Polynomials and

curve sketching (OPTION 6)

UNIT 1: Polynomials in general

Question1  Which of the following algebraic expressions is not a polynomial?

a x? 43x-1 b 20 +dx?-8x-3 ¢ 3+9

. ,

d 5 -8x"+7x e 2x*-3x3+6 £ x_3'——1-2—+3x—1
x

QuesTION 2 For the following polynomials, write the degree, the leading term, the leading

coefficient and the constant term.

a 61> +3x° —6x +7 b 4x’-3x*-6x-2 C 8x° +3x +5x% —6x2
d 5:°8-6x>+7x%-8x-3 e S5-x+3x>+9x° f  x*-2x3+9x-5
g 9x’+1lx-8 h 42> -Tx+2 i 6’ -dx*-x+9

QuesTion 3  Which of the following are monic polynomials?

a 3x% +5x+7 b X0 —dxP 437 —x 41 ¢ x6+1_9
d 8x%-9x e 2x> #3x* —9x+3 f x* 4352 -5x+7
g 0 -3x* +7x-8 h 2 -x%+7 i 8x*+6x-9

Question4  For the following polynomials, find the values indicated.

a  Px)=x*+x-1 i P()= ii P(3)= iii PQ2)=
b Px)=x+3 i PO)= i PQ)= ifi P(-1)=
¢  P(x)=8-2x i P)= ii PR)= iii P(-5)=
d  Plx)=x>+x2 i PO)= i P(1) = i P(2)=

QuesTioN®  What is the degree of each polynomial?

a 5x3(8x2 +7x- 6) ' b | (6x5 +9x° - 6x2) +(7x~3)




= i e \“.
3
0

N
Sagrird
-

Polynomials and |
curve skefching (OPTION 6)

UNIT 2: Addition of pelynomials

Question1  Add the following polynomials.

a (x3 + 2x + 1) +.(4x3 + 3x,2 - 9) =

~2x* +5’C 2) (x3+4x27+9x-—7)=

6x° +3x* ~8x%) +(9x* +9x% +9x) =

(3
|
d  (3x%+84 +5r) (t2+6x—3)=
(8+°
(

9x° - 8x* +9) (x“ —2x+7) =

QuESTION2  If P(x)=3x% +2x -5, Q(x) = x° +8x2 =9x+7, A(x)=2x" +6x” +x and
B(x) = 3x° + x* —~ x% + 11, find the following.

a P(t)-!-Q(Y)‘
b ADHFBO=_ o -

¢ PY+AX) =

d O +Bx)=

e Px)+Bx) =

f OW+AW)=

QuesTioN3  Add the following polynomials and write the degree of P(x) + Q(x). |
a  Plx)=x>+2x2-9, Q(x)=2:c4+9x-6=

b Px)=x*+9x?-5 0x)=x>+x* +x+1=

¢ P(x)=5x"-1 Q(x)=2x*-9=
d  Plx)=6x" +4x% +5x, Ox)= 3x° - 6x-9 =

e -I-J(Ax) =x 33T +8x, O(x)=x>23x%+8x =

£ P(x)=5x" +6x% ~5x+7, O(x)=8x> +7x-9 =

- g P(x)=T7x"+3x-6, Q(:c)=x4+3x3+2x2—x+12=
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UNIT 3: Subtraction of polynomials

QuesTiond  Subtract the following polynomials.

a (x3 +2x2 —.x+1)-‘-(5x2+7x—9) =

b 4x3--3x2+7x—3)—~(x3—x2+x+1)=

6x° +3x* ~9x?) - (8x" + 61 - 3x) =

C

9x2+5x—7)—(x2—3x-11)= -

(

(
d (2% +72% - 8x)~(5x* +9x* - 7x) =
e |

[

f

5%° —7x% +7)"'(x4 —3x—‘6) =
QUESTION2  Tf P(x) = 5x2 + 4x -7, Q(x) =2x> + 6x% ~7x+9, A(x)=3x°+7x*—x and
B(x)=7x" + x* —x% 42, find the following.

a  P-0®=
b A()-BE)=

¢ P)-AX)=

d Q@) - Bx)=
e+ Px)-BE=

£ OW-AW=

QuesTion 3  Tor the following polynomials find P(x) - Q(x) and state its degree.

a  Px)=x>+3x~-7, O(x)=3x"+7x-6 =

b Px)=x"+7x%-09, Qx)=3x2-2x+1 =

c P(x)= 8x2 —2x%+5, 0(x)=9x*-Tx+3 =

d Px)=x*-3x° +7x%, Ox) = x4 7x =

e Px)=x-3x>+7x, O(x)= 9x? -6x+3 =

f P(x)=6x>+7x*-9x+2, O(x)=9x* -6x+3 =

g P(x)=8x° +5x -4, O(x)=x>-3x+7 =
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 UNIT 4: Muiltiplication of polynomials

. _YEARS 9 & 10 ADVANCED MATHS

Question1  Expand and simpiify the following.

a (x+ 1)(:c2 +5x+ 2) ' , b (x+ 2)(x2 -3x+ 4)
é (x - 2)(,\72 -3x- 5) d (x+ 3)(x2 +T7x -~ 8)
e (2x+D{x*-5x-3) £ (@x-2)x*+x?-x-2)

QuesTion 2  Find the following products.

a (x2—3)(x2 +7x—9) = b (x2+2x)(x2+2x+1) = .
c (6x2 - 7)(x3 +2x% -3x+ 4) = : d (4x3 - 2x)(8x2 —-3x+ 5) =
e (2x3 - 3)(—3x2 -8x+ 1) = f (3x2 +2x+ 1)2 -

QuesTion3  Find the product of the following polynomials and state the degree of the product.

a 5x2 +3x-9 X b 2x°+3x%-x x c 3xt-5x2+3 x
4x+1 x2—2 ‘ 2x+1

ZSSENTIAL SKILLS: YEAR 10 ADVANCEE MATHS REVISION AND EXAM WORKBCOK
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UNIT 5: Division of polynomials

-YEARS 9 & 10 ADVANCED MATHS

Question1  Complete the following divisions and express each result in the form:
dividend = divisor x quotient + remainder.

a x+1ix2+3x+5 b x—l)x3+3x2+2x—1

c x+5ix3+2x2—8 d x2+x)x5+3x3+2x2

QuesTion2  Find the quotient and remainder for the following divisions.

a  (5x*+6x+3)+(x+2) b (x*-5x+16)+(x~1)

¢ (65442 ~Tx+5)x(x+1) d (4367 —dx+9)x (x+1)

QuesTion 3  Show that the first polynomial is exactly divisible by the second polynomial and hence
write the first polynomial as a product of two factors.

a  (¥®-x-6)+(x+2) b (¥ +6x7 +12x+7)+ (x+1)

C (2x3 +3x2 +10x+15)+(2x+3) d ‘(x3 +,5x2 +7x+3)—:-(x+3_)

... YEAR 10 ADVANCED MATHS REVISION AND EXAM WORKBOOK
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UNIT 6: The remainder theorem

_YEARS @ & 10 ADVANCED MATHS

 Questiont  Use the remainder theorem to find the remainder for the following divisions..

a (2x2—3x+6)+(x+1) b (x2+5x+6)~:~(x+1)
¢ (32 +4x~5)+(x+2) d (207 +3x-14)+(x-1)
€ (2x3+5x2-7x+6)+(x—3) f (3x4-2x3+9x—5)+(x—1)

QuesTioN 2  Find the remainder when P(x) is divided by A(x).

a  P(x)=3x24+9x-6, A(x)=x+2 b P(x)=2x%+7x-8, Alx)=x+1

€ P(x)=x +5x%~10x-6, A(x)=x+4_ d  Px)=x*-72+6x, Alx)=x+1

e P(x)=2x3+2x2-—8x+3, Alx)=x+1 f P(x)-—¢5x3+7x2-8x+1, Alx)=x-2 |
QUESTION 3

a- If px3 +x2 - 3x -2 is divided by (x +2), the remainder is zero. Find the value of p.

b If x° +x° —mx +4 is divided by (x - 2), the remainder is 8. Find the value of m.

L YEAR 10 ADVANCED MATHS REVISION AND EXAM WORKBOOK
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UNIT 7: The factor theorem

QuestionT  In each of the following, show that the first polynomial is a factor of P(x) and hence =~~~
find all the factors of P(x). '

a . (x+1), P(x)=5x% +8x +3 b - (JE¥~1), P(x}=x>+x2—5x+3 )

¢ (x-1), P)=25"-115% +17x-6 d (x+3), P(x) = +12x7 + 47x 4 60

QuesTion2  Use the factor theorem to show that A(x) is a factor of P(x) and hence find all the

factors of P(x).
a  P(x)=x>+6x" +11x+6, A(x)=x+2 b P(x)=2x"+5x"-23x +10, A(x)=2x-2
¢ Plx)=2x"+5x% +7x+6, Alx)=2x+3 d  P(x)=2x"-3x*-2x+3, A(x)=2x-3

QUESTION3  Use the factor theorem to factorise_" the following,

a  4x°-17x%-16x+5 b 3’ +4x?-5x-2

¢ 253 +7x% +2x -3 d  4x*-27x2+33x+10

QuesTion § I x° - x? + px + 2 is divisible by x - 1, find the value of p.

© - YEAR 10 ADVANCED MATHS REVISION AND EXAM WORKBOOK
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UNIT 8: Curve sketching

Question®  Sketch the following curves.
a y_—"'x b y:_\:z C y:t?’ d y=\,4
o ¥ ¥ o ¥
6 X ) 1] % 3 x ) 0%
Eal ‘ F & z r H
QuesTioN 2  Make sketches of the following curves.
a y=3x+5 b y=x2+3 c y=2x3 d y=—x3+1
¥ _ ¥ ¥ Y3
Y § = 0 X = 1] X * 0 X
o aEEes i : %
QuesTion 3 Sketch each of the following curves, ' -
a  y=(x-17? b y=3(x+2) ¢ y={(x-3) d o y=3(x-17
. 4 v4 o y ¥
EEERERENREY 5 > - 5 ma = 5 :
QuesTion 4 Sketch each of the following curves.
a y={x-Dx+2)(x-3) = 1t b y=3(x-1)x-4)x+2) 4 5
H ) E3 * 2] X

y
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UNIT 9: TOPIC TEST  SECTION 1
Polynomials and curve sketching (OPTION 6)

Instructions for SECTION 1 - You have 15 minutes to answer Section 1
+ Each guestion is worth 2 marks
Attempt ALL questions
Calculators are NOT to be used
Fill in only ONE CIRCLE for each question

1 . . . ‘ Marks
1 A polynomial is an algebraic expression consisting of

one term tivo ferms @ three terms @ many terms , 2

2  The degree of the polynomial 7 -2x - 3x* +x* is

@& o ® 1 © 2 O 4 2

3  Inthe polynomial 2x° + 8x* —9x +7, the leading coefficient is

@ 2 8 © o9 @ 7 2
4 In the polynomial x° +3x% +7x +5, the constant term is
® ¥ 3x? © 7x ™ 5 2
£ The polynomial is monic if the leading coefficient is
® 1 2 © 3 ® 4 2
6 The degree of the polynomial 6x (xs +3x% - 1) is 7
@ 2 | 4 © s © 7 2
7 For a graph to be a parabola, the highest power of x is _
@ 1 ® 2 © 3 D 4 2

8 Forany poljrnomial fx), i flay=0then (x —a)isa

@ factor of fx) remainder of f(x) © quotient of Ax) @) none of these 2
© The zeros of any polynomial are also called the
@A) roots terms © coefficients M none of these ' 2
10 The graph of every linear equation is a
(A) straight line parabola © hyperbola ® circle 2
Total marks achieved for SECTION 1 20

YFAR 10 ADVANCED MATHS REVISION AND EXAM WORKBOOK
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UNIT 9: TOPIC TEST | SECTION 2

Polynomidis and curve sketching (OpTiON 6)

Instructions for SECTION 2 - You have 20 minuies to answer ALL of Section 2
+ Each question is worth 2 marks
+  Attempt ALL questions
Calculators may be used

Questions | Answers Marks
1 State whether the algebraic expression 2x° +x* ~x+7 isa
polynomial or not. 9
For the polynomial x% +4x” -9, write:
2 the degree. , 2
3 the leading coefficient. 2
4  the coefficient of #2, 2
5 the constant term. 2
€ whether it is monic, or not. 2
For the polynomial P(x)=x*+3x+7, find: V
7 PR T2
8 PE3) : : |2
| 1
o ) o 2
Work out the following,.
10 (x3—x2.+2x—8)+(5x3+3x2—9x+11) 2
11 (4x2—8x—12)—(2x2+7x+9) 2
12 (:c+2)(x2—5:c+6) 2
13 -(x2+8x+15)+(x+3) 2
Sketch the following curves.
14 y=2x+1 2
15 y- x? 2
Total marks achieved for SECTION 2 30
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ANswers —

Pace | 1 cef2 a 365567 b 3,42°,4,-2 ¢ 58,80 d 85%5-3 e 3,9¢,9,5 £ 4x°,1,-5 g 2,0:%,9,-8
h 32512 1 566,69 3 bofigh d a P)=1,P3)=1LP2)=5 b PO)=3 P(1)=4,P(-D=2 ¢ P(1)= 6,P2) =4, PE5) = 18
d A=0AD=2,A)=125 a5 b 6

PaceE 2 1 a 5:°+32%+2x-8 b 4’ 42x% +14x-9 ¢ 627 +127* 422 49x d 3¢5 4052 411v-3 e x° +8x2+7r-9

f oot 49a% 82722416 2 a P+1lx°-7x+2 b 3x5+-¥4‘+13+6"2+-’f+1‘c 25 4 0x? 43r-5 d 3% 4xt +8x2 - 9x+18

e 30+ -’ 4327 42046 £ 30 +1dx? 847 3 a 2xt+x* 32x* +9x~15,degree =4 b x* + 1% 11027 £ x - 4, degres = 4

¢ 5x7+2x% -10,degree =3 d 62’ +7x’ —x—O,degree =3 e x’ +x -6x7 +16x,degree =4 § 51’ + 14224202, degres =3

g 8x*+3x" +2x% £2x+6,degren = 4

Page 3 1 a ©-3x%-8x+10 b 3P -2:  +6x-d ¢ 6.‘c5—5x4—15..r7'+3x d 22%5-5:% -2 -1 e $x*+8x+4

foox® 450727432413 2 2 2% 2% +10x~16 b ~Tx - xt 4dx’ + Tx? ~x-2 ¢ 3x0 22l 45x-7 d —TxS-xt+3x7 462 ~Tx+7
e I -xtrxt 5 1dn 9 £ P _x? 6249 3 2 3t v x -dx-ldegree =4 b 2 +4x® +2x-10 degree = 5

c SKJ—I};c2+7_r+2,dcgree:3 d 2t —dx? +10x% - Tx, degree =4 e 2% -3x% - 0x? £ 137 -3, degree = 5 f 6x° —2x° —3x =/ degree=3
g 8x3-.1:2+8x-11,ciégree=3 ‘ -

~

Pace 41 a P+6x7+7542 b 2P-x"-22+8 ¢ -5 +x+10 d P +10x7113x-24 e 25° -9x? ~11x-3
xt+dd #5527 #2x ¢ 62 +12x -25x° +10x7 4210 - 28

fooxt+xd -5 -drsd 2 a 32T -12x%-212427 O
d 32x° -12x  +4x® + 627 —10x e 6155-—16}:4+2'C3—9'C2+24‘t—3 f ooxt 21227 +10x% +dx+1 3 a 202 +17x% ~33x -9, degres =3

b 2% +3x? 527 —6x% +2x, degree =35 ¢ 6x° +3r ~10x% - 5x% +6r+3 degree =35 k

Page & 1. a x° +3x45= (r+1)(1:+2)+3 b P+3x%+2x-1= (r 1}(.1: +4r+6)+5 ¢ 2t -8= (x+5}(t —3r+15) 83

d x*+3* 4227 =(x +x){x -x +4x—2)+2;c 2 a quotient= 5x—4,remainder =11 b quotient = x - 4, remainder = 12

¢ quotient = 6x% ~2x -3, remainder = 10 d quotient = x> + 2x -6, remainder =15 3 a x° —.r—6=(.f+2}(_r—3}

b 2462 +12x+ 7= (x+I{x* +5x+7) ¢ 2x3+3x2+10x+15=(2x+3)(12+5) d :c3+5:c2'-:-7.1c+3_=(.1c+3)(,7c+1)2 )

Pac 6.1 a 11.b 2 c - d -9 e 8 f52 a-12b 13¢350d14ellfs33 ap=tbm=d

Pacs 7 1a (r+1}(5r+3) b (x-1)? (r+3) ¢ (x-2Ya=3)2x-1) d COINHEN45) 2 a (x+1{x+2){x+3) b {x-2)x+5)(2x-1)
¢ @xe+3xtrxe2) d (=D +1D2x-3) 3 a (r=Sr+Ddx-D b (-Dr+2GesD ¢ (r+Dr+3H2r-1) d (x-2)x~5Hdxr )
4 p=-2 ) .

PAGE 8; 1 a b tl.;, = ¢ g S | 2 a _é&? b ‘;‘ :!‘ ¢
N i = ; &
FENFLYF SAREN T = T
= EaEwiirman i) T X SR eE T e %-
1 E1e JH Egetas
: S 4 :
Py ¥
d I 3 a iy b e < A d At 42 Ao b NI
SR HER SE EEd = ¥ 3 AEUSEN SRS
; A X x ;i I “;’ 3 .1‘25 n” 3 I -
=5 1 O T = LS o
T : 2 s : : SERS.
2 X i‘ =

PAGEQI D2D3A4DS5A66D 7B 8 A% AT A
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