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1. Let S be the part of the paraboloid z = z? + y? lying above the region z% + y? = 2y
with downward unit normal vector 77 and C be the boundary curve of S oriented
in the clockwise direction when viewed from above (note that orientation of C is

positive with respect to 7). Use Stoke’s Theorem to evaluate Fedi where
c

F(z,y,2)=By+z t—2z t+2y) = By+2)i+ (z—2)j+ (z+2y)k.
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2. This question has FOUR unrelated parts.

1
Let A= i
1

— N
— = O
O OO
—_—_0 O
N O 3 Ot

(a) Find a basis for the null space of A (i.e. the solution space of the system
Az =0).

(b) Find a basis for the column space of A.

(c) Find a basis for the row space of A.

(d) Find the rank and nullity of A. PO E w W
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3. LetW:{[a b] | a,b,cER}.
0 ¢

(a) Show that W is a subspace of R?*2.
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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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4. This question has TWO unrelated parts.

Let (., .) : P, x P, = R be defined by (p(z), q(z)) = /1 p(x)q(z)dz
for p(z), q(z) € P,.

(a) Show that (., .) is an inner product on P.

(b) Find an orhthonormal basis for the inner product space P with the inner

product (., .) defined above by applying the Gram-Schmidt Orhtogonalization
! Process to the standard basis 8 = {1, , 2% } of Pa.
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5. Use Cramer’s Rule to solve the system

z + 2y + 52

= 2
2z — y + 3z =7
- — y + 2z = 3
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