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(a) A-1 

(b) det(A). 
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Q2: Let V be the vector space spanned by the setS={ v1=(1,-2,0), v2=(3, -3,6), 

v3=(-1, 5, 0}, v4=(2,2,4}, v5=(5,-7,12)}. Find a subset of S that forms a basis of V. 

t?< ( I -t Ac) ~ l (4 marks) 

v' 
. Q3: Find a basis for each eigenspace of the matrix A=*; 0 . Moreover, find 

l 1 

the algebraic multiplicity and the geometric;. mu_ltiplic of each eigenvalue of A 

and deduce if the matrix A is diagonalizabi6;6r"'ri';; , .,~ marks) : . 

Q4: Let IR4 
be the Euclidean inn~r P--rC?duct space. Find the distance betw.een 

the vectors u= {2,4,2,-2) and v= ~~T, i;t'):~ Also, show that these two vectors 

are orthogonal. . :· . .. --~~ , - . · (~s)-
,. ) c... ~ I -----... _ ----
t ~--- ~ 

Q5: Assume that the vector space R 3 
has the Euclidean inner product. Apply 

the Gram-Schmidt process to transform the basis vectors (1,0,1), (0,1,2), (0,3,0) 
into an orthonormal basis. V (6 marks) 

______ ___.. ____ _ --·---=--,.-- . ----- ~ 

/ Q6: Let V be an inner product space, let V0 be any fixe~ vector in f, and let 
\ 
\ I T : V ~ JR. be th'e map defined by T( vi = ( v~ vo) for all v in V. Show that: 

(a) Tis a linear transformation. 

(b) If vo E ker(T), then V
0 

= 0. 

·--3 3 . ... .. . ... . ... . .. ·-- .. 

Q7: Let T: JR. ~ JR. be the linear operator defined by the formula : 

(5 marks) 
--x ·~! . . :/ . 
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T(xpx2 ,x3 ) = (3xp-2x1 -4x2 ,3x1 +4x2 -2x3 ). -- ---~-- . ' . ··: \ : . 
:. :.:·_ .··· 

: ... . ' 
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(a) Find [-«s; where 5 is the standard basis of lR3 
and 

B={vl=(i,1,1),v2=(1,1,o),v3=(i,o~o)r-- -- / / 
(b) Show that Tis one-to-one. /// 

c.·...-

- --·------------------------

(5 marks) 
~ 

Q8: Prove the following statem~~ - -----......... ., 

1 (a) If T .: V--+ W is a linear transformation, then the kernel ofT is a su~A~~ \ 
·\ of v_ . .. -~------- - -. - -~3_tnarks)J 

(~)If I; : U--+ V ~~?_ T2 : ~ ~ W ~~~t~_o_!~~~~r transformations, then -~ c) : U --> W is also a linear transformatio~ - - - (2 marks~ ) 
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