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Note: All questions are compulsory.

Q. Question
No & i) s

Q1 | The accompanying F1gurel shows known flow rates of hydroc bf)ps 111t0 1 3
and out of a network of pipes at an oil refinery. Set up a linear syste"' _\ﬁvhﬁse
solution provides the unknown flow rates. ;

200 ¥ 150
» =
.\'1‘[ Xgy 5
> SN 5 200
: % QoL
Figure 1
OR
Find the reduced row echelon form of the augmented matrix for the linear
system: s
6 x1+ x2 A 4?(4 : L
—9 x1 +2x2 + 3x3 %8x4 = 1
Tzl —4x3 +5%x4 = 2

Use your result o determme whether the system is consistent and, if so, find
its solution.

Q2 | Colors in prmt medla, on computer monitors, and on television screens are | 1 3
implemented using what are called “colormodels”. For example, in the RGB
‘model, colors are created by mixing percentages of red (R), green (G), and
blue (B), and in the YIQ model (used in TV broadcasting ), colors are
created by mixing percentages of luminescence (Y) with percentages of a
chrommance factor (1) and a chrominance factor (Q). The conversion from
the RGB model to the YIQ model is accomplished by the matrix equation

Y [.299 .587 147 TR
1|=1.59% —-275 -321||G
Q 2120503 Al B

What matrix would you use to convert the YIQ model to the RGB model?

OR




Express the vectoru= (2, 3, 1, 2 ) in the form u = w1 + w2, where wl is a
scalar multiple of a = (—1,0,2,1) and w2 is orthogonal to a.

Q3

a) Show thatif S = { v1, v2, v3 } is a linearly independent set of vectors,
thensoare { vl,v2}, { vl,v3}, {v2,v3}, {vl}, {v2 },and { v3}
b) Find a basis for the row space and for the column space of the matrix.
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Q4

In part a) to f) determine whether the statement is true or false, and ]ustlfy

your answer. ¢

a) If A is a matrix with n columns, then the rank(A) + nullity(a) = n":"' s,

b) If A is diagonalizable, then there is a unique matrix P such that P AP' is
diagonal.

ey IPT PR A R and T (el Xk g2 y)Y=el T X+ Q2T(y) forall
scalars c1 and ¢2 and all vectors x and y in R", then T is a matrix
transformation. :

d) The column space of a matrix A is the set of st)lut s of A K=

e) The matrix (given below) is a regular stochasnc matrix.
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f) The matrix (given below) represents reflection about a line.
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Q5

Use the method of LiJ-d_ec_:omposition

3 -6 -3 3 0 o1 =2 -l
2 Qe prsi | anl) 4- 0110 | 2
—4 Vot -4 -1 2110 0 1

to solye the system:

Ik =6x =33 = =3
2.Yl, o} 6.1'3 = =22
—43{1 + 7.—‘(’2 it 4)&'3 == 3




