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STUDENT ID ENT IF IC AT ION

E a ch c a n d id a t e m u s t s ig n th e S e a t in g L is t c o n fi 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 fo r fi 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 ry s t u d e n t I .D . c a rd s o n th e i r d e sk s fo r t h e d u ra t io n o f t h e e x am in a t io n . ( S tu d e n t s w r it in g m id - t e rm t e s t s c a n a ls o b e a s ke d t o p r ov id e
id e n t i ty p r o o f . ) S tu d e n t s w it h o u t a n I .D . c a rd w h o c a n p ro d u c e a n a ccep tab le a lt e rn a t iv e I .D . , e . g . , o n e w it 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 tu d en 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 ir e d t o c om p le t e a n Id e n t ifi 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 ifi 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 ifi c a t io n w it h th e s t u d en t ’ s fi l e . A s tu 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 ifi 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 th e Id en t ifi c a t io n Fo rm is n o t p e rm i t t ed t o w r it e t h e e x am in a t io n .

EXAM INAT ION RU LES
1 . S tu 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 le av e th 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 en in g o f t h e e x am in a t io n , n o r d u r in g th e la s t 1 5 m inu 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 th e la s t 1 5 m inu 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 ave b e e n c o l l e c t e d by a n in v ig i l a t o r .

3 . A l l e n q u i r ie 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 su p e rv is o r s o n ly.
4 . C a n d id a t e s a r e s t r ic t ly c a u t io n ed a g a in s t :

( a ) s p e a k in g t o o th 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 th 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 ve r ;

( b ) b r in g in g in t o th e e x am in a t io n r o om a ny t e x tb o o k , n o t e b o o k o r m em o ra n d a n o t
a u th o r iz e d by th e e x am in e r ;

( c ) m a k in g u s e o f c a l c u la to r s a n d / o r p o r t a b l e c om p u t in g m a ch in e s n o t a u th o r iz e d b y
th 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 th 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 lty f o r v io la t io n o f t h e s e ru l e s i s s u s p e n s io n o r e x p u ls io n o r su ch o th e r p en 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 it e o n b o th 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 sk ed th a t t h e le f t h a l f p a g e b e r e s e r v ed fo r r o u g h d ra f t s o r c a lc u la t io n s .

6 . D i s c a rd 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 ove d by m u t i l a t i o 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 it in g in th e i r a n sw e r b o o k s a ny m a t t e r e x t r a n e o u s
t o th e a c tu 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 it e h is / 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 is 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 rv i s o r b e fo r e l e av in g th 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 th e s u p e rv is o r - in - ch a r g e p r om p t ly w h e n th 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 th th 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 ic affl i c t i o n d u r in g th e c o u r s e o f a n
e x am in a t io n , h e / s h e sh o u ld r e p o r t a t o n c e t o th e S u p e rv is o r , h a n d in th e u n fi n is 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 rv ic e s s o t h a t a ny s u b s e q u e n t a p p l ic a t io n f o r
a d e f e r r e d e x am in a t io n m ay b e su p p o r t e d by a m ed ic a l c e r t ifi c a t e . A n a p p l ic a t io n f o r
D e fe 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 th e R e g is t r a r by th e d a t e sp e c ifi e d
in th e U n iv e r s i ty C a le n d a r .
S h ou ld a stu d ent w r it e an ex am in a t io n , h an d in th e p ap er fo r m ark in g , a n d
la te r rep o r t ex tenu a t in g c ir cum stan c e s to su p p o rt a req u e st fo r ca n ce lla t io n o f
th e p ap er and fo r an o th er ex am in a t io n , su ch requ es t w il l b e d en ied .

1 2 . SM O K ING D U R IN G EX AM IN AT IO N S IS ST R IC T LY PRO H IB IT ED .

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
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1. Find conditions on the constant a so that the following system has (i) no solution, (ii) exactly one[10]
solution or (ii) infinitely many solutions.

x + ay − z = 1
−x + (a− 2) y + z = −1
2x + 2y + (a− 2) z = 1
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2. Let A =

⎡⎣ 2 1 2
−3 −1 −1
5 2 1

⎤⎦.[10]

(a) Find A−1 if A is invertible.

(b) Solve the system (you may want to use the result in part (a)):
2x + y + 2z = 1
−3x − y − z = 0
5x + 2y + z = 1
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3. Rookie Frosh is taking a Linear Albegra course at Hay University which has a lecture every day. It is[10]
well known that if Rookie skips a lecture then he will not skip the next lecture. However, if he attends
one lecture then he is equally likely to skip the next lecture as to attend the next lecture.

(a) If Rookie skips a lecture one day, what is the probability that he skips the lecture three days
later?

(b) Find the long run probability that he skips a lecture.
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4. Let A =
∙

5 6
−3 −4

¸
.[10]

(a) Is A diagonaliable? If A is diagonalizable find an invertible matrix P so that P−1AP = D where
D is a diagonal matrix.

(b) Compute A8.
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5. Let A =

⎡⎣ 2 1 2
−3 −1 −1
5 2 1

⎤⎦.[10]

(a) Find adjA.

(b) Compute A.adjA.

(c) Find detA.

(d) Can we use Cramer’s Rule for the following system? Explain. Do not solve the system.
2x + y + 2z = 1
−3x − y − z = 0
5x + 2y + z = 1
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6. Prove the following statements:[10]

(a) If A and B be the end-points of a diameter of a circle and C is any other point on the circle then
the line segment AC and BC are perpendicular.

(b) For any vectors −→v and −→w , k−→v +−→w k2 + k−→v −−→w k2 = 2
³
k−→v k2 + k−→v k2

´
.
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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)20.

(b) Find all complex numbers z so that z3 = −27i.
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8. Consider the points A (1, 0,−3), B (3, 0,−1) and C (5, 2,−1).[10]

(a) Find the internal angles of the triangle with vertices A, B and C.

(b) Find an equation of the plane containing the points A,B and C.

(c) Find the shortest distance from the point P (1, 2, 3) to the plane in part (b).
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9. Let L1 be the line with equation [x, y, z]
T = [2,−5, 1]T + t [0, 1, 1]T and L2 be the line with equation[10]

[x, y, z]T = [5, 0, 0]T + s [2, 1, 0]T .

(a) Are L1 and L2 parallel? Explain.

(b) Find the shortest distance between L1 and L2, and find a point A on L1 and a point B on L2 so

that
°°°−→AB°°° is the shortest distance between L1 and L2.
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10. Let T : R2→ R2 be a linear transformation resulted by a reflection in the line y = x followed by a[10]
reflection in the x-axis.

(a) Find the matrix of T ; that is, find a matrix A so that T−→v = A−→v for all −→v ∈ R2.

(b) Is T any of the following: a reflection, a rotation, a projection? Explain.

(c) Is T invertible? If T is invertible, find T−1−→a , where −→a = [1, 1]T .

End of Examination


