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MA4005 Engineering Maths T1

SECTION A
Marks
1. (@) |If z=eY +x*y prove

(i) Fdz Pz

AP AR
5

(ii) é; =é§ —ex 2 vy Z)e Y 2y

R D
5

(b) The volume, V, of a box is calculated from the formula

10

V =¢bh using the measurements ¢ =20cm,

b =15cm gnd h =10cm. The maximum error in each
measurement

is O.1cm. Find, using partial derivatives the maximum error
in the

calculated value of V.

2. (a) Evaluate the integrals

(i) f% (4x—7)297 dx

() rl dx
. —+ x2 —qx #40



(b)

(c)

Find the area of the region bounded by the curves

Find the centroid of the area in (b).
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3. (a)
(b)

4. (a)

function

Marks

Find the general solution of each of the differential
equations

. dy 5
| ~ 45y =e?
(i) dx y = e 6
(i) y" = 3y' + 2y =sinx + cosx, 6

A body moves so that its velocity at any time t is directly
proportional to its distance x from a fixed point. Its equation
of motion is

—— —%kx, k constant.

Find an expression for x in terms of t
given that x=¢e at t =0.

Calculate from the definition the Laplace transform of the
4

f()=2t,



(b) Use the tables to find the Laplace transform of the functions
2

(i) f(t) =t —#sinh 5t

(ii) f () =—e* sin2t.

(c) Find the inverse Laplace transform of the function

2+ 3s — s?
(s+ (s> +1)°

F(s)=

(d) Use the Laplace transform to find the solution of the

6
boundary value problem

yty=t y0)-=1

-4-
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5. (a) Find the period of the following periodic functions
(i) f(x) =sin(2x + 1) 2
(ii) f (x) = cos” x. 2

Determine if either of these functions is even or odd.

(b) The function f(x) is periodic of period 277and is
defined over the interval [—7z 71 by



14

(a)

B —FF=<=a _
feO=1 , fx+2m)=f(x).

Find its Fourier series.

SECTION B

Find one non-trivial solution of the homogeneous system of
6
linear equations

x+y—-2z=0
2x—y+z=0
—x +5y —8z =0.
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Q.7

Q.8

(b)
7

(a)

(b)

(c)

(d)

Find the inverse of the matrix

4 U of
2 -1 —1C

B 1 -k

and hence solve the system

x+y+z=1
2x—y—z=2
3x+y—z =5,

State the axioms for a vector space.
4

Show the set R of all real numbers with the usual
operations of addition and multiplication by a scalar
is a vector space. 6

Determine which of the following sets of vectors are
linearly independent in R3

(i) v, =X(1,0,1), v, =<X0,1,1), v 3 =(1,1,0)
(”) Yl =(1,1,1), 22 :(1, _2, 3): 23 =(3’ 0, 5)
5

Show that the vectors
v, —=€l.2) and v, —=&14)
span R?.

Find the eigenvalues and corresponding eigenvectors of
the matrix

o oOd
O
A=[0 1 -1 14

B o 1H



Determine the Rank and nullity of A.
6



