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Mobile phones are NOT ALLOWED in the examination room.
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In calculations, you are advised to show all the steps in your working, giving your answer at each stage.
Non programmable electronic calculators, Mathematical formulae and tables are allowed.

You afe reminded of the necessity for good English and orderly presentation in your answers.
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1.. Show thaty,:f;, V1 4+ da?da ’7\»%\/_2- + “',;ln(S 4.,-::2'\'/5

). T o0 e 4 marks
”ef"c’?%qmem 35, ﬁﬂd - :“e:hglh of are | Of the parabola y' =7 f?r vgh-lzhdo —my lztel b etk
Further show ithat the area of the surface Eenerateq ‘when the arc L is rotated completely g out the  — ayi¢ i
39
il ) : 4 marks
. .-2. Given the differential equatN{ ‘ T
d? .
d?Z’ —dy =2 41,
Find the complementary funCt}on of this differential eqiation. S his 2 marks
soluti ; E SR Y . e (PR d '
Hence find the solution of the d1ff§remla1 equation for which when = £ Oy =0= ﬁ, 6 marks
3. a)Solve completely the equation Justifying your results ;
4tanh o — sinh2z = 0. » 3
) : marks
Given that y = sinh(1),
prove by Mathematical induction that
d’Zuy L : : .
T 4 Smhy(% z), n € N, : ; 4 marks
1_~4. Find the gcd (40321, 35287). ‘ 2 marks
Hence find the values of aand & for which ‘
40321a + 35287h = 1. 3 marks
¢) Solve the congruence
Tz = 2(mod 15) ‘ : 1 mark
.Hence, using the Chinese remainder theorem or otherwise solve the system
7z = 2(mod 15) : 4
3 marks
3z = 1(mod 4)
. 5. The Cartesian equation of a Hyperbola H is
gt
16 4
Find
i) the foci and the directrice of H. ‘ 3 marks
ii) the equation of the tangent at the point P(z,y,) 2 marks
i) the equation of the normal at P. . 2 marks
The normal cuts the coordinate axes at 4 and B, while the tangent cuts at C and D.
iv) Find the ratio of the area AOAB :AOCD. 4 marks
6a. Show that the parabola z? = 2y is represented by the polar curve,
Ars __%EP_G__ 3 marks
1—sin®@ : e
Find the equation of the tangent to this curve that is parallel to the initial line. 2 marks
b. A complex transformation from the 2 — plane to the w — plane is defined by
2+ :
W = -
1+ 2 ‘ ‘
i) Show that » — 20— W : : < i mark
w : o : :
i1) Find the invariant points of the transformation in the form a + b4, ¢,6 € Q. 3 marks |
iii) Show that the image of the circle IZI = lisaline in the w - plane, and describe the line fully. 3 marks
e
‘OTRU AP ;"”.7;;;2}}4'5&}'562}: --------------------------------------------------------------------- Page 2 0f 4



M where ;

-~ - - atrix
7. A transformation T is defined by the ™
011
M=12 3 0f.
o1 2
Find P
g sl .+ and justify you :
DM | Hence state the invariant point a0 ] T answer. 5 marks
i) M~! _ 2 marks
iii) the plane whose image is
sddy-s=0_——— 3 marks
—— : s A, Band Cu:
8. A plane I, contains three non-collinear point o With position vectors
B i 3j; b= i— k’ c = 3_] + respect}Vely_
i). Find the area of triangle 4BC. | 2 marks
ii). Find the equation of II; in the form ren = d. 2 marks
A second plane I1, has equation re(i — 3k) = d.
iii). A plane TTis perpendicular to both I1,and IL; Find the equation of the plane 11. 4 marks
TAM fanction fis defined by
f(.l‘) - h'l(.’l? -— 1)
r—2
Find
i) the domain of f. 2 marks
ii) the following hn% f(z), where b is every boundary of the dom(f) 4 marks
T
iii) Find f"(z) 2 marks
iv) Given that f"(z) > Oin its domain, state the relative position of any tangent drawn to the curve v = f(z)-
: 1 mark
v) Draw the table of signs of f. 3 marks
vi) Sketch the curve y = f(z). 2 marks
. 10. Two recursive sequences are defined as:
w =1 u“+1=un—3,
and vy, =1, Vo= du,
Find
i).u, and v, interms of n. ' 3 marks
Another sequence is defined by
1-u,
wn = - .
vﬂ
Show that
i) w, 20, VneN. 3 sisdics
iii). w, is bounded 3 marks
Find ‘
iv). real numbers a and b such that
a<w, <b. 7 3 aasks
e L S S e SR
This document is the property of the TRU and the Inspectorate of Pedagogy and should not be reproduced without the permission of the authors, EE



