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First Semester
Civil Engineering

MA 8151 — ENGINEERING MATHEMATICS —1

(Common to : All branches (Except Marine Engineering))
(Regulations 2017)

Time : Three hours Maximum : 100 marks
(Codes/Tables/Charts to be permitted, if any may be indicated)
AnsweBALL questibng

PART A—(10% 2T 20\m@arks)

i x
1. "Evaluate Tim L_ :
=0 ot x

2 Find the points of inflexion of y = 4x® + 3x* — 2x.

a5

3. If f(x,y) = xcos y + ye* then find o and
dx ay

a

4.  Compute the Jacobian where u = 2 andv=x%+ ¥2,
x

Determine [ (2x - 5)'dx.

o

2
: 1
6. Evaluate ‘0[ e xz)dx.

2 2¢

Sketch the region of integration for the integral I I(4x + 2)dydx and write an
05t

equivalent integral with the order of integration reversed. (No need to

evaluate)

=1
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8. Changej
0
103

5 a) (@)
(ii)

() @
(ii)

123 Map ()
(i1)

b @
(ii)

18, (&)
(i1)

\‘I’]_W

x?

(x2 " yz)dydx into polar coordinates. (No need to evaluate)

= ]

9. Write the superposition principle for homogeneous linear ODE.

Determine the Wronskian determinant value for y, = coswx and y, = sinwx .

PART B — (5 x 16 = 80 marks)

A rectangular sheet of metal of length 6 meters and width 2 meters
is given. Four equal squares are removed from the corners. The
sides of this sheet are now turned up to form on open rectangular
box. Find the height of the box, approximately, such that the

volume is maximum. (8)
Show that the function y = |x| is differentiable on (-,0) and on
(0, ) but has no derivative at x = 0. (8)
Or
vx? +100 -10 o B2
Evaluate (1) lim —DH—)--— (2) lim xz : (8)
x=0 e o 2x° + 5
Find the maximum and minimum values of
F(x) = 3x* 4 2x® — 6x% + 6x + 1 iHl the interval (0,2). ©)

Find the local extreme values of f(x, y) = 99° - 2yt 322 £6xy .1 (8)

Use Taylor’s series formula to find the quadratic approximation to

f(x, y) = sin x sin y near the origin. (8)
Or
Find the maximum and minimum values of the function
f(x,y) = 3x + 4y on the circle x* + y* = 1. (10)
x2 + yF u du 3
If w(x, y) = then prove that x— + y—=—u. (6)
Egls e S i
] 1 L 4
Determine (1) I—-——-dx (2) jsm t cos” tdt . (8)
TR
V- =)
? 2% -9x-35 T 3
Find (1) ~ x (2) dx (8)
-!(x—Z)(x+1)(x+3) -'[:ngﬁ &1
Or
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2 3 % - . ",
® @ Evaluate () [Vxlnxdx (2) J%dx, ®)
A > X +x-2
(i) Determine (1) [+*sinxdx (2) j’29 sin 440 ®)
0

14. (a) (1) Find the area of the region R enclosed by the parabola y = x> and
the line y = x + 2. (8)

(i) Find the volumes of the region between the cylinder z = y? and the
xy-plane that is bounded by the planes x =0, x =1, y=-1, y = 1.
(8

(b) (i) Find the volumes of the tetrahedron in the first octant bounded by
the coordinate planes and the plane passing through (1,0, 0),(0, 2,0),
and (0,0, 3). (10)

(ii) Sketch the region bounded by the coordinate axes and the line
x+y =2. Then express the region’s area as an iterated double

integral and evaluate the integral. (6)
15. (a) (1) Solve the IVP y" + 25y =0, y(0) = 4.6, ¥'(0) = -12. (8)
(i) Solve Euler Cauchy equation x®y"+3xy +0.75y =0, y(1)=1,
y(1)=-15. (8)
Or
b (@) Solve y' +5y + 4y = 10e™*. (8)
(i) Solve (D? — 2D + I)y = 35x*¢* by variation of parameter. (®)
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