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Read This First!

Please read each question carefully. Show ALL work clearly in the space provided.
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Math 271 MlIdterm 2 Practice Exam 1

1. Suppose T : R? — R? is linear, T((1,0)) = (1,2), and T((1,1)) = (3,5).

(a) What is T((2,3))? { soedch: fo Fiad e aumbor :

[5]
(23) = -1-(4,0)+3-(1.1) ¢ (1,0)+ ce Ll = (23

(= Citl=2 = € ==t
s> sinte T i linem, €=3 (=3
T(23)= - T(1:b) +3T (1)
= - (1,2)+3-(3.5)
= (8.3,

(b) Is T injective?

[5]
Qeat: T wjedhive <= Jnvd i fisvich.

NDW' VX[%ELTZ: T(Xt%): T((x-,_,a“.l)) +y (lll) >

(i) Thio)+5 T (11
(=y)- (12)*+ % (3.5)

= (X"‘lii' 3y, 2x-25+§«5]

= (x+2y, 2x+3y).

—_—
—
—

Hence, (xu) e ladT =y  %+24=0 & 2x3y=0.
neducing +his aea systena grus (4 £ 18)— (5 2{JES - (2 70)
SO +he Lmlg soletion 4o +hia sﬁgrm i X=y=0 fe. Jeei T= {5}

Thiy implies ¥hat T i injechive.

(continued on reverse)
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(¢c) Let a and 8 be the standard basis for R2. Compute [T]5.

As @owuﬂ in part (b),

T(Xlg) = (x+Z2y, 2x+3y).

Lonten an column veden,

T@)= (552)= (6 2()
SO, Ny +he Jawaﬁaﬁd basis, the malix M[Y’W“tl%‘m

2L )

[10]

Abowictive solution:
dosuvc that the Pk colunan 6f [T M

[TE T TQ) = W

The secondh column vy [TZ 4y T(S) whith
we may obtain a» goMow;'-
T —r(‘)-m)
= (8)- &)=
Combing oauts the mdix (2 é)
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2. Let V= P(R), W =R?, a={1,14+x,1+x+2%}, and 3 is the standard basis for R2. Suppose
1 2 3]

that T': V — W is a linear transformation such that [T]B = L o 1l

(a) Find a basis for Ker(T).

pekalt) = T()=D . => Tp)g=B
= [1‘3“ L?b_:
Now, \ﬁ'\ﬂg [_?L; (*) +hn mahiy equazhwl is the homuyg, 5,141”,

Lyl E e (g 2tk GR3BE

° 6,
Lhin hos oAl wldior X=-2 Y=-%, Z P, 0
pelenlT) = (pla= ( = -'-‘) o ke lT) s spaane

by e ply. withh covdls. ) in bl 4, -]-—(1+x<)+(l+¥+7<] -l

Thak s, {1} » @ s P kaalT)

(b) Is T surjective? Justify your answer.

BS Pm’f ( ), nulli H@(T)zi ’BD Mwlrnulhi;,
sank (T = JmBR)-1=31=2,
Since demn m =2, it Fllows gt J.Mlﬂ = Nank (T),

D wl T N _gw))eaﬁw,.
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3. Let T : R? — R3 be given by T'((a1, az,a3)) = (a1 +az, as, a; —as3). Show that T is a invertible.

Dbserve +that B Gite =0
T (a0e,60= O & { o, =0
o, "Q} =0

Soluing > sypitm by haud gives 0u=0 (28 efa),
o QD=0 and Hws a=0 (1 egh), & O-Gy=0 => &3=0
(Sm ED('V\), s A=01=0-=D the W\ly %{&Hm.

Hence m('r)=§6}, je.
aullly (T) = 0.

onich implt‘(A that T 5 'mfeA-i Ve .

5
By nanhe-nullity, pank (T)= AmlR = wdid5 (1) =3, 5

T iy ab &_u_{n'_é_ﬂﬁl‘-

Hence T o nuentible.

( a\rewatz endlmg: itz the  “two-out-of- Hhae thepum).

Page 4 of 6



Math 271 Midterm 2 Practice Exam 1

4. Let V = {(x1, 72, 73) € R3| 21 + 225 + 323 = 0}. Prove that V is isomorphic to R2. [10]
Rewafting /' M parawetensed Sum,
\/—.:. —g (—Z‘L;"ng Yz, \(3) ' Xe, X3 € iR (‘gud }

= span {(—1.‘:0\, 7,0 (5},

Thox $wo vedon ane LT, since
X (.’7': \‘b) * % (-'), D, ‘) =2 (’Z\"l :5\(3, ¥z, \(-,)2 [D,0, (b
:) *z = X}SD).

s> thuy o 6 basir Pn v, & thy dimV=Z.
Py proved v clenf diwV=n, fhea V 1 )somwphn/bﬁzj
L the dwiied rendk follows.

W explratly, the lneanmap
T R—V
guuenby Thy) = x (Tloleg 301
a invnhble, 1e. an romephism
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5. Suppose that T : V' — W is a linear transformation such that dimkerT = 0. Prove that if [10]
U1, Uy € V satisfy T'(v) = T(03), then ¢ = 0.

Since dimbnlT)=0, lnl®) =155 .

1§ T@)= T, then
TE-T@ =5
= T(g-V0)=0 (sineeT nlinead
":—-> ~\7|"V7_ € LLML'T\
=) (7\-'\71, :‘B

= v: =Vo
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