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Part A
Answer any ten guestions.

Each question carnies 2 marks.

: R &—y 1 -1
1. Find the function value of f{z, ¥, 2) = S at e 5
2. Find an equation for the level curve of the function f{z,y) = /% — 1 that passes
through the point (1, 0).
a's

A fzy) == ¥/, evaluate promg

B 2
Find the rank of the matrix [ 1 3]

5. Define characteristic vector of 2 square matrix.

8. 3 8 0
Find the characteristic values ofthematrix | 5 4

3 6 1

7. Prove that tanh(26) = %ﬁ—ﬁrﬁg.

8. Ifzisreal, Show that sinh ' & = log(z + v2% + 1).
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10.

1.

12

13.

14.

45

16.

7.

18.

20.

2%

What is the real part of sinh (@ — i3)?

Write the binomial expansion of (1 + z)®, when n is a positive integer and when n is a
rational number.

Give the first and second approximations to the roct of an equation f{z) = 0 using the
bissction method.

Find the first approximation to a root of the equation 25 — 222 4 3z — 5 = 0 by the
method of false position, given that the root fies between 1 and 2. .
(10%2=20)
PartB

Answer any Six guestions.

Each question carmias § marks.

Find the partial derivative of the function k(p, ¢, 8) = p sin ¢ cos @ with respect to each
variable.

Find all the second-order partial derivatives of w = z sin(z?y).

Find the values of % and gﬁ at(1,1,1) f2® —zyp+yz+9y° — 2 =0.

Obtain the column equivaient canonical matrix A to the following matrix and hence find

i S
itsrankA=}]-1 4 1 -1
it 9 4. 3

{ S 2

Verify the Cayley-Hamilton theorem forthe matrix | § -3 2

1

Express %‘;‘%ﬂ in terms of descending powers of cos §.

Sum to infinity the series 1 +

cosf | cos2f | cosdf
1! ¥ 2 + 3 +.

Use the Newteon - Raphson method to find a root of the equation &° — 22 — 5 = 0.
{se the generalized Newion's method to find a double root of the equation
flzy=2* -2 ~z+1=0near L.
(6x5=30)
PartC

Answer any two quesfions.

Fach guesfion carries 15 marks.
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22,

23.

24.

25.

Solve the following system of equation
gt+y—z+t=02-y+22—1=03x+y+1=0

Sclve the system of equations
br4+3y+32=48,2c +6y—3y=18,8z -3y + 2z2=121

(@) Expand sin® 8 cos® 8 in a series of sines of multipies of 8.

"355.1130—1—...

(b) Sum to infinity the series esine + & sin2a + §

1. State the theorem, which gives a sufficient condition for convergence of the
iteration process in the iteration method for finding the roots of a given equation.
2. Using the iteration method, find a real root of the equation

(2x15=30)
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