each) of Part -A in short.
2. Answer any four questions from Part -B in detaii,

3. Different sub-parts of a question are to be attempled adjacent to each other.

PART -A :
L Define Gamma function and write down the value of 1—'(%) : o9
(®) : 1 1 (15)
Evaluate lim, (— - x)
(¢} Explain the physical significance of divergence. (1.5)

(d) Write down the Dirichlet’s conditions for the convergence of (1.5)
Fourier series.

(e) _ 1 _ 1 (1.5)
Check the convergence of the sequence = and the series Z T
() Expand SIn X in powers of x : (1.5)
(@) Define Critical point and the Saddle point. (1.5)
(h) ¥ (1.5)
Show that grad r = =
(i) Explain Taylor theorem with Cauchy’s form of remainder. (1.5)
() Define Rank of the matrix with appropriate example. (1.5)
PART -B
Q2 (a) Find the coordmates of the centre of curvature for any point (%, ¥) (8)
on the parabola y 4ax Also find the equatlon of the evolutes of
the parabola.
b m/2 _dx 7
Y Evaluate fO Vvsinxdx X f / W 5
Q3 (a) Discuss the convergence of (8)
X a= - B ol

12+34 5.6 18

(b) Expand TX — x%ina half range sine series in the interval (0, m) 3



Q4 (a)

(b)

Q5 (a)

(b)

Q6 (a)

(b)

Q7 (a)

(b)

Fihd the values of a and b such that

x(1—geos x)+b&inx 1

lim,

x3 3

Use mean value theorem to prove that

> sin x> Deifelisiog <1

X
V1-x2
When does the equality hold?

A rectangular box.open at the top, is to have a volume of 32 c.c.
Find the dimensions of the box requiring least material for its
construction.

Find out the directicnal derivative of the function

f(x,y,2) = xy* + yz> atthepoint (2, -1, 1) in the direction

of the vector I + 2j + 2k

Evalugté f Oa fo?a/“_—ax- -.x’-y dy—dx o

by changing the& order of integration.

Find the volume of'solid bounded by the surface
(x/a)* + (/Y2 + (z/c)* =1

Using Gauss Jordon method find out the solution of

IxHIyvriz=1,

x+2y=4,
WY+ 52 = ~2,
283y 5Hh
Find out the inverse of the matrix by elementary row operations
g 31
. c
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(7)

8)

(7)

(8)

(7)

(8)

(7)



