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2. (a) Write down expressions in WXMaxima for the followings:
4 3P, (z?+z:+2)

i=1
(i) Doy (28 4+1)
(ii1) H;il P*
(iv) T2, a™
(b) Answer the following questions using WXMaxima.
(i) Solve z° + 6z* — 132 — 90x% — 72z for z.
(ii) Find numerical value of %(In 2? — 22 + 5) at x=2.
3

(iii) Find —a%——i(—y sin(2z) + 5z%e%)
yox

(iv) Find the jacobian matrix of the function

flz,y)= (" — 20y +2y+z — 1,e"V")

(v) Evaluate [;°5e™5" dt

i) Integrate [, [* —— ded
(vi) Integrate [ [ o dzdy
4z —1
(vii) Find partial fraction of Z—Egtx—m—)
(viii) Compute the limit of
1
lim

3. Let Y be a poissonly distributed random variable with event rate A. The probability
of observing k events in an interval is given by the equation

gayk
k!
a) Define above function in WXMAXIMA.

b) Suppose web site of the Department of Mathematics is visited averagely by 4
people daily. Find the following pobabilities.

k=0,1,2, ..

Pr(Y = k) =

(i) Exactly 2 people will visit the web site.
(ii) At least 3 people will visit the web site.

4. The plant manager of a company that manufactures office equipment’s is attempting
to determine the pooled variance between two assemble methods of a new chair.
n1=15 random selected workers each assembled the chair using method A and another
ny=15 workers using method B. The assembly times in minutes fo each worker were
recorded as shown in the table below.
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Find

Assemble times | 6.3 5 6.1 6.1 64 5 59 6.2
by method A 6.1 61 69 52 71 5 6.6
Assemble times | 5.2 6,5 72 59 59 6.7 59 6.5
by method B 6.1 49 5.7 6.7 53 58 5.7

the pooled variance(S,) between two assemble methods. Note that S, is given

by the formula

n; — 1)512 + (Tl2 = 1)522_
n+ng—2 ’

Sp2:(

where|S;% and S,? are the sample variances of method A and B respectively and the
sample variance and mean are given by following expressions.

52 — Z?:l (Ii _f)z and T = Z?:l Ii‘
n—1 n

(

i) Create a 4 x4 identity matrix.
(ii) Create a diagonal matrix of size 6 with diagonal element sin(z).

Let

4 4 -3 6 2 2
A= 2 6 3 |andB=|1 9 1
—4 2 1 -3 2 8

i) Input the matrix A and B in Maxima.
(11) Find A + B.

(iii) Find 3A.

(iv) Find B?

(iv) Find A.B

(vi) Find inverse of A + B.
vii) Find transpose of A + B.

(viii) Find the determinant of A + B.

—~~

ix) Obtain characteristic equation of A.
x) Divide the first row of matrix A by 2.

(b)

N

[
Plot the functions f(z) = —e~ 7 and g(z) = on the same graph in

2m (1l + x?)
he range of -3 < x < 3. Name the graph f(x) as Gaussian distribution and
he graph g(x) as Cauchy distribution. The vertical axis should be labeled as

ensity.

), et ot

1
The Binormal distribution is given by f(z,y) = o exp(—-%(a:2 + y?)).

i) Plot the function f(x,y),
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(i) Obtain contour plot, in the range -3 < x <3 and -3 <y < 3

(c) Plot the graph represented by the parametric equations 2 = #5 + sin(2xt) and
y =t+e' for -2.5 < t < 2.5. The horizontal and vertical axis should be labeled

as x(t) and y(t) respectively.

7. (a) (i) Define the following function in Maxima

(z +5)? < —5
z+95)/2 ;— 5 < z<0

Jix) = (= +5)/ _
(—z+5)/2 0 < z<5
(z — 5)2 g > B

(ii) Plot the above function in the interval [-10,10].

(b) (i) Given a quadratic equation az? + bz + ¢ = 0. If b — 4ac is non-negative,
the roots of the equation can be solved with the following formulae,

1

root]l = 2—(—6 + Vb? — 4ac)
a

T00t2 = él—(—b — Vb? — 4ac)
a

Write a Maxima program inside a block to read in coefficients a,b and ¢, and
compute and display the roots. If the discriminant b* — 4ac is negative the
equation has complex roots. Thus, this program should solve the equation
if the discriminant is non-negative and show a massage otherwise.

ii) Using the above program solve following quadratic equations.
g
(i) 2> —=52+6=0
(i) 22— 4z +4=0
(i) 22+ 2x+5=0

8. a) Find two nonnegative numbers whose sum is 9 and so that the product of one
number and the square of the other number is a maximum.

b) A container in the shape of a right circular cylinder with no top has surface
area 37 ft?.Giving comment for every step answer the following,

(i) What height h and base radius r will maximize the volume of the cylinder?
(ii) What is the maximum volume of the cylinder?
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