Math 270 Exam 3 Review Answer Key Draft 2

1. TFTFF

2. a. Areaof AABC :@ b. Areaof o = \/%

c. Equation of plane: x+2y—-7=0
d. Parametric equations of line: x=t; y=3+2t; z=0
3. a =82 b a=—E c. cosl d. {ﬁtw}
3 N2z?-3

4. LetS= {\71 vy, \73} be nonzero vectors s.t. any two vectors are orthogonal.
Suppose a,V, +a,V, +a,v, =0. Then
0=(vi, 0) = vy a¥y +@,¥; + 85V, ) =, (Vi i )+, (Voo v, ) + 2 (i, Vs ) = @ (v )
since (\71 \72)=O and (\71\73):0 because of orthogonality. Since (\71\71)>0

a, =0. Inasimilar way, we can show that a, =a, =0. Thus S is linearly

independent.
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d. {1,4/3(2t-1), VB(6t" -6t +1)]

7. a. Yes b. No c. No d. Yes e. Yes f. Yes g. No h. Yes
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9. Let X and Y bein M,, and c be any real scalar.
L(X+Y)=A(X+Y)=(X+Y)A=AX + AY = XA-YA=(AX - XA)+(AY =YA)=L(X)+L(Y)
L(cX)=A(cX)—(cX)A=c(AX)-c(XA)=c(AX —XA)=cL(X)
Thus, L is a linear transformation.

10. Let f and g be differentiable functions. Then
L(f+g)=(f+g)'=f+g'=L(f)+L(g). Also, forany scalar c,
L(cf)=(cf )" =cf'. Therefore, L is a linear transformation.
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12. Let f and g be integrable over [a b]. Then

b

L(f+g)=[(f(x)+g(x))dx= j dx+_|.g x)dx=L(f)+L(g). Also for

a

scalarc L cf J'cf x) dx = c'[ dx cL(f). Thus L is a linear
transformation.
13.a. Code: 19 2021 42581 18 4 h. ?

14. a. Basis for Ker L = {t2 +t +1} - dim Ker L =1

Basis for range L = {t*,t}; dim range L =2
b. Basis for Ker L = {2t—1}; dim Ker L =1
Basis for range L = {1} ; dim range L =1

-1 1
c. Basis for Ker L = {[ L J}; dim Ker L =1

. 1 0(|0 1|(0 -1 i
Basis for range L = : : ; dimrange L =3
1 0|1 1|0 O



15. Proof: Suppose that A and B are nonsingular matrices. Then A™ and B™ exists
and AB=B"(BA)B and BA= A™(AB)A. Therefore AB and BA are similar.

16. Proof: Suppose A and B are similar matrices. Then, there exists a nonsingular
matrix P such that B=P'AP. We have

B2 :(P‘lAP)Z =(PAP)(PAP)= (P‘lA(PP‘l)AP) =P Al AP =P AP,

Now suppose that for any positive integer k, B = P*A*P, then ,

B** =B"(PAP)=(PA‘P)(P'AP)=(PA*(PP")AP)= PA'I AP = P AP
By induction B* = P*A*P for any positive integer k.

17. Proof: Suppose {\71\72 o VT} spans V . Let w be in the range of L, that is,
L(\?):Vv forsome vinV. But v=a\Vv,+a,v, + ... +a,v, for some scalars
a,a,,...a,. Thus, we have
w= L(\7)= L(a1\71+a2\72+ . +ak\7k)=a1L(\71)+a2L(\72)+ . +akL(\7k).
This shows that {L(\Tl) L(v:) o L(\Tk)} spans the range of L.

18. Proof: L:V W ; L(f)=f". If f isintheKerL,then f'(x)=0 which
implies that f (x) =k, a constant function. So Ker L= {f:f(x)=k vx}. Lis
not one-to-one because Ker L # {6} . L is not onto since the function e* is not in

X2

the range of L, i.e. there is no function f for which f'(x)=e
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