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. Answer ALL questions. Meet us at ww |

For your guidance, the approximate mark alloc fuiwr Sor parls of each question Is indicated in brackets,

You are reminded of the necessity for good Engﬂsh and orderly presentation In your answers.

Mathemntical formulae and tables published by the CGCE > Board cmd nm‘ seless, non-programmable
calculators are allowed.
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1 2 . “ 2
1 (a) Find the complementary function of the differential equation i;—ﬁ - 4% +4y = 3¢7%,
in the form y = f(x).

i (3 marks)

ence, S o i

(b) find the particuta: integral and the general solution in the form y = f(x). (4 marks)
. . * cf = .—Ziﬂ.iz__

2 (a) Express in partial fractions the function I\A} GG ) (4 marks)

Hence or otherwise,

3 —1 (V7
3 (a) Solve for x, the equation tanh™? (E) = In3 (4 marks)

(b) Shlow that the set S = {1,3,5,7} formsagroup under multiplication modulo 8 (Xg) (4 marks)

=1 =1 "1
4 (a) A linear transformation is represented by.the'matrix M = (3 0 —-2).

[ s |
(i) Find the image of the lifig ¥ = 2i = 3j —4k+ t(i+j=ik), under M, (3 marks)
(i) Find the image of thé plane '+ y — z = 3, under M. '" (3 marks)
(b) A curve is given by thg/parametric equationsrx =6 ~sinf y = cost, 0'S0 < T
Show that the length/ofthe curve is 4 — 2v/3. (4 marks)
- : F . A
5 (a) Show that the curve withipolar coordinates (r,6), where 7 = Pecostp’ S anéellipse, E,
in the (x,y) plane. Eind the éecentricity of E. (5 marks)
(b) Show that the point P(3c0s8, 2sin@) lics on E. Also find the equation of the normal to
E at the point P. (4 marks)
Given that the normal at P to £ mects the coordinate axes.at the points 4 and B,
(c) show that when 8 = % the area of triangle AOB is -EE squared units. (4 marks)
6 (a) Solve the system of congruences &3 (mod 5), x = 4(mod 7) (4 marks)
(b) Using De Moivre’s theorem, or otherwise, show that
1 4(4~— 26
Zr=o (;;) cos2rg =220 N aet us at (4 marks)

— e

7. A transformation, f, on a complex plane is defined by z'=3z+2—4i

(a) Find the image of the point z =3 —1 S - (

(b) Determine the invariant point of f in the form a +bi, a,b€R (2 ﬂ’gkk:)
(¢) Show that f is a similarity transformation and state its radius. (3m 5 )
(d) Give the geometric interpretation of Fs (2 marks)

8. Consider the two vectors d = (3 — a)i — j — Sk and b=@2+a)i+3j+(2+pk an€l.
Giventhat @ x b = 11{ — 2f + 5k. . ' .

(a) Find the values of the real constants @ and - (3 marks)
Hence, A

~ (b) State the vectors d and b. : (2 marks) .
(c) Show that a and b are linearly independent. [ (2 marks)
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(d) Find the cartesian equation of the plane which contains @ and b and which
through the point P(1, -3,7). poes @ )

: 13
9. A function f, is defined by fx) = T 54 ] i’ :
Find the domain of f. 4 mﬂ*ﬂ)
((:; F}Ed the axes intercepts of the curve y = f(x). o8 5 mark )
f the two asymptotes to the curve y = f()- & ﬂnﬂfs)

(c) Find the equations 0
(d) Determine the stationary ;
(¢) Obtain a variation table for f and state its m

(f) Sketch the graph of y = [ ().

points on the curve y = f_(J'c). & )
onotonisity. a m:lfl's)

10.The sequénces (Uy,), (V,) and (W) are defined b)’l .V Ry, Ve
U0=2= Un+1=%(svn_un)3vo=lla Vn+!=_'3'(4n n/: ''n n 3 )

a) Find Uy and V; . LWy _ {sm:nks)

Eb; Show tlhat (Wn‘) is a convergent sqque.ncf: with positive terms. o mmmarkS)
rms of 7 and state its limits. ) " )

(c) Find (W) inte

(d) Show that (U,) and (¥,) are both increasing
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