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PART A
Answer all questions, each carries 3 marks Marks
1 , . 1 1 11 6 ?3)
~ Find the rank of the matrix | 1 2 —3 —4| by reducing to echelon form.
e — -1 —4 _.9EE08
2 . -2; 2 -3 3)
If one eigenvalue of the matrix | 2 1 —6| is 5, find the other eigenvalues
-1 =2 ol
without finding the characteristic equation.
3 = =3 xy? o’f 3)
Iffx,y)=x’y+ e ’ﬁndaxay'
- Find the critical points of the function f (x, y) = 2xy — x3 — y2. 3
5 - 1,1 dxdy 3
Evaluate [/ [, e ek 3
6  Find the area of the region enclosed by y = x2 and y = x . 3)
7 Determine whether the series Y= % converges. If so, find the sum. 3)
8 Test the convergence of Yp=1 9%! . ‘ &)
9 Determine the Taylor series expansion of f(x) = sinx at x = % . 3)
10 Express f(x) = x as a half range sine series in 0 < x<2. 3)
" PART B
Answer one full question from each module, each question carries 14 marks.
MODULE 1
11 a Solve the following system of equations using Gauss elimination method. @)
2x+y—z=4
X—y+t2z=-2
x—2y+z=-2
b , 2 1 1 @)
Find the eigenvalues and eigenvectorsof | 1 1 -=2].
‘ -1 -2 1
12 a Test for consistency and solve @)
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2x+z=3
x—y—z=1
Ix—y=4.
: .41 Q)
Diagonalize [2 3] A ,
MODULE 2
Let f be a differentiable function of three variables and suppose that @)
i S g2 o W
w = f(x —y,y — z,z — x), show that == + 5 + E= 0
Let f(x, y) = x2y. The local linear approximation L to fat a point P is
' @)

L(x,y) = 4y — 4x + 8. Determine the point P.-

The length, width and height of a rectangular box are measured with an error of  (7)

at most 5% .Use a total differential to%’stimate the maximum percentage error that
results if these quantities are used to calculate the diagonal of the box.
Find the absolute extrema of the function f(x,y) = xy — 4x on R where Risthe (7)
triangular region with vertices (0,0), (0,4) and (4,0).

MODULE 3

By reversing the order of integration, evaluate foz e dxdy . ™)
2

Use triple integral to find the volume bo index by the cylinder x? + y? = 4 and

)
the planesz=0and y + z = 3.

Evaluate the double integral fol x - cos(x? + y?) dxdy by converting to polar 7

coordinates.
Evaluate [ff. xyzdV where G is the solid in the first octant bounded by the )
parabolic cylinder z = 3 — x? and the planes z =0,y = x and y = 0.
MODULE 4

T ST e 7
Test the convergence of the series S s e o @)
Examine the convergence of (i) Y 1 (i) X £ 2

g k=1 3k k=1 2k2-1" (4+3)
Determine whether the series Y e, (—1)* Z—,: is absolutely convergent. @
: o ¢ qvk+1 K+l

Examine the convergence of }};_,(—1) el o

MODULE 5
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X, 0<x<mn

Find the Fourier series for f(x) = {27[ %  weyem
Obtain the half range cosine series of f(x) = x in the interval 0 < x < m.Hence

1 1 w2
show that 1 +3—2+5—2+--- M

If f(x) = |x|, expand f(x) as a Fourier series in the interval (—2,2).

Find the half range sine series for e* in the interval (0, [)
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