




















































































Remainder Factor theorem
Total lecture 3

Lecture I

Ef Findthe remaindes when 2 51 7 is dividedbya 2

SI Let fin u 5 7 a 2ff.TT
Remainder flat 213512 7

4 10 7 2421
Remainder

1

Ef Findthe remaindes when 2 5 7 is dividedyn 1

SI Let fin 23 5 7 Remainder fill 11125117 7
8 5

Euclid's Division Lemma

Dividend Divisor quotient Remainder

5 7 2 q fin at

substitute 2 2 fell112 1
0

2112 5121 7 flat 12124
4 10 7 n f fin

2 m 4























































































Findthe remaindes when 2 5 7 is divided a 3

SOI Let fin 23 5 7 then remainder 13 3 5137 7
9 15 7
16 15



Remainder Factor theorem

Quotient

13
Dividend 3T

Divisor Remainder

Dividend Division Quotient Remainder

Euclid's Division Lemma

Observation

fin x 52 6

f 2 212512 6 4 10 6 0

n 2 is a factor of 2 52 6

22 52 6 22 22 32 6 x n 2 3 2 2

2125216 4 2 n 3

13 373 513 6 9 15 6 0

x 3 is a factor of 22 54 6



Factortheorem

For any polynomial fin if fix o then

x x is a factor of fins

E fin m set x 1

fill 113 P 1 t 0

a 1 is a factor of 2 n a 1

fin m x x 1

f 1 Ip Gift t 1 1 1 1 1

4

N C1 net is not a factor of m Rex

If we divide m Rta 1 by del then the
Remainder f 1

Remainder theorem

If a polynomial fin is divided by a a then
the Remainder is f x

der



Remainder

It fix fear
x 0

finfan fed
a

2 α

fin can b f Ba
An b 0

n

fin lanes f Ba
antb o

an b 2 1
Lecture I Examples

1
using

Remainder theorem find the remainder when

22 net is divided by n 2

SI Let fint 2m net

If wedivide fint by a 2 then
Remainder 12

Remainder 121 21212211 8 211 AI



223 522 9 1 is divided by 2 3

1 Let fin 223 52 92 1

If we divide fint by fats then the
Remainder

f 3 21 31 51379 37 1

54 45 27 1

11 As



2
Using

Remainder theorem find the remainder when

32 5 9 divided by 32 2

11 Let fin 3215m 9

Remainder f by Remainder
theorem

ft 3137 5 3 9

3
1,5 9

9 5 9

2 9 11

823 162 142 5 divided by 2 1

SI Remainder 112 8 1
3 16 2

2
143 5

find f 164 144 5

1 4 7 5

8 9 Are



3 when divided by a 3 the polynomial
x print 6 2m x Pt3 x 6 leave the
same remainder Find the valueofp Also find
the remainder in each case 2011

Let fini 2 prints

glal 2 3 2 p 3 n 6

when fin gin are dividedby n 3 thenthe
remainder are 13 913 by Remaindertheorem

GI 3 913

3
3
p 37 3 1 2 3

3
3
3
p 3 3 6

27 9P 9 54 9 3p 9 6

36 9p 30 3p 6 Gp

P 1 11
Remainder 131 36 9p 36 9 27

9 3 36 35 30 3 274 IS



4 Find a if the two polynomials ax 3x 9 and
2m 52 a leave the same remainder when
divided by 2 3 2015

511 Let fin ax 32 9 gin 2m Sata

Remainder are equal
FC 3 9 3

a 373343 9 21373 5 3 a

279 27 9 54 15 a

279 18 39 9

18 39 a 279 289 57

a 5

Remainder

f 3 27 5 1 18

91 3 39 5



Lecture III

Recallrafactortheorem

x x is a factorof fin then fix 0

fatal 11 then f a 0

Can b 11 11 then f ya 0

Can b 11 11 thenflba 0

1 Show that x 11 is a factor of 23 72 14 8

Hence Completely factorisethe expression

11 Let fin 23 72 142 8

fci 73 7 1121411 8

fill 1 7 14 8 0

x 1 is a factor of 2372 1421 8



22 62 8

EE ien s

6n 14n

8I6NI6N8n
8

71
23 7 3 142 8 a 1 226 8

x2Gn 8 224N22 8
23723 142 8 a 1 a 2 2 4 21241 2 n 4

a 4 n 2



2 Show that x 11 is a factor of 23 72 14 8

Hence Completely factorisethe expression

SI Let fin 23 72 142 8

fell 913 7111 14117 8 1 7 14 8 0

x i is a factorof 23 72 142 8

x2 62 8

1

S
un s 31 5

s

In 8
23 7m 141 8 2 1 x2 6 87

2262 8 22421 24 8

2 2 4 2 21 4 2 4 1212

23 7m 141 8 2 1 a 2 n 4



14 using the RemainderTheorem findthe remainder when

2 kn 8 a K is dividedby net x 2

Hence find K if the Sumof the two remainders ist

11 Let finl m knts atk 23 km Sn k

Remainder

finfy fe il tiptkc iftse.DK
K 81K

f 1 2k 9

Remainder
finsa g fial 9134121 8127 k

8 4K 16 k
12 5K 24

Ger f 1 121 1 2K 9 5kt 24 1

7K 15 1 1k 14

K 2 Are



2
Using factor theorem Show that 13m 2 is a factorof
323 2 20 12 Henie factorise it Completely

1 Let fin 323 23204 12

7133 313373 1337 201337 12

3181 4 403 12

98 4
9120

108

120420 0

32 2 is a factor of 323 8 204 12

32 2 3ÉÉÉÉn
3222
3222021 12
312,2N

323 2 202 12 32212126 3N 2 2 376 2



3 If 2 Instantb has a factor 2 2 leaves a
remainder 9 when divided by Chen find thevalue
of a fb With these values of afb factor'sthe

given polynomial completely

SOI Let fan 23 Instantb

set 2 is a factoroffin f e21 0

273 2121 t aC2 b O

S 8 La b o 29 5 16

Remainder
of fins when divided byme is a

fi 11 9 f 113 21 17 a c Mtb 9
I I Atb 9

atb 12

La b 16 7 4 tb 12
a 12 6 8
a n a 4



a Einians
a unts

4m I 8N

42 8

8
1422127127 127

2 2 2 4 8 4 2 22 41 4
2 2 21272 Are

Hit andTrial Method

I use the factortheorem to factorise Completely

flat23 2242 4

SII Let fin 23 2 un 4

Substitute 2 1 11 1731172 4 4 6

Substitute 2 1 f 1 173 4172 41 1 4
1 1 4 4 0

2 1 is a factor of fin



x2 y
nel 23 22 un H

23122
Un 4

Innit
WTF un 4 me 2 4 att 2 276 21

BE

2 usingfactor
theorem factorise Completely

fin 223 192 382 21

SI fi D 2111 t 19111438111 21

I 19 38 21 0

att is a factor of fans

as I I t É
flu n 1 22 172 27

Ntl 22 742 321 27

nel 22 2 7 3 277

Intl Nt 221 3 ALI


