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1. (i) Given that |+ JJ: is a root of the equation e vazv b= 0. find the values of the real

numbers a and b. hence, solve the equation,
(i) Given that Z, and Z; are two complex numbers, show geometrically or otherwise that

(@) |z, + 2] 2]z, ~ z,|, and

M) |z -z 2|z ~|z|.
{c) Hence, find the least and greatest values of |:, + :,l , when z, = -3+ 4iand Iz,l =10

find I] (x)ely .

actions. Henee,

1o

(i) Express fix) where f(x) = in partial ¥
=) (\ 1)
() Define cosechy in terms of ¢ . el

Given that x > 0, prove that a@r Cos echy = In

Solve the equation ar cos ech(2x) + Inx = Ins.

- : ‘ 2

3. Given the matrix M, where N
M=l A -

4 3 i

lll Find the real values of k for which M is invertible.
(1) For k = 0, findl . . ‘
(@) the image of the line 25 4 3/ + 5k + A(/ + j + k under the transformation with matrix M.

) A,
(€) the point whose image is (- 12, 0, 24), under the transformation with matrix M.

4. (i) Sketch, using the same axes, the curves v* = dxand p' = x".
Shade the region for which(r' - 4.\‘1\"’ -x )‘ 0.
(1) Show that the polar equation of the curve C with Cartesian equation
(f" + ,r")" 2’ va>00s r'=a’sin20.
Sketch the curve C, showing clearly the tangents at the pole. Verify that the tangent to C at the

. l?
point where () = 3 1s parallel to the initial line,

5. (1) Show that the arc length of the curve ay’ = x' for0s s < 7;' is ';‘"
X R

(1) Given that x =asin 2/, y =acos2t, find the mean value of y in the interval 0 €7 < %
(a) With respect to t, ,
(b) With respect to x.

6. Find the equation of the tangent and the normal at the point I{la +2 ar’ ]lo th bola
e e parn

(v=2a) = 2ay.

The tangent and normal at P cut the x - axis at T and N respectively, Py h .
ove that —— =g ,
Find the coordinates of the point Q at which th ;
7. (i) A particular integral of the differential cquau:z?omm T ot the G
:I X L% :
=5 +6x=2sin2 is Asin2r + Beos?y
¢II /] :

Find the values of thcdvenl constants A and B, Hence, solve this iy
erenti ;
when /= 0,x=Oand ==l 1l equation giving that
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(i) The function [ is defined on the set of reg) numbers by f(x) =
greatest integer less than or equal to x, gkeqcl the mnpl; 0‘: A r-\') -;) X+ lx.] + where [x] means the
orD<y«<()

2
Evaluate Ij(.r):l\'.
0

8. (i) the Points A, 13, " X
a=i+2j+3 b fa?m.:kp:““:‘?" }’""i"" a, b, ¢, respectively relative to the origin O, where
-l - =l P . 3k . A
(W) the vector equation of the plane ABC in 1 o
(b) the area of triangle ABC. . e lormran s p.

(c) the perpendicular distanc i
(d) the volume of the letrnl::der:trl l(l)‘;l';gm -

!
(e) Evaluate J' sinh ™' 2xedy ing y
X + BIVIng your answer to 4 decimal places.

. (i) Given that every
: e‘llmcnl n‘)‘\ e\':r_\ clement x of a Broup (H, *) satisfies the relation x * x = e, where ¢ is the identity
(i) The élrme:t'. :{l !(’Il. ‘) 18 & commutative group
e set IR g 2
Write down the six ele?n::r\::::gm PRI, 00 10 2 2 B whvees 35 o0, 1) amd 5o =90, 1, -
A binary operation * on G s given by (u.h). (e ,I)= (“ +, 04, d), where +, and +, denote addition

modulo 2 and addition modulo 3 respectively. Show that (G.*)forms a commutative group.

| you may assume associativity)




