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-3 3 -1
1. a)Giventhematrix M =| 1 -3 2).

2 -1 0
Find M~1. Hence, find the image of the line Zc—;}- == Kg—- == under the transformation whose matrix is M.
(6 marks)
b) Consider the mapping with transformation 7: R2 — 'R2 defined by
T(x,y) = 2x — 3y, X Ad)
Show that T is a linear transformation. (4 marks)

2. a) Bxpand In(1 + sinhx)_as a series of aseending powers of X up'to and including the term in x%. Hence, show

/ 2 .
that (1 + sinhx)z/x = (1 —x+ %) (6 marks)
b) Find the polar@gordinate of the point at which the cardioids#s= a(1 +ec0sf) has tangent -line which is
parallel to the initial line. (4 marks)
3. a) Given that f(x) = m, éxpress f(x) in partial fraction and hence ghow that )
[} fdx = §(26.5 —In5) (5 marks)
: n 1 R 1, _ 1 2 46
b) Show that [ x™tanh ™" xdx = —=x"*tanhs X = —mdam xz —dx. Hence, evalliate J,/? x5tanh™ xdx.
(5 marks)
4. a) Find the value of the real constant A for'Svhichuthesdifferential equation /1— —(3- 2/1) dy s A=2)y=20
has a solution of the form yr\—/] ePi(A + Bx% where A, B, [ are real constants. State the value of B for this value
eet us
of A. Obtain the general solution of the differential equation /1— —-(3- 2/1)%1-/ +(A=2)y=2x2+3x—7
for the value of A calculated above. (7 marks)
b) Given that y = sech™'x, show that y = In (1+ ;—xZ)- (3 marks)

express Z in the form a + bi, where a, b € R. Hence, find |Z?| and arg2Z.
(6 marks)

5. a)leenthatZ—_\/_,

b) Prove that for real 8, R—(+;9/T) 2ei0/2 (4 marks)

6. a) Verify that k(k + 1) is an even number Vn € Z . Hence, prove that ifa and b are odd integers, then
(a? — b?) is a multiple of 8 (5 marks)

b) Find the length of the arc of the curve x = Int, 2y = (1 + %) between the points (0, 1) and (In2, 2)
(5 marks)
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7. a) Prove that if a = b(modn) and ¢ = d(modn), then ac = bd(modn) Va,b,n€Z
b) Find the general solution of the equation 147x + 56y = 21 forx,y € Z. (10 marks)
8. a) Prove that the set S = {1,2,4,7,8,11, 13, 14} forms a group under multiplication modulo 15. There are three
subgroups each consisting of 1, 4 and two.etherelementsyof S. List these subgroups and prove that two of them
are isomorphic. (7 marks)
b) Prove by induction that }'r_, 4" = %(4" — 1), where n is a positive integer. (3marks)
9. The curve C; of the function f is defined by A
4e”
S(x)=x42+
e +2
a) State the domain of / (2marks)
b) Find
i) l_lg] f(x) and l_iz}l S(x) (4marks)
ii) l_i)r&[f(x)—-(x+2)] (2marks)
¢) State the asymptotes of Cr (2marks)
d) Find the turning peint of Cr if any (2marks)
e) Establish a variation table of f (4marks)
f) Sketch the curve C (4marks)
10. Two sequences (u,,) and (vn) for n € N are'definedasfollows
Uy = 3 Vg =
1 and {\/‘e et hj’? a%
Unt1 =5 (Un + V) Unt1 = 5 (Uns1 + Vn)
i) Calculate uy , v ,u, and v, (4marks)
ii) Another sequence (w;,) is defined by
W, =v,—U, VneN
Show that w,, is a convergent geometric sequence (3marks)
iii) Express w;, as a function of n and obtain its limits. (2marks)
iv) Study the sense of variation (monotony) of (u,,) and (v”) . What can you deduce? (4marks)
V) Consider another sequence (l‘,,) defined by
_I..
(=5 e
Show that (t,,) is a constant sequence (3marks)
vi) Hence, obtain the limit of the sequence (u,,) and (v,,) (4marks)
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