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1. (15%) Which of the following could be solved by separation of variables?
(@ u,+2u=0 (b) xzuxx +yu, =0
() 2u, +3u,,—u, =0
2. (20%) By usiﬁg a trial solution u(x,#) = X(x)7T(f) and separation of variables, find
solution of the following PDE:
u,+u, =0 where u(0,7)=sint and u(c0,#)=0
3. (15%) Find the general solution of the following PDE:

u, +u=u, Hint: change variablesto £ =x, ¢g=—-x—1¢

: ; 2 -1 0 -2
4. (20%) Solve A’x=b if A=| 4 -1 2| and b=|14|.
-6 2 0 12

5.(15%) Let T:R* > R* be the linear transformation defined by
T([x, y]) =[4x—2y,2x+3y]. Find the area of the image in R® under T of the disk
(x=1)*+(y+2)*<9.

6. (15%) For vectors v and w in an inner product space, derive and find the sufficient

and necessary condition such that v—w and v+w are perpendicular.




