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1. Read the instructions very carefully

2. Thetime alowed for this examination is STRICTLY three hours

3. Read each question carefully before you attempt and allocate your time equally between all the Sections
4. Write clearly and legibly. Illegible handwriting cannot be marked

5. Number the questions you have attempted

6. Use of appropriate workplace examplesto illustrate your answers will earn you bonus marks

7. Any examination malpractice detected will lead to automatic disqualification.
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Section A Attempt 2 questions from this section.

Question 1.
5. (a) (1) Show that L [cif(t) + cof ()] = ¢, Lf(t) + c,Lg(t) (5 marks)
(ii) Lf'(t) =sLf(t) — f(0) __(b marks)
(b) Find the Laplace transformation of ,
f@®) = {];: _9 v Stt:; (1bmarks)

Question 2:

4. Find the general solutions to the following differential equations

ax _ _ W _ gy %,
= 4x+y+z,dt—x+5y zZ, ==Y 3z

(25 marks)

Question 3:
1. (a) Given the system of differential equations
dy _
i 6x + 3y
ay
= 4x + 5y.

(i) Express the equations in the form x' = Ax
(ii) Find the Eigen values of A
(i1) Find the Eigen vectors corresponding to the Eigen values. Hence write

the solution to the differential equations. (25 marks)

Question 4:
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2. (a) Use the Laplace transforms table given below to evaluate the

following.
1 1
f[1] =- fle?] =
i1 T
‘E t _ - —at — —
L] 522 tlee™] (s + a)?
1
21 — at]
1= el = o2
f[ta]:— n,—at] — n!
5?’1' t[the™] (S—I—af)nﬂ
n] — ; I
‘E[ t ] - gn+1 f[an_at] — n: —
o3 = 2 S
KR f[cos wt] = — >
P[] = n! S +w
t Sn+11 f[sin wt] = FER .
fle %) = —at .; _
[e™ ] s fle tsmwt]_(5+(x)2+w2
w+a
£le % cos wt] = S
) [7]

)  f[te”®]

ni)  £[te3t]

1v)  £[sin 5t]

v)  f[e %sinb5t] __ (15 marks)
(b) By integration, find the Laplace transform of f(t) = #. (10 marks)

Section B Attempt 2 questions from this section.

Question 1.
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9. The population z of Kampala engineers follows a logistic model
dx 1 1 2

=——X——X

dt 100 108
Where t is the time in years. Given that the population was 100000 in 1990

(i)  Determine the population as a function of timet.
(i)  In what year will the population double

(iii) How large will the population ultimately be? (25 marks)
Question 2:

8. Solve the following second order differential equation. The initial condition
applies to all the parts of the differential equations

(i) "6y +5=0 (_5 marks)
(ii) " = 6y + 9y =0 ( 10 marks)
(ili)y" + 11y + 24y =0 ( 10 marks)
y0) =0  y(0) =-7
Question 3:

11. Find the first and second order partial derivative of the following functions.

(a) z=2+ay+ v + bx—5y+ 3 (10 marks)

(b) 2 — 6xy + o (5 marks)

(¢) 10ay—32"—4y — 22—y + 5 (10 marks)
Question 4:

7. Solve the following differential equation

(a) ="+ (tan y){L‘ = cos’ Y (10 marks)
(b) cos’ xsinx%+ (cos’ x)y =1 (15 marks)
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