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First Semester
MATRICES, CALCULUS AND LAPLACE TRANSFORMS
(Complementary Mathematics for B.C.A.)
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: Three Hours

Part A (Short Answer Questions)

Answer all questions
Each question carries 1 mark.

Define non-singular matrix.
Define normal form of a matrix.

' ) 1 2
Find the inverse of the matrix A = [3 4]._

s
:-po

2 s
Ifl—%Su(x)sl+§2—forall :ntO,Jﬁnd lim u(x)

(z-1) (x2 — 2x)

I

Find the derwattve of with respgct'to z

State Rolle’s theorem.

Form a partial differential equation by eliminating A and B from 22=i-22-+'-yi.

B2
Eliminate the arbitrary function ffrom z = ™ f(x-y).

By applying the definition of Laplace transform, find L (cos at).
State the convolution theorem.
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Part B (Brief Answer Questions)

Answer any eight questions.
Each question carnes 2 marhks.

1 2 3
Find the rank of the matrix A={1 4 2|
2 6 b

Using matrices solve the system of equations :

2x-8y=8,4x-y=11 \ - '

| B
. ‘ - 1 2

Find the characteristic equation and the characteristic roots of A= 5 2 .

Find the tangent line to the curve y=+/x at x=4.
Find the derivatives of all orders of the function y = x* — 32> + x.

At time ¢, the position of a body moving along the s-axis is § = t5 -6t + 9.
Fmd the body’s dcceleration each time when the veloc1ty is zero.

%

Find the absolute extrema of f (x)=x"3 on [-2," -3].

Form the partial differential equation by eliminating the functions f; and f, from z=fi (x) f2( ¥)- -
Solve g::—:=

Find L (sin 2¢ cos 3t).

Find L (cos3 2:)

. vl s .
Find L [82 +23+5J

(8x2=16)
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Part C (Short Essay Questions)

Answer any six guestions.
Each question carries 4 marks.

Find the rank of the matrix A, by reducing to it normal form :
_ 4 0 2 6
A=[2 1 38 1|
o 1 2 -2

Find the inverse of A using only row operations to reduce A to the identity matrix I;

¥ -
s

1 8 3
A=(1 4
3 4

x-1

. 1 lim ————.
Find 1?1 x+3-2
Show that the function £(x) =+ is differentiable everywhere except at x = 0.
The curve y = ax? + bx + ¢ passes through (1,2) and is tangent to the line y = x at the origin. Find

a,bandec.

Find the value of ¢ in the mean value theorem for the function f ()= 54— +1 on [0, 2.

' , . a2 .
Solve the partial differential equai:ion-g:‘:z—‘z +2=0, given that when x=0, z=¢” and

@
I

Find 1! 1-¢) |
t - |

§+5
Find the inverse Laplace transform of 2. 5. g’

(6 x 4 = 24)
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Part D (Essay Questions)
Answer any two questions, Each question carries 15 marks,
If A and B are any two non-singular matrices of the same order, then prove that AB is non-
singular and (AB)™! =B~ A1, .

Find the inverse A~! of the matrix

1 2 3
A=(2 3 2|

3 3 4

Use A1 in part (b) to solve the system of eqﬁatiolns _

X+2y+38z2=3, 2x+3y+Zz 0, 3x+3y+4z=5.
State the mean value theorem and interpret it geometncally '
Deduce that if f (x)=0 for all x in an open interval (a, ), then f(x)=c¢ for all x in (e, b)
where ¢ is a constant.

For what values of ¢, m and b does the funetion

3 x=0 '
f(x)= -'-:lc2+3le-a, D<x<l .
mx+b lsx<2

satisfy the hypotheses of the mean value theorem on'[0, 2], °
( '
Find the partial differential equation of all spheres whose centre lie on the z -axis,

Explain the terms complete integral, partxcular mteg'ral, general mtegral and singular mtegral
of a first order partial dxfferentlal equatmn R

L]

Solve x (y—2) p+ ¥* (z- x) g = 22 (x-2)
Define .Laplace transforn; of | a‘ func'tlion.- ‘If LIf () ]=F (s), prove that .
L[e* f ®)]= 7 (s-a). |

If L[f (t)]=7 (s), show that L=[(sin' h at) £ (:)] = —[ s-a)+F (s + a)]and

L[(coshat)f (t)]= 2 [f (s-a)+F (s + a)]. Hence evaluate L (sin b 2t sin t),

Apply convolution theorem to the inverse Laplace transform of ( P )2 .
s+a
2x15= 30)
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