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I .D . N UM BER SURNAM E O TH ER NAM ES

STUD EN T ID EN T IF IC AT IO N

E a ch c a n d id a t e m u s t s ig n t h e S e a t in g L i s t c o n �rm in g p r e s e n c e a t t h e e x am in a t io n . A l l c a n d id a t e s f o r �n a l e x am in a t io n s a r e r e q u i r e d t o p la c e t h e i r
U n iv e r s i ty o f C a lg a r y s t u d e n t I .D . c a r d s o n t h e i r d e s k s f o r t h e d u r a t io n o f t h e e x am in a t io n . ( S t u d e n t s w r i t in g m id - t e rm t e s t s c a n a l s o b e a s k e d t o p r ov id e
id e n t i ty p r o o f . ) S t u d e n t s w i t h o u t a n I .D . c a r d w h o c a n p r o d u c e a n a c c ep ta b le a l t e r n a t iv e I .D . , e .g . , o n e w i t h a p r in t e d n am e a n d p h o t o g r a p h , a r e a l l ow e d
t o w r i t e t h e e x am in a t io n .

A s t u d e n t w i t h o u t a c c e p t a b le I .D . w i l l b e r e q u i r e d t o c om p le t e a n Id e n t i�c a t io n Fo rm . T h e fo rm in d ic a t e s t h a t t h e r e i s n o g u a r a n t e e t h a t t h e e x am i -
n a t io n p a p e r w i l l b e g r a d e d i f a n y d i s c r e p a n c i e s in id e n t i�c a t io n a r e d i s c ov e r e d a f t e r v e r i�c a t io n w i t h t h e s t u d e n t �s �le . A s t u d e n t w h o r e fu s e s t o p r o d u c e
id e n t i�c a t io n o r w h o r e fu s e s t o c om p le t e a n d s ig n t h e Id e n t i�c a t io n Fo rm is n o t p e rm it t e d t o w r i t e t h e e x am in a t io n .

EXAM IN AT IO N RU LE S
1 . S t u d e n t s la t e in a r r iv in g w i l l n o t n o rm a l ly b e a dm it t e d a f t e r o n e -h a l f h o u r o f t h e e x am -

in a t io n t im e h a s p a s s e d .
2 . N o c a n d id a t e w i l l b e p e rm it t e d t o l e av e t h e e x am in a t io n r o om u n t i l o n e -h a l f h o u r h a s

e la p s e d a f t e r t h e o p e n in g o f t h e e x am in a t io n , n o r d u r in g t h e la s t 1 5 m in u t e s o f t h e
e x am in a t io n . A l l c a n d id a t e s r em a in in g d u r in g t h e la s t 1 5 m in u t e s o f t h e e x am in a t io n
p e r io d m u s t r em a in a t t h e i r d e s k s u n t i l t h e i r p a p e r s h av e b e e n c o l l e c t e d b y a n in v ig i l a t o r .

3 . A l l e n q u i r i e s a n d r e q u e s t s m u s t b e a d d r e s s e d t o s u p e r v i s o r s o n ly.
4 . C a n d id a t e s a r e s t r i c t ly c a u t io n e d a g a in s t :

( a ) s p e a k in g t o o t h e r c a n d id a t e s o r c om m u n ic a t in g w i t h t h em u n d e r a n y c i r c um -
s t a n c e s w h a t s o e v e r ;

( b ) b r in g in g in t o t h e e x am in a t io n r o om a ny t e x t b o o k , n o t e b o o k o r m em o r a n d a n o t
a u t h o r i z e d b y t h e e x am in e r ;

( c ) m a k in g u s e o f c a l c u la t o r s a n d / o r p o r t a b le c om p u t in g m a ch in e s n o t a u t h o r i z e d b y
t h e in s t r u c t o r ;

( d ) l e av in g a n sw e r p a p e r s e x p o s e d t o v i ew ;

( e ) a t t em p t in g t o r e a d o t h e r s t u d e n t s � e x am in a t io n p a p e r s .

T h e p e n a l ty fo r v io la t io n o f t h e s e r u l e s i s s u s p e n s io n o r e x p u l s io n o r s u ch o t h e r p e n a l ty
a s m ay b e d e t e rm in e d .

5 . C a n d id a t e s a r e r e q u e s t e d t o w r i t e o n b o t h s id e s o f t h e p a g e , u n le s s t h e e x am in e r h a s
a s k e d t h a t t h e l e f t h a l f p a g e b e r e s e r v e d fo r r o u g h d r a f t s o r c a l c u la t io n s .

6 . D i s c a r d e d m a t t e r i s t o b e s t r u ck o u t a n d n o t r em ov e d by m u t i la t io n o f t h e e x am in a t io n
a n sw e r b o o k .

7 . C a n d id a t e s a r e c a u t io n e d a g a in s t w r i t in g in t h e i r a n sw e r b o o k s a n y m a t t e r e x t r a n e o u s
t o t h e a c t u a l a n sw e r in g o f t h e q u e s t io n s e t .

8 . T h e c a n d id a t e i s t o w r i t e h i s / h e r n am e o n e a ch a n sw e r b o o k a s d i r e c t e d a n d i s t o n um b e r
e a ch b o o k .

9 . A c a n d id a t e m u s t r e p o r t t o a s u p e r v i s o r b e fo r e l e av in g t h e e x am in a t io n r o om .
1 0 . A n sw e r b o o k s m u s t b e h a n d e d t o t h e s u p e r v i s o r - in - ch a r g e p r om p t ly w h e n t h e s ig n a l i s

g iv e n . Fa i lu r e t o c om p ly w i t h t h i s r e g u la t io n w i l l b e c a u s e fo r r e j e c t io n o f a n a n sw e r
p a p e r .

1 1 . I f a s t u d e n t b e c om e s i l l o r r e c e iv e s w o rd o f d om e s t i c a ­ ic t io n d u r in g t h e c o u r s e o f a n
e x am in a t io n , h e / s h e s h o u ld r e p o r t a t o n c e t o t h e S u p e r v i s o r , h a n d in t h e u n �n i s h e d
p a p e r a n d r e q u e s t t h a t i t b e c a n c e l l e d . T h e r e a f t e r , i f i l ln e s s i s t h e c a u s e , t h e s t u d e n t
m u s t g o d i r e c t ly t o U n iv e r s i ty H e a l t h S e r v i c e s s o t h a t a n y s u b s e q u e n t a p p l i c a t io n fo r
a d e f e r r e d e x am in a t io n m ay b e s u p p o r t e d b y a m ed ic a l c e r t i�c a t e . A n a p p l i c a t io n fo r
D e f e r r e d F in a l E x am in a t io n s m u s t b e s u bm it t e d t o t h e R e g i s t r a r b y t h e d a t e s p e c i�e d
in t h e U n iv e r s i ty C a le n d a r .
S h ou ld a s tu d en t w r it e a n ex am in a t io n , h a n d in th e p ap e r fo r m a rk in g , a n d
la te r rep o r t ex tenu a t in g c ir cum sta n c e s to su p p o r t a req u e s t fo r c a n c e l la t io n o f
th e p ap e r a n d fo r a n o th e r ex am in a t io n , su ch req u e s t w il l b e d en ied .

1 2 . SM O K IN G D U R IN G E X AM IN AT IO N S IS S T R IC T LY P RO H IB IT E D .

CALCULATORS ARE NOT ALLOWED

Question Total Actual
Marks Marks

1 10

2 10

3 10

4 10

5 10

6 10

7 10

8 10

9 10

10 10

Total 100

1
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1. Solve the system:[10]
x + 2y + 2z + u + w = 2
2x + 4y + 4z + u + 4w = 7



MATH221(L05/08) Dinh - Fall 2007 - Final Examination Page 2

2. Let A�1 = GFE where G =

24 1 0 0
0 1 0
0 0 � 1

2

35, E =
24 0 0 1
0 1 0
1 0 0

35 and F =
24 1 0 0

0 1 0
�2 0 1

35.[10]

Note that G;E and F are elementary matrices

(a) Find A.

(b) Find detA.

(c) Solve the system AX = B where B =

24 1
�1
1

35
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3. Let A;B and C be 3� 3 matrices so that detA = detB and detC = 2.[10]

(a) Find det
�
2A�1C2BT

�T
.

(b) Find det
�
C�1 + adjC

�
.
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4. Let A =

24 2 1 2
�3 �1 �1
5 2 1

35.[10]

(a) Find adjA.

(b) Compute A � adjA.

(c) Find detA using part (b).
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5. Let A =

24 0 1 1
1 0 1
1 1 0

35. Is A diagonalizable? If A is diagonalizable, �nd an invertible matrix P and a[10]

diagonal matrix D so that P�1AP = D.
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6. Let A and B be n� n matrices. Prove the following statements:[10]

(a) If � is an eigenvalue of A then �2 � 2 is an eigenvalue of A2 � 2I.

(b) IfA = P�1BP for some invertible matrix P thenA andB have the same characteristic polynomial.
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7. For the following, express your answers in the form a+ bi where a and b are real numbers.[10]

(a) Compute (1� i)10.

(b) Find all complex numbers z so that z4 = �1.
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8. Consider the points A (1; 1; 1), B (1; 2; 3) and C (2; 1; 3).[10]

(a) Is the triangle with vertices A, B and C a right triangle? Explain.

(b) Find the area of the triangle with vertices A, B and C.

(c) Find an equation of the plane containing the points A;B and C.
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9. Let P1 be the plane with equation x + y + z = 2 and P2 be the plane with equation 2x � y + z = 3.[10]
Consider the point A (3; 7;�2).

(a) Find an equation of the line that passes through the point A and is parallel to both of the planes
P1 and P2.

(b) Find the shortest distance between the point A and the plane P1 and �nd the coordinates of the
point B on P1 that is closest to A.
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10. Let T : R2! R2 be the linear transformation such that T
�
1
2

�
=
�
1
1

�
and T

�
2
3

�
=
�
1
2

�
.[10]

(a) Find the matrix of T ; that is, �nd a matrix A so that T�!v = A�!v for all �!v 2 R2.

(b) Is T invertible? If T is invertible, �nd the matrix of T�1.

(c) Is there a vector �!a 2 R2 so that T�!a =
��3
7

�
? If so, �nd �!a .

End of Examination


