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MATH 251 (Winter, 2026)
Test 2

1. (3 marks) Evaluate [‘? _;]T—z[‘; _g] [‘51][4 5] +
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2. (3 marks) For what value(s) of k (if any) does the product of the matrices [k 2] and [4 6]
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3. (4 marks) Let A = [:1; Z] . Use the Gauss-Jordan method to find A~!, and then express both

A~! and A as products of elementary matrices.
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4. (4 marks) Use the LU method to solve the system Ax = b, where
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b = #5L 1—,, g = -->)(="7
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5. (5 marks) Let A= [0 0 (D0
0000

(a) Find a basis for row(A4).

{[";oo-\],{°°‘ °3]}

(b) Find a basis for col(A).

{1,081

(c) Find a basis for null(A).
Xe=¥, Xy=5, Xs5= t ('Fne)
v,z —2¢*t, X3= -31
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(d) Find rank(A) and nullity(A).

Vol (A) =2 m\l.‘i-n(M‘ 3
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6. (6 marks)
(a) Complete the definition of what it means for 7' : R® — R™ to be a linear transformation:
Y - '
T(u+v)= T( ) "'T( V> for all u and v in R”, and-
N .
T(cu) = cT( V> for all u in R™ and for all scalars c.

(b) Consider the linear transformation 7 : R? — R? defined by

(G- =al)

(i) State the standard matrix for 7.
% - sl
\*l- X's -\
(ii) Find the standard matrix for the inverse transformation 7-1.

- (3T —\{ X {3 ] (sace s [])

(c) Consider the transformation 7 : R? — R? defined by

r(G)= 1]

(i) Evaluate T'(i), T'(j) and T'(i +j).

TV -t - 3]
TGR) = T(['D- [z]

\ 5
(t}) =T(IV) =Y, \]
(ii) Is T a linear transformation? Briefly explain.

No. TNty = [3]#+ 13]= T1t+3)

Does hot SJ‘ISF‘Q ]s"fmrgd-»a in ra.-i'(&).



