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Algebra
Question. 1 | 36 marks|

(a) Expand(3 - Vi) Ih}' the binomial series, state the convergence condition on x.
(b) Use mathematical induction to prove that for any positive integer n,

44 14 444" = -4—'{-4—1 ),

X oo : 2
————— into its partial fractions.
x(x“+x+1)

{c) Decompose the fraction

e

(d) Find the equation whose roots are those of equation x " +8x ' +24x% +32¢ =0 and

each increased by 2, and then solve the two equations.

Question.2 | 36 marks|

(2) Suppose 4 is 3% 3 orthogonal matrix. If B =24, find a value of det 8 ?

[-1 3 u'i
(b) Find 4 for 4={ 1 -2 | |using row operations method. Hence, or by any ofl
|
o1 2
-2 [ 1]
method, solve the system AX +28 =C ,where B=| 3 |and C =| -1 |.
3 2
E & 3
(¢} Find the eigenvalues and eigenvectors of the matrix [0 5 6
0 0 -7



Differential Calculus

Question 3. (36 marks)

a)For Iny=sin"!'x prove that

(1 - x2)y™*D = (2n + Dx y®+1) 4 (02 + 1)y™
b) Find

lirg(cnsh x)1/(F-1)
X—

c) For the function f(x) =sinx ,—-w/2 < x < n/2,

B —

given in the figure

i) Sketch f~1(x), ,?% , and f' (x)

i} Verify Mean value theorem for f(x)

d) Prove that the solution of the equation  sinhx = sincsc™!e*

is x=1Inv3

Question 4. (36 marks)

X cimd
a) Findy' if x” =23% 2% | cechcosh~! x

glan™ T

1) What value should m assigned lo make the function f(x) continuous at x = 0,

X cosecx , x<0
In(x +m), x>0

where f(x) = {

¢) Find the Taylor series pansion of f(x) = e“°S* about x = m/2.

d) Prove that tanh lx = !n( }E), jxl 1.
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