Dawson College: Winter 2019: Linear Algebra (SCIENCE): 201-NYC-05-S6: Quiz 12 name: 7. La/””‘i’”’ém@’%f

No books, watches, notes or cell phones are allowed. You must show all your work, the correct answer is worth 1 mark the remaining marks are given for the work.

Question 1.! Let V = R%. For (u1,us), (v1,v2) € V and a € R define vector addition by (u, ug) B (v1,v2) = (u1 +v1+2,ug+ve +1)
and scalar multiplication by a [ (uy,u2) := (auqs + 2a — 2,aus + a — 1). It can be shown that (V,H, ) is a vector space over the
scalar field R. Find the following:

a. (1 mark) (3,3)H (-9,-6) = {‘34 41+ 2 ;3¢ (-6 1+ 1) = (-4 i”l)
b. (1 mark) —6E(3,3) = (Lg)(3)#2l-b)-2, (EN3)+ (-€)=1) = (-32, -25)

c. (2marks)0 gruce (v.m,a) s o vechor 5/0#65 we have chown i class Uhat
0=08y
Q=w(";f}) = (0**1[6'),'21 0(7) 1‘0—1) = (’21";)

d. (2 marks) the additive inverse of (z,y) .
smee (V, BT ) (s o veglor, spact we haye shawtv in class Cia b

CDECxY) & The addibie avives of (xy)
= (C0x+IENY, (Ny * ¢n-1)
= (-X-4 ,-y-2)
Question 2.(5 marks) In any vector space V, for any 7 € V and a,b € R prove that if ai = bt/ and ¥ # 0 then a = b. Justify every
step!!!
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Question 3.(8 marks) Show that if set of all points in R3 lying in a plane is a vector space with respect to the standard operations
of vector addition and scalar multiplication then the plane passes through the origin.
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Question 4.(2 marks) Determine whether the following is a vector space: V = {A|A € Maxo and AT = A} with the following
operations:
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A+B=AB and kA=FkA

That is, vector addition is matriz multiplication and scalar multiplication is the reqular scalar multiplication. Justify.
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