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IMPORTANT NOTES:
1) Please make sure that you have written your student number and name above,
2) Check that the exam paper contains 6 problems.

3) Show all your work. No points will be given to correct answers without reasonable
work.




1) Let S be the part of the pa.raboloxd z = 6 — 22 — y? that lies abowethe plane z = 2,
oriented upward. Let F=z yz +° Zj + k.
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c) Verify the Stoke’s Theorem.
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2) Let W = {(z,y,2,t) e R*|z — 2y = 0, 2 + t = 0}.
(a) Show that W is a subspace of R%.
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(b) Find a basis S for W.
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(c) Find a basis B for R* containing S.
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3) For each u = (uy,u3), w = (wy, wz) € R?, define (u, w) = wyw; — 2uwy — 2ugw; + Sugtwy.

a) Determine whether (u, w) is an inner product or not. Leb waluy,up) , vt v,,v3) Jw
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4) Let V = ]R3, v = (1’0’ 1)’ V2 = (Oal,l)a Ug = (1,1,0), w = (1701 0)1 Wy = (15 1a0)9
w3 = (1,1, 1)

a) Show that S = {v;,v2,v3} is a basis for R3.
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b) It is given that T = {w;, ws, w3} is a basis for R3. Find the transition matrix Py, p
from the basis T to the basis S.
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c) Compute the coordinate vector [a]r of (2,—1,3) with respect to 7",
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d) Compute the coordinate vector [a]g of @ = (2, -1,3) with respect to S.
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-1 -3 2 1
0 -2 2 —1| be a3 x 5 matrix whose reduced row echelon form is

-1 0 2 -1 0

(a) Find a basis for the row space of A, if possible. ]
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(b) Find a basis for the column space of A, if possible.
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(c) Find a basis 3 for the solution space of the system Az = 0.
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(f) Determine whether or not v = (0,2,0, 3, 1) is a solution of the system Az = 0.

0’-1’3¢0 *Qr% "“ = 3#0 So X ) ,,;L & solu‘vu'\

of

sz(?.



6) Let v; = (1,1,1), »=(1,0, 1) and v3 = (1,1,0). 1t is given that T — {v1, va, v3} is a
basis for R3.

(a) Find an orthonormal basis S for R3 by applying Gram-Schmidt orthogonalization
process to the basis T.
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(b) Find a basis for the orthogonal complement W+ of the subspace W — Span{vy, ua).
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