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SECTION A
(Written Section)

Q.1.:
(A) Explain the difference between
(i) y1:=a*x +b and y2:=(a, b,x) > ax+b .
(ii) diff and Diff .
(iii) solve and fsolve .
(iv) Piand pi .
(v) the symbol () and [ ] .

(B) What will be the result of entering following Maple statements.

)a:=1/4 and b:=1.0/4.
(ii) seq(2*n*3 , n=1..4)

(iii) end;
(C) Write Maple statements to calculate
2
(i) j’ x3dx
.
(") 1+_1_+_1_ ._1._ _1_ _1_ l

(D) Write Maple statements to produce 10 pairs of data sets
(xi,¥),i=1..10 using the following relation .

y;=0.3+0.2%x, +1_5*sin(x,)
for 0 < x <20.

Time: One Hour
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~Q.2. The steady state temperature distribution T(x) along a particular thin bar

of unit length is given by

d’T
7 =10(T"-20)

The boundary conditions are at x=0, T=100° C and % =1.0.

Using the Maple commands:

(i) Find the exact solution for T(x). Plot the solution for the interval 0<x<1. [4]

(ii) Solve the equation numerically using default numerical method available [4]

in Maple. Plot the solution in the interval 0 <x < 1.

(iii) Plot solutions of (i) and (ii) on one graph.

(iv) Convert the second order differential equation into two first order

[2]
(3]



differential equations. Solve the two first order differential equations
numerically using default numerical method available in Maple.

Q.3. (a) Using Maple statements generate 10 data points ( x;, ;) using the [5]
equation

yi=0.1+9.8x;
for xi=x.1+Ax fori=0...10 with xo=7.0 and Ax=0.71.

(b)Using the above data points, write a program in Maple to caiculate [10]

10 10 10 10 10 10
ZXI !Zyl llez lzyl2 lleyl ,and Z(xlz_xlyl)
=0 1=0 1=0 1=0 =0 -

1=0

SECTION B
(Practical Section) Time: Two Hours.
Q.4. (a) Plot the function f(x) = sin*(x)-x® for x=-1t0 2. | [5]
How many roots are there?

(b) Solve the equation f(x)=0 to determine its roots. [10]

Q.5. Find the solution of the initial value problem [10]
gi’c y cot(x ) +20sin(x )cos(20x )

with initial boundary condition y( 772 )=0..
Plot the solution. Explain why there is beat phenomena. [5]

Q.6. The velocity v(t) of a falling body of unit mass under the influence of
air resistance from a height is described by the differential equation

? = -9.8+0.009v*(7)

Initial value is given for t=0 as v(0)=0.

(A) Solve the equation for v(t) using Maple commands.
Plot v(t) vs t for t=0..15. » ' [10]

(B) At time t=10, a parachute is opened, resulting into a differential equation
for the fall as
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(i) Convert the equation of (B) into a differential equation for distance x(t). [5]
Initial boundary condition is at time t=10 and this is

x(10)= 500

v(10)= value of v(t) from (i) at time t=10.
(ii) Solve the differential equation numerically uéing default method of Maple.  [10]
(iii) Plot x(t) vs t for t=10..100. [2]
(iv) From the graph estimate the time t when the falling body touches ground. [5]

(v) From this time find x(t) and v(t). " [8]

©ee END OF EXAMINATION €eee



