MA2001 Test 1 Semester A, 2017/2018
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Name: dent ID:
Answer ALL questions. (Full marks: 40) Total Marks:
Ql: Q2: Q3:

Question 1 (10 marks)

It is given that w = f(x,y,z), where x = rcost,y = rsint and z = t3.

(i) Finda—w and 2. (5 marks)
(ii) If = 2, g—;: = —1, and %}z: = 3 at the point (x,y,z) = (—2,0,73), find the values of
E and E at the corresponding point (r,t) = (2, m). (5 marks)
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Question 2 (10 marks)

xu+yvu’ =2

4 2..3

uniquely for u
xu +yv =2

Suppose near the point (x, y,u,v) = (1,1,1,1), we can solve {

and v as functions of x and y . Compute 2_2(1,1).
Odwth XU+ V=3 N, u,+xux+36/qu+V-M€%x):o
| &mu)}"}:" ’ lu‘*wnﬁuﬁ/‘- 3V W zo
At Oogpuw) =0000) , we T
|+ Ug t Vg +akx=0 & %")ux-ﬂ/ = -|
Z |+ 4Ux + 3Vx =° Py +3Uk = |

© &7%%&;{: =3

q'u,( +3V)( e =
7 5Uy = ~R
s P
> wx({/[) = --5:

Pana 2 AFfA



Question 3 (20 marks)

4 0 1
Diagonalize the matrix A = (O 3 0) by the following steps.
2 0 5
(1) Find the eigenvalues of 4. (4 marks)
(i1) Find three linearly independent eigenvectors of A. (7 marks)
(iii)  Construct a matrix P from the vectors in (ii) and calculate the inverse P~* using Gauss
elimination. (3 marks)
(iv)  Calculate B = P71A. (2 marks)
(v) Calculate D = BP. Is D a diagonal matrix? (2 marks)
(vi)  Deduce the eigenvalues and eigenvectors of C = A% + 24 + I, where I is the identity
matrix. [Note: Do not attempt to compute matrix C]. (2 marks)
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