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1

@ (a) Use the binomial theorem to expand (1 +- %)-:c)T up to the term in z*, hence evaluate
(1.04)* correct to 4 decimal places. (10 marks)

(b)  Three forces Fi, F; and F; in newtons necessary to keep a certain svstem in
equilibrium satisfy the simultaneous equations.

2+ 3 —4F =4 1(21.}"-1‘*3}* T el
"F1+2Fo+5F3 18 }fr 'f' 9_’_ +Sr = )&
3F1““4F2+F3=‘"2 TR
FJ-?I f_ 4 3}»1 — A4 Fj =
Use the elimination method to solve the equations < f'f ) ,.L (8 1(_,{_' s [0 marlis)//

2 (a) Prove the trigonometric identities. é} Bl :
2- o =

cosf —cos’f
sint/

* cos48 + cos 20
(@) sin 460 + sin 20

sin®f(secf + cosecd)
(iii) e e =1+tanf

=sinfcosf

(@

= cot 30

_ (10 marks)
by  2(2%)—5(29)+2=0 (6 marks)

(¢)  Prove the identity 1+ cot*d = cosec®d . (4 marks)
3 (@  Giventhe vectors: A=3i+2k, B=4i—2+3k, C=3i+5—4k. 0
Determine:
@) S
(@)  24+3C D

(i) 4B—64 @maks) —

(b) Given that sinf = -‘7% where & is an acute angle, calculate the values of:

(i) cos@
(ii) tand. (5 marks)
© 27 5(22)+6=0. (7 marks)
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4. (a)

(b)

©

@ o

(b)

(©)

@- @

(b)
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2§__%,H§i&_
Given that z = cos(2z+ y) show that y o 0.

e
Given that z = 3secf and y = 12tan @, determine E‘{‘{ at the point § = %

Given that f(z)= 3z°— 282" + 12z + 4, determine:
(6] the co-ordinates of the stationary points.

(i) the nature of the points in (i).

T

() possible values of z; (:C~ ¥ £ Lt D _(-_, CxE _3))
§ —3X

(i1) two forms of matrix A.

: 2 r—4
Given that the matrix 4 = [
T

Solve by completing the square method 3z° —7z— 11 =0.

Given y = —ml? find % , from first principles.

l is a singular matrix, determine the:

(4 marks)

(8 marks)

(8 marks)

(7 marks)

(7 marks)

(6 marks)

Three currents I, I, and > in amperes flowing in a direct current circuit satisfy the

simultancous equation.

2L+ 4L +1,=6
3L+5L+2L=11
2I1+5fz—'f3= 1

V&

Use substitution method to solve the equations.

Use implicit differentiation to determine the:

2 dy
(1) value of T

(i)  the equation of the normal to the curve z° + 2y — 6y + 3z + 2y = 10 at the

point(1,—1).

(8 marks)
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bk (a) The volume of a rectangular box of dimensions a,b and c is given by v = abc. Use
partial differentiation to determine the approximate change in volume if @ increases from
4 cmto4.1 cm, b decreases form 3 cm to 2.6 cm while ¢ increases form 6 cm to 6.5 cm.

(4 marks)
(b) Evaluate the integrals
: Lo — mehrd s
o -£ ( T )dx
() [ (z+sin’s)ds (8 marks)
(c)  Solve the equation 2sin*f = 2 —cos@ for 0° < 6 < 360°. (8 marks)

@ (a) Application of Kirchoff’s laws to a resistive network yielded the simultaneous equations.

Il +.Iz _"I3 =0
—L+2L+1=9
oL —L+3L=1 - AS)
Use Cramer’s rule to determine the values of currents 7, I ,and Z,. (13 marks)
(b)  Given the matrices: X @
”>
1503 220
A=|2 1 2|and B=|1 3 2| determine (4B)". (5 marks) .
s 320 S
(©) Solve the equation 3™ = 7*** correct to 4 d.p. (2 marks)

DFXD\Jr © X\ rsxal xz + OXS 57@} Ey o} X2 BAO
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