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1. [6+3 marks]
a) Use the Gauss-Jordan elimination method to find the general solution of the following system of linear

equations:
Xx—-y+z—4w=0,
X+2y+z-w=6,

2x+y—-2z+T7w=2. 0
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b) Find the particular solution of the system in which y = 1.

yz=( =y t=1 = X=1,y=l, 229, w=/{
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2. [7 marks] Determine the values of parameter k for which the following system has
a) one solution; b) infinitely many solutions.

8x+(3-k)y =0,
(k=3)x—2y=0.

o (it oo
y=0 =7
[ o +Qfsie=0 2) k#£3, b) K=23,

3. [7+3 marks] Given the system of linear equations

x+2z=5 5 12

’ 0L X
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3x+5z=13 T 0 S 1 13

a) Use the adjoint matrix to find the inverse of the coefficient matrix.
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b) Use the inverse of the coefficient matrix to solve the system.

)
- 02 A
(Zj :(121‘7 1 - (-1 \/

) < 0 -1 3 Z

4. [7 marks] Use the Cramer’s rule to solve the following system of linear equations:

x+y—z=-2, 1 1 ~1 X =3

2x—y+z=>5, ( 2 ~1 1 > Y yoed S

x+3y+2z=17 1 3 2 z_ i
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1 23

1 1
5. [7+3 marks] Given A= 2 0 |, B=
4 5 6

j, find if possible
-2 5

a) tr(AB—1I)
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to(40-8) = ~yt3rz =22

b) det(4’B)
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. 1 2
6. [5 marks] Find matrix X, if QX" —1)" = (3 5) :

1 -1 0 3 { -1 02X
7. [5 marks] Evaluate the d i 2 b2 0 3 =2-¢ =
. [5 marks] Evaluate the determinant 003 o 1] = 0 = o 1
1 0 -2 -l 0 1 =2 -y
-3 2 -2 (’1 T -2 ﬂ’z, -
> T o 1 — 2 @ 1 = 7 13 2
4 ~2 ~9 3 —2 -
= .-(_18~ 24 >T—L/‘/
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A-l0O 73 1-100 - ) -
O R 22 g - — |2tz | = 34 ‘(3?—7, = 2|33
00 o {1 1 3 -2
13 -2 -
_ =173 1 -13
1103 1 - -2 | 0 T 1 =
O 2 o 1 31 %
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8.[3+3 marks] Let A and B be 3x3 matrices such that det(4)=5, det(B)=—4 . Find

a) det(-3[4B]") = ,21]%\.[3\ = 590

_/

-1 _1 -1 _1,4
b) det(B adj(4)+adj(B)4™) = et (53 A -9R 4 1): (R A ) =
Adj[4) = et A = Ut (0) et (#) =

[
g = Qi) 4 4 1
Q = ‘ - -4
(8] b)) btd) T,

9.[3+3+3+3 marks] Let @ =(1,2,3), ¥=(2,0,1), #=(0,1,~1). Find

a) the cosine of the angle between u and v,

> >
(,(7a\/ ,Z’{"O‘l"z _\/—?
7y

@@= 1211 T 7 E

b) a vector perpendicular to both v and w,

(2 k i .
2 0 1 ¢~c+23+2k:{”/z/2>
g 4 L _—




201-NYC-05, LINEAR ALGEBRA, MATHEMATICS DEPARTMENT, DAWSON COLLEGE

c¢) the area of the triangle determined by u and w,

L4 K e
=7 (13\¢.—3<+5+k1(—3’,f,4>
n = o -4

L E
*’Ll’[?”:'{im: 9 = 2
T2

d) the volume of the parallelepiped determined by u,vand w.

y {1 S
A 4 T _
10;S 101\":“/21\”7
o 1 -1 o 1o
aA !l V=9
-___—_——/——’-"

10. (5 marks) Find the point-normal form of the equation of the plane containing the point P(1,1,1) and the

whid ()0 a0 S =)L)

A
k3
z= 2 +t
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11. (3 marks) Find the point-normal form of the equation of the plane passing through the point P(5,0,—4)
and perpendicular to the line x=2-3¢, y=1+¢, z=2t.

— (Z) 1,0)"\' i'(/.314l?’>
’k/t-:"\/

h
=3 (X=S )+ 4. (y-0) ¥ 2(2+Y) = ©

7

“IX4Y AL =238

x=2-3t
12. (3+3+3 marks) Given the line ¢ y=1+¢ and the plane x+ y+3z="7, find
z=2t

a) the point of intersection of the line and the plane,

lbaate et 2T o> vE= YT ERL

=> X= 'i) \/:2/ Z——;z

p—

——

b) the distance from the point A(2,0,—1)to the plane,

' [1f2+LO+}{4)/?l
S S ettt LT S
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c) the distance from the point B(0,0,0) to the line.

thy flu it (X,y,%):ww%m)

\’/»
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e SO \: 2 45K = (2,74, 5)
SRk

A= D (vl

E “\?“:W:W
SRNT)

13. [5 marks] Find the parametric equations of the line passing through the point P(—1,2,2) and perpendicular

to both lines x=2-3¢, y=1+t, z=2f and x=5, y=-s, z=4.
K/___v\____/ \mJ
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14. [7 marks] Maximize P =6x+4y+8z subject to:

x+y+z<20
x+2y+z<60 x,y,z 20
2x+z<10

Xtyttt+§ =710
XAy + T4 £y = 60

_ 4[Mo Lo-!
=7 [z 0 01t
201001
-y 0 00 &

P=t2o - 6x -ys- s, => B, =120

[x= = _
X 0,§1,0/J’3‘,0

Y=+40 6 t=10, 5=
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