For each polynomial function find the values indicated.
a P(x)=3x— Tx + 1 find P(0), P(1), P(—2)

b O(x) = 25x — 27 find O(—1), O(1), ({0)
¢ R(x) = 3x find R(2), R(—3), R(0)

e k+x—D0Bx+DAx—3) f (x—2x— 52+ DB3x— 1)

Find the sum F{x) + (x) and the difference P(x) — Q(x) of the polynomials given.
1 Pix)=3"—-5x+2,0x)=x*+Tx—3

i Px)=x'—274+3x+ 7, HNx)=2 4+ 3" — 5x + 2

iili Px)=27+97+8x+ 1, Qx)=6x"—5x—3

v P)=3x+ 2 -3+ 4 - 2. 0x) =27 + 3x* — T* + 5x — 11

V P =x"+9 + Tl —4x + 9, Ox) = 4x* — 82 — 15

For each of the following, show by division that the first polynomial is a factor of the second polynomial.

a r+2 X +57+5x—-2 b 2x— 1,2 — ¥4+ 2x -1
c x+ L@ +3+3x+1 d 3x+4 308400+ 11x+ 4
e r—2 ¥+ —RF+5x—2 f x+2.x—¥ -0 +3r+ 18

Express each polynomial P{x) as the product of three linear factors given that hix) is one of these factors.
a Px)=x+4x+x—6,h(x)=x— 1 b Plx) =2 —5x* —x + 6,h(x) =2x — 3

¢ Px)=2— 152+ 22x + 15, hix) =x — 5 d Px)=dr + 12 —x— 3, hix) =x+ 3

e Px)=8+36x° +5d4x + 2T, h(x) =2x +3  Px)=8 — 127 + 6x — L h(x) = 2x — 1

Find the quotient and remainder for each of the following divisions.

(3 — 27— 27— 18) + (3x = 2) b (—6 +x+4x+3)+ (2x + 1)

¢ x4+ Tx—4)+(x—3) d @-D+@Ex+1)

e (-5 =2+ (Xx=1) f (¥*—a )+ (x—a)

g (4 - T+ - (@ +2x— 1) h (2 +528+1lx— D+ —x+3)



Use the remainder theorem to find the
remainder when the first polynomaial

15 divided by the second.

a
b
c
d
e
f
=
h

I
]

2x+T7,x+1

I+ 12y — 28, x — 1

St —1lx—31,x— 4
r—4r+3x+ 1. x+1
—x+ 2 —Tx—13,x+5
2+ I —1x—5x—3
—d4r' — x4+ x4+ 1,x+2
-2 —dx+3x+2
I -5y -6+ 8 —6,x—2
2¢f — 25 + Tlx* — 56x + 35, x




Use the factor theorem to find all the linear factors of the following polynomials.

a ©*+3I°—6x—8 b X—7x+6

¢ x + 3x — léx + 12 d X' +6x' + 12x + 8

e Y+ —x—6 f X +37— 10x—24
g ©— T+ 36 h #*+7 -3 —dx—4
i P+ -3 -4+ 4 i o2 — 13 — 13x + 42

If x — 3is a factor of 6 + & + 2x + 3, find the value of k.

If P(x) = x* + ax’ + bx — 6 is divisible by (x + 1) and (x — 2), find the values of @ and b

¢ (x+ 1)isafactor of fix) = x* + mx* + nx — 3, and when f{x) is divided by (x + 3) the remainder
is —24. Find m and n.

=gl -]

Exercise Set

In Exercises 1-4, use Descartes’ Rule of Signs to determine the maximum num-
ber of positive and negative zeros.

1. Pir) =6z + 5% — 14x* + =+ 2

2. Plz) =92 -9z — 1922 + = + 2

3. Plr)=x2"+2r* —r -2

4. Plz) =z —22* — 927 + 8z — 22z + 24

Use the Rational Root Theorem to list all possible rational roots for each equation.
Ll —dx+1=0 2. x3+2r-9=0 3. 2 - 5x+4=0
4. 3% +9x-6=0 5. dx?+2¢-12=0 6. 6x% +2x—18=10
7.7 - x2+4x+10=0 8.8:3+2¢2-5x+1=0 9. 10x3-7x2+x-10=0

1) find AB

2 -1 _
4 3 ] and B = [; _12 3]
-3 0 4




Given the following matrices, please solve the questions below and if you can't solve the
problem, explain why:

cera ol 1Y enoens
F=§?1-32]

1) A+F 2)E-D 3)C+B 4) C(D) 5) A(F) 6) CT 7) F'(E)

Exercise

Calculate the determinant of the following matrices:

1 3 2 1 0 2
@) (4 1 3) b) (1 3 4)
2 2 0 0 6 0

3 —2 4 g8 -1 9
) (2 —4 5) {i]( 3 1 8 )
1 8 2 11 0 17

Solutions:  a) 24 b)-12 «¢)-66 d)0O




8 -2 7
let A = (—Z -9 3) , find AT and show that A? is symmetric matrix

Q.1

Q2

03

7 3 5

Exercise
Which of the following matrices are singular or non-singular.
1 2 1 1 2 -1 1 1 -2
1 =2 (ii) -3 4 5 () |3 -1 1
1 -1 —4 2 6 3 3 -6

(i) 3
0

Which of the following matrices are symmetric and skew-

symmetric

2 6 7 0 3 -5 a b c
(1) 6 -2 3| |3 0 6| (uw |b d

7 3 0 5 6 0 c e

Find K such that the following matrices are singular
1 2 -1 1 1 -2

iy |3 4 K| i) |3 -1 1

4 2 6 k 3 -6

K 6
4 3

(1) ‘



Questions 22-28 are about the Gauss-Jordan method for calculating A 1.

22  Change [ into A~ as vou reduce A to 1 (by row operations):

(=3 0 3] me tan1=[3 56 1]

23  Follow the 3 by 3 text example but with plus signs in A. Eliminate above and below
the pivots to reduce [A ][l A7)

21 01 00
[A4 I]=]1 21 01 0
1 2 0 0 1
1! Find the numbers a and b
C 4 -1 -1 -1 [a b b b
—1 4 -1 =1 _|b a b b
-1 -1 4 -1| ~|b b a b
-1 -1 -1 4] b b b oa
Exercises
1. Solve the following using Cramer's rule:
2r — 3y = 1 2r — by = 2 Gr — y = 10
(a) dr + 4y = 2 (b) —dr + 1y = 1 (<) 2r — 4y = 1

2. Using Cramer's rule obtain the solutions to the following sets of equations:

2.1.'1 + Fa = I3 = 0 Ty = Ta =+ Iz = 1
(a) T + 3 = 4 (b) —m + r3 =1
Iy + Iy + g = 'ﬂ I + Iy = [Ig = 'ﬂ




