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Test 3

Question 1. (2 marks) Determine whether the following line (x,y,z) = (3+ (3/7)t, 4 —(2/14)t, (8/7)t)
and the plane —(2/3)x+(2/9)y — (16/9)z+ 12 = 0 and are perpendicular, parallel or neither.
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Question 2. (7 marks) Given the point P(1,—3,2) and the plane 3x+4y —2z+1=0
(a) Find the equations of the line through P that is perpendicular to the plane.

(b) Find the intersection of the line found in (a) and the plane.

(c) Use part (b) to find the distance between P and the plane.
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Question 3. (5 marks) Find the equation of the plane containing the line (x,y,z) = (5 —¢, 2 —4¢, —1+2¢)
and the point P(1,2,1).
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Question 4. (5 marks) Show that the points (1,1, ——5;? (2,1,-8),(1,3,—1), and (0,4,4) lie on the
same plane. € Po Ps ’p‘,
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Question 5. (7 marks) Let V be the set of four-tuples of the form (—1, 0, x, y) where x and y are
real numbers. Define addition on the set by

(_17 Oa X1, )’1) + ('_1, 07 X2, }’2) = (_17 Oa X1 +X2, 1 +}’2)

and define scalar multiplication by
K-1,0,%,y) = (=75 = (-1, 9) K, 'C:D

Check vector space axioms 2, 4, 5, and 10. If all other axioms are satisfied is V' a vector space?
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Question 6. (! @;marks )
(a) Is the set of 2 x 2 diagonal matrices
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(b) Is the set of 2 x 2 matrices
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where a+b-+c = —1 a subspace of M»,?
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(c) Is the set of n x n matrices A such that A7 = A~ a subspace of Mp,;,?
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Question 7. (5 marks) Do the vectors i = (3,—1,1), V= (2,5,0), W = (3,2, ~2) span R3?
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Question 8. (5 marks) Let p; = 1+2x—4x%, pp =2+x—3x%, and p3 = —2+2x+12 Is
p= O\)d—}; 3 % in span{p1, p2,p3}? (Note: The set of all quadratic polynomials a + bx + cx?
with usual addition and scalar multiplication is a vector space.)
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Bonus. (3 marks) The union of two sets, W and Wa, is defined as W; UW, = {x |x € W} orx € W5 }.
If Wy and W;, are subspaces of a vector space V is W; UW, always a subspace of V? Prove that it is
or give a counter example to show that it isn’t.
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Vector Space Axioms

1- If u and v are objects in V, then u +visin V.

2-u+v=v+tu

3-u++w)=(u+v)+w

4- There is an object 0,, called a zero object for V such that 0, +u=uforalluin V.

5- For each u in V, there is an object —u in V called a negative of u such that
u+ (—u) =0,

6- If k is any scalar and u is any object in V, then ku is in V
7-k(u+v) =ku+ kv

8- (ktm)u = ku + mu

9- k(mu) = (km)u

10-1u=u



