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1. (10%) A matrix B is said to be a square root of a matrix 4 if BB=A. (1) Find square roots of A =

5 5
5 10

2. (10%) Show that the following matrices form a basis for M,,.
[3 4 ] [0 1 [ 0 -8
3 —4F 11 0oF L-12 -2

3. (10%) Are there values of r and s for which

]. (2) Prove that for a 2x2 matrix 4 whose determinant is negative, then 4 has no real square root.

1 0 0
0 r-2 2
0 s-1 r+2
0 o0 3

has rank 1? Has rank 2? Has rank 3?7 Has rank 47

1
4. (10%) Find a matrix S such that S> = A, given that 4=|0
0

O W
o v

5. (10%)In R3, consider the line / given by the equations
x=-1l,y=tz=-t
and the line m given by the equations
x=2s, y=1l+s,z=s
Let P be a point on / and Q be a point on m, find the values of # and s such that
P — Q||? is minimized.

oK (F—E10 7)

6. #| A Laplace Transform XKLL T IVP BI& - (10%)

Yo+ 4 4 13y = 8(1 — 7)) + 8(r — 3m).
.\:(O) = 1. \9'(0) =
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7. #|F Euler’s method % »(0.2) zififufd - px) AT IVP FABZf#
y' +xy +y=0, y0)=1 »y(0) =2

1 A 3 P K (step size) & £=0.1 - (10%)

8. #|F £ % % R sk (Variation of Parameters) £ ## 5\ F IVP ## % »(0)=1 > y’(0)=0 &) F1 A - (10%)

y'— 4y’ + 4y = (1262 = 6x)e™

, {6 -1 (-2
X —(5 4)x, xm)-( 8)

10. #| A Laplace Transform K& AT IVP [} - (10%)

9. RMEIAF IVP B - (10%)

y" + 16y = f(r), y(0) =0, y'(0) = 1, where

cosdr, O0=1<
0, t=m

finy = {




