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(20 marks)
Yise find the eigenvalues and eigenvectors of 4. :
o (10 marks)
diagonalizable . “

y “eR, (4~ ~pl ) has the same eigenvectors as 4, determmeﬁts
g1 lrms of 4 and determine (4-37)". '

(20 marks]

(Qetermine / 7) the 3x3 matrix v, where v* is the transpose

of v;

YA B=w'+4] where Iisthe 1dent1ty matrix;

\/é'i) the rank of vw' and thé}ahk of B;

-

— (iv) the common eigenvalue of v’ and v'v.
(20 marks)
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gna;?;m;_g_a if any), 5"(&1:[" any) andlfsaﬂdle points {(if any).

) : (i)%C )nsader the unaomstna.med, problem of mmnmzmg the function
' 3¢" —e* =4yt 4 z¢ +2ze”" + 7y — 4z
. inthe three vanables %, ¥,z . Find the critical points.
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(@) Maximize and minimize

3" —e —4y*
subjectto e” +2¢™ + y* -4 =0

i1 g*_i)a'tlal denvaﬁv 3, 'cﬁnd thef?cmtlcal gpomts and estabhsh which Ennes are!

over the variables x, y. State clearly the points where the maximum .

and minimum are attained and the corresponding maximum and
mlmmum values.

(¢)  Show that the differential form

-(ycos(xy) +e.}’)cix+(xcos(xy)+xe'y +2y)dy:, o
is exact and integrate it.

A R




Bty

i

| (ii1) Note that Equaﬁon (*) is also a 1st order linear ODE. What is the

by reducing it
Solve

...?im..a.m i
Y

to a separable equation.

i2x-§-y~:—7’-
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Y x+3 y()

integrating factor?

(iv) By multiplying throughout by the integrating factor, reduce equation
(*) to-an exact differential equation. Verify that it is indeed exact.

(v) Solve

(b) Let D denote the operator of differentiation (as usual). Compute

Hence solve

YL
T T 2y

(D2 —D—?)sin(e")

‘y"_.y'—zy _ COS(Bx)_Sm(ex)(2+e2x) |

2. (a) Using an Integrating Factor, solve
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(1+3x2)y'+6x;z+(1_+3x2)(1+6x2)y=(1+3x2)e"’

(b) Use the D -operator method throughout this question (2b).

(i) Solve

(ii) Solve

y'-2y'+y=x+2x

Y+2y+y=e™ (x3 + 2x) 1267
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1. % ) 5
C?n-: 7

{ii) :mﬁmtely many solutlo:ns
(1.11) no solutions.

- [Hint: Use Gaussian Row Reduction on the augmentéd matrix [A : y]}.

(20 marks)
Solve the system of equations for case (ii).
(10 marks)
_ x y z
p, 3. (a) Showthatdet | y+z x+z x+y[=0
R 2 2. 2
(15 marks)
1 0 4
B (@ Workout detd if 4=|0 4 3
0 20 _
(5 marks)
7
(i) Either use Cramer’s Rule, or else use 4™, to solve Ax=|11 .
4
) ' : (15 marks)

0 00

M ;,,_7 () B=dA+0 0 0|and C=24,
: 02 0

determine det B and det C.
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