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Algebra
Question. ] | 35 marks]

(a) Use De Moivre's theorem to solve the equation z S 4+8=0.
(b) Use mathematical induction to prove that 5" — 2" is divisible by 3 for any positive
integer n.

2x +3

(.r3—1)(x3 +1)

(¢) Decompose the fraction into its partial fractions.

(d) Find the roots of the equation x* —x d 432 -9x -54=0,

Question.2 | 35 marks]

(a) Prove that the product of orthogonal matrices is orthogonal.

(b) If Ais 3*3Imatrix and detd4 =3, find:

(i) det(24) (ii) det 4™
-1 3 0 7 4
oglfd=|1 -2 1|,8B=|1 0 [evaluate:
o 1 2 -3 -1
(i) AB (i) 247 (i) 47,
. -2 |
d) Using (c), solve the system AX +2M =N ,where M =| 3 [and N = -1|.
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Answer the following questions [Full mark 130 points]

1. (a) Solve forx

(i) In(x +2)=In(x =7)+In4, (i) n=235n_1(:r +4) [4+4 points]

2 v -
(iii) 1—4{—&2 0 [4 points]
x+2
: 1 ; ¥ .
(b) If f(x)=— and g(x)=sinx ,compute (g of }{-T-E}. [4 points]
%
(¢) Evaluate each of the following limits
(i) lim (3escx —cotx), [4 points]
x =0
" ] sinhx ;
(i Iim ———— [4 points]

X —» o 3+lan"x

[4 points]

(iii) lim (1+sin3x )™"
x =0
(d) Find the domain, range and discuss the symmetry of y =tanhx .

Sketch the graph of this function and then prove that

tanh(lnx ) = ol ; =, ; |7 points]

x°+1

i ; :
2. (a) Find - for cach of the following functions
ix
D y= sec”'(cosh5x )+ esch™'(3x) [6 points]
(ii) (cosx ) +sechy = cos x + logs(x 4 +1) [8 points)
(iii) y =a(l-cost), x =a(r-sint) [4 points]
(b) If v =sinh(m sinh ' x ), prove that

[1+x2J}"+xy'—m2y =1F; [5 points]

hence, or otherwise. deduce that
(I +x2}y':"+2} +(2n +1)J:=y("+l} +(n2-m%)y"M =0, [5 points]
(¢) Find the Taylor’s expansion of order 4 of the function f (x)=sinx

about the point x = n/3 and hence evaluate cos61” from this expansion.
[7 points]




