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Instructions

(i) Answer five questions.
(it) Write both sides of the paper but begin a new

fresh page.
(iii) Only approved basic scientific calculators may be used i

examination.

question on a

n this

(iv) Show all your solutions clearly and neatly.



1. (a) Find the total work done in moving a particle in a force
- field given by F~= 3zyi— 5zj + 10z k along the curve z =
24+1l,y=2%z=t3fromt=1tot=2.
» L (4 marks)

(b) What does a line integral mean to you? o
S - (1 mark)
N (c) If-A = (32° + 6y)i— 14yzj+1 20z2%k, evaluate [, A.dr from

w0, 0, 0) to (1, 1, 1) a long the followmg paths C:
(1) x—t y—t2 z—t3

(4 marks)

‘ (u) the stralght lmes from (0 0, O) to (1 0, 0) then to(l 1 O)
and then to (1 1 i1); :

- , (7 marks)
(m) the stralght 11nes from (0 0, 0) to 1,1, 1) '

(4 marks)

2. (a) (i) State Green’s theorem i in the plane.

" (ii) Prove Green’s theorem in the plane if Cis a closed
curve which has the property that any straight line
parallel to the coordinate axes cuts C' in at most two
points. _

' (8 marks)

(b) Verify Green’s theorem in the plane for §( (zy+y?)dz+z3dy
where C i 1s the closed curve of the region bounded by y =

and y = z2
(7 marks)
(c) Evaluate ‘/‘((0201)) (10z* ~ 2zy®) dx — 3zy?dy along the path
zt — 6zy® = 4y
(5 marks)

3. (a) Define the following terms as applied to a point (z0, Yo) of
the function f(z,y) of two variables:

(i) local minimum,
(ii) absolute maximum,
(iii) absolute minimum.

(5 marks)
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(b) When is a pair of co-ordinates (m,n) said to be & critical
point of a function f(z,y)? Define a saddle point of such
a function. ' '

(4 ma.rks)

(c) State the second deriVat’ives‘Atest that describes with ap-
A propriate equationsthe -pr_ocedure you take to test the ex-
? . 5 trema, points of a function f(z,y) of two variables that has
R R _continuous second partial derivatives on some open disk. .
s SRR RN PR , (5 marks)
L (d) Locate and classify all'the critical points for (z,y) = 22—
yr-2xy. T

o (6m arg's)_,_

& (a)Let w(, y, 7) =U11+u23 +ugk be de:ﬁned'_andvdiffefeﬁtiab’le :
- .ateach point(z,y, 2) in some region of space. EEORRS

T (i) State what you understand by the terms divergence and -
curl of u. - S o :

- . (2marks)

(ii) Compute the divergence and the curl of u(z,y,2) =~

i+ (y +cosT)J + (z + €M)k _

' ' (4 marks)

(b) Determine whether a vector field F(x,y,2) = yi+ (cosy +
z)j+ (ycos yz)k is conservative? '

(3 marks)

(c) Evaluate the following integral:

fo% fo% (z cosy — y cos z)dydz.
- . (5 marks)
(d) (i) What doyou understand by the term directional deria-

tive?

(2 marks)
(ii) Find the directional derivative of ¢ = zlyz + 4z2® at
(1,-2,—1) in the direction of 2i — j — 2k.
« (4 marks)
5. (a) (i) When is a function f(z,y) said to be differentiable at

a point (Zo, vo)?
(2 marks)

Gi) UV = In(z?+y?), prove that V is a harmonic function.
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(b) (i) Given that f(t) and g(¢)

functions, prove that

254y x o0 =

(4 marks)

are differentiable v‘ectorﬂvalued

£(t) x g'#) + f'(£) x 9(t)

f?f f.(t) = fri+ f2j+ fa(t)k and g(t) = qi+gaj+ga(t)k-

(i) Given that f(t) =€

s : o (o) .E‘va.luate"ﬁh_e fél‘lowi'r_lgsin.tggral: =y 5 f:{zz(’z}y)‘dzdyjd:c. o
T o ‘ (6 marks)

(5 marks)

2; 4 ¢~5t; + tk and g(t) = te®i +
4/35 + (t* + 2)k. Compute 2

6. (a) () ‘,Giviaﬂ-f‘héu,t” f(ét, y) =

(ii) By using the definition of partial derivative of a func- L
" tion f(z,y) at a point (o,
522 + 4y’x + 2, then folz,y

3rdy+4z £in "
syt find fry a0d fiy:

[£(t) - 9(8)]

(3 marks)

. (5f,mafks)

yo), prove that if f (z,y) =

) = 10z +49°. -

(4 inarks)

(b) State Stoke's theorem and Gauss’s divergence theorem.

(4 marks)

~ (¢) (i) Zr, the set of integers under addition modulo 7 is an

abelian group.
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With the aid of an ex
arithmetic above is use

(i) Workout the same table of Z7
under multiplication modulo 7.

END

ample, explain how the modular
d in Cryptography.

as in 6(c)(i) but now

(7 marks)
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