B0-R4: BASIC MATHEMATICS

NOTE:
1. Answer question 1 and any FOUR from questions 2 to 7.
2. Parts of the same question should be answered together and in the same
sequence.
Time: 3 Hours Total Marks: 100
1.

5

a) For matrix Azﬁ 3

] , verify that A%5A + | =O, where | is a unit matrix of order 2, hence find A™.

llm 12 22 32 nZ
b) Evaluate N o oo [§+ St S+ .t F]'
C) Evaluate foﬁ(\/z — x2)dx.
d) Solve the differential equation 2 = 1*<os*
1 L dx 1—co.sx
e) Express @ @z n the form of a + ib.
f) Find the area of a parallelogram whose diagonals are represented by the vectors a=3i +j— 2k
andb=i-3j+4k.
s)] Find the asymptotes of the curve
x?y? — x’y—xy? + x+y+1=0.
(7x4)
2.
a) Reduce the following matrix into its normal form and hence find its rank.
2 3 -1 -1
1 -1 -1 -4
A= .
3 1 3 -2
6 3 0 -7
b) Test the convergence of the series
R L I
ATttt sat :
(9+9)
3.
a) Find the Eigenvalues and Eigenvectors of the matrix
1 1 3
A=|1 5 1].
3 1 1
b) Evaluate the integral [ —=—
5+4cosx
(10+8)
4.
a) Find the area of the region
{(x,y): x2 +y? <2ax, y> > ax,x =0,y=0}.
b) Solve the differential equation:
x?(y — 1)dx + y*(x — 1)dy = 0.
(10+8)
5.
a) Find the local maxima and local minima for the function:
f(x) = x* —62x% +120x + 9.
b) If £(x) = (cox)'°9* + (log x)*, find f'(x).
(9+9)
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a) Find the equation of the plane though the points (4, 5, 1), (3, 9, 4) and (-4, 4, 4).
b) Find a unit vector perpendicular to the plane of d and b where
d=3i+2j+5kand b=i-3j+k.Findthe angle between @ and b.
(9+9)
7.
a) Find the equation of the ellipse whose minor axis is equal to the distance between the foci and
latus rectum is 10.
b) Expand tan (x + %) as far as the term x* and evaluate tan 46.5° to four significant digits.
(9+9)
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