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Math Sci 9: Test

Total No. 40

Name: Roll No. :
Date: . -20 Teacher's Signature:

Q.1: Tick (v)) the correct answer. af %u( (V)42 <1 /Ulr'
Factors of 3x” —75y" is: c.d/g.l]ld/ 3x° =75y° -1
3(x—25y) (D) 3(x+35y)x—=5y) (C) 3(x+25y)(x-25y) (B) Bx+75y)3x=T75y) (A)
Factors of x° —11x—-42 is . :%Q/‘LIJNJ x*=1lx-42 -2
(x+14)(x-3) (D) (x—=14)(x+3) (C) (x=14)(x-3) (B) (x+14)(x+3) (A)
Wht will be added to complete the square of 9¢° —12ab ? ?qu/ ULV l,ALLb:C’;/JK:‘/ 9a” —12ab -3
—4p> (D) 4p* (C) 166> (B) —~16b> (A)
Find 7 so that x* + 4x + m is a complete square. S‘S"é_lguid'/dl{ xt+4x+ nzéLJJJ m  _4
16 (D) 4 (C) -8 (B) 3 (A)
Factors of 5x° —17xy—12y" are: SN2 537 —1Txp—12y° .5
(5x—-4y),(x+3y) (D) (x—4y),(5x+3y) (C) (x—=4y),(5x-3y) (B) (x+4y),5x+3y) (A)
The factors of x?> —5x + 6 are: S QL P —5x+6 -6
Xx+2,x+3 (D) x+6,x-1 (C) x-2x-3 (B) x+Lx-6 (A)
Factors of 3x* —x -2 are: ’<9/ 2/ i d/‘/_l]lé?ar -x—-2 <7
(x-1D)(3x+2) (D) (x-1),3x-2) (C) x@l},(.’ax £2) (B) (r+1D,(x-2) ()
Factors of 8x° +27y° are: o M\Q/\ g0 LI 8 +27y 8
(2x=3y),(4x" +6xy+9y°) (D) (2x+3y),(4x" ——6xy+9/ﬂ§' (2x =3y),(4x° --9y ) B) (2x+3y),(4x* +9y%) (A)
Factors of 4* —4b" are: S KL = Jt SPIZL o —4b* -9
(@-2b).(a* +2b*) (D)  (a-b).(a+b).(d (C) (a* =2b%),(a* +2b%) (B)  (a-b),(a+b),(a* +4b*) (A)
Factorize 3x” —75y". <> SEUAS 3xP =757 10
3(x=35y) (D) (x =3 R)f(x?&%yﬁ (C) x(3-35y)3+5y) (B) J(x=5y)Nx+5y) (A)
10x2 =20 Write short 9@§ s to any ten (10) questions.  -Z& A=zl = Uir10(y  -24)lr
What is meant by factor? /{\}) el a7
-actorize 25x” +16+40x. -,54’: dﬁ“ J 25x° +16+40x  -ii
~actorize 128am” —242an’ . U8 128am® —242an* i
-actorize X +x—132 JS8E v
-actorize x*=Tx+12 ...J/ Js / -V
What is meant by remainder theorem? S U Bl _vi
Factorize 4x> —16y°. -éd/ 4x* —16y°  _vii
Define factorization. o2ty ASEE il
cactorize 9xy —12x°y +18y°. _EESE 9y — 12Xy +18)% Lix
-actorize x* —a” +2a-1. ..qj/df x*—a’+2a-1 X
~actorize x” +5x-36. U672 +5x-36  xi
Define Factor Theorem. -5 - /’Jd f,L/ ~Xii
1x10 =10 Write answer to any One (1) question. &gul;’(dlruf :_df Ly
Factorize 1 —12pg +36p°q”. _édel—l2pq+36p q° ..3/:Ulf

Factorize the cubic polynomial by factor theorem: % =2% —x+2 é S / J&@/?Z.ud/d /:lid' -4 /:ZJlr
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Exercise 5.1

Q.1 Factorize

(1) 2abc — dabx + 2abd
Solution: 2abc —4abx + 2abd

= Eab(cr-?.:c +d)

(i)  9xy-12x7y+18y’
Solution: 9xy —12xy +18)°
=3y (31‘ —4x° + 6}-:')

(iii) -3x"y-3x+9x°
Solution: —3x”y —3x+9xy°

(iv)  Sab’c¢’ -10a’b’c - 20a’be’
Solution: Sab°c’ —10a’h’c — 20a
= Sabc (bc: ~2ab” -4a°c

(V) 3x7y (I ~3y)—-x i (x- 3y)
Solution: 3x’ y[ x-3y)-Tx y (x-3y)
={x- 3}-‘)(31‘3}' ~7x°y )

=(x-3y) x'y(3x-7y)

(vi) 2xy (::.rj + S) +8xy” (xj + S)
Solution: 2xy’ (xz + 5) +8xy° (x7 +5)
= (.1'3 + 5)(21}-‘3 + Exy:)

=(x* +5)2xp° (y +4)

= 2xy° (rz + ‘5)( y+4)

Q.2 Factorize

(1) Sax —3ay — Sbhx + 3by
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Solution: Sax —3ay — Shx + 3by

= Sax — Sbx —3ay +3by

=5x(a—b)-3y(a-b)

=(a—-b)(5x-3y)

Gi) 3xy+2y-12x-8

Solution: 3xy+2y—-12x-8

=3xy-12x+2y -8
= 3:-:(_}’ —4) 1 'Z(y - 4)
=(y-4)(3x+2)

(iii) :!E'S T 3{}’2 — 2_}:2'}1 _ 6.}_,3

Solution: x” +3x)" —2x"y -6y
By cyclic ¢

=% ~ " +3xy” -6y

ﬁi\'— 2y)+3y° (x—2y)
- -Ex(ry ] 3-3,:3) Q&C@@% )3 )
Pop

(iv) (x ——yz)z +(}_,'1 - zi)x
(' =2)x

Solution: (r — y“)z +
= X'z—yz+xy’ —xz
Arrange 1n cyclic order
o I l'yﬁ . —).-'3;:

2 2 /) 2 2
=X"Z+XyY —y z-—XxZ

— I(IE +J»"E)'—E AL +J-’

= (;rz +y° ) (x—z)

(0.3 Factorize

(i) 144a’ + 24a + |

3

)

Solution: 144a- +24a+1

By using formula
(a+bY =a’ +2ab+ b

=(12a)” +2(12a)(1)
=(12a+1)

(1)

-
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) L-2+2
a
. a b
b a’
Formula a” —2ab+b° = (:a—b):

q.

CaY  (aXN b (bY
lll [ —2 —_ —_— |4 —
b ) b \a) \a,

_(E_ET
b a,

i)  (x+y) ~14z(x+y)+497°

Solution: (x -+ y.): —1 42(:’: +‘}!) . 4932

Formula a” -2ab+b" =(a Sb)z
= (1'-1-_],:')3 _2(:’74—}")(75) +(?E).:1
=(x+y- 73)2

(iv)  12x° -36x+27

Solution: 12x° —36x +27
=3(4x” —12x +9)

Formula a® —2ab+b* =(a—b)’
=3[(20)" ~2(2)(3)+ () |

=3(2x-3)

Q.4 Factorize

(i)  3x°-75y°

Solution: 3x~ —75y°

=3(x* -25y°)

Formula a” —b° = (a+ b)(a—b)

=3[(x) - (59)"

=3(x+5y)(x-5y)

(i) x(x-1)-y(y-1)
Solution: x(x—1)—y(y-1)

=x —x—y +y
Arranging in cyclic order

=X =y =x+y
Taking common

_ (IE _yz)—(x—*y)
= [(x +y)(x— J’): ~(x-y)

=(x-y)(x+y-1)

(iii)  128am” -242an’
Solution: 128am’ — 242an’
= Euﬂf(t’fiufhr.lf:rE 121"

2a (Bm) (l]n)
=2a(8m+11n)(8m - HH)

(iv)  3x-—243x
Solution: 3x' 243x°
=3x(1-81x")

3x| ( @r)
&ﬁ\ﬁgjx‘) 1-9x)

Q.5 Factorize

B x -y -6y-9
Solution: x" -y -6y -9
=x* = y* +6y+9]
=x"—[(»)" +2(¥)(3)+(3)°]
=x"~(y+3)

=(x) = (y+3)
=(x+y+3)[x—(y+3)]
=(x+y+3)(x—y-3)

(i) x' —a +2a-1
Solution: x" —a +2a -1
=x’ - [al —2a+ 1]

=x" —{a-1)

= [x+(a-—l)][1‘-(ﬂ'1)]
=(x+a-1x—a+1)
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(iii) 4x -y -2y-1
Solution: 4x° —y° -2y -1
— 4}:2 — (y: + 2}1 + ])

== () +2(0)()+ (1)
=4x? —(y+1)

(20 (1)
=[2x+(y+) J[ 20— (y+1)

= (2x+y+1)(2x-y-1)

(iv) x'-y’-4x-2y+3

Solution: x* —y° —4x—2y+3

=x'—4x+4-y' -2y-1
(x -—4x+4} (y +2y+1)

(= ) —E(x)(2)+(2)

(x-2+y+1)|[x-2-(y+1)
=(x-2+y+1)(x-2-y-1)
=(x+y-2+1)(x-y-2-1)

=(x+y-1)(x—y-3)

(v)  25x° -10x+1-36Z°

Solution: 25x” —10x+1-36z
= (5x)" = 2(5x)(1) +(1)°]-36 2

=(5x—1)" —(62)°

=|(5x-1)+6Z || (5x-1)-6Z |

=(3x-1+62z)(5x-1-62)

(vi) x°'—y'—4xz+4z°
Solution: x° — y* —4xz +4z°

= IZ —4xz + 43‘3 - },.-3

(x-22)° ()
=(x-2z+yHx—-2z-y)

=[(x) ~2(x)(22) +(22) |-

k-

@@é%

=(x+y-22)(x-y-2z)
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(iii) o +3a’h” +45" www.pakcity.org

Solution: a* +3a’h” + 4b"

= (a" + -H)“f)%- 3a'h”

Exercise (@ P+ (20 F -3’

By adding and subtracting by 2(:a3)(2b3)

=(a") +(26°) +2(a’)(26°) -2(a’) (26°) + 30D

Q.1 Factorize
| -\ (@) +(25) +2()(26") |-2(e) (2) 308
(1) v +F_3 =(a” ~2b° ) -a’b’
Solution: x* +-L1—3 :(ai +2b° ) -(ab)’
X =(a’ + 2b° +ab)(a’ + 2b° -ab)

e (1Y )
“(‘T) ':F] —-3 (iv)  4x +81 i
By adding and subtracting by 2 Solution: 4x"+81 Is

: 2 9 ) -

342 [ | ]H =( é) +(9)~ 2

=(.I ) | = +2-2-3 Q_
i X _ By adding a ubtractmg by 2( )(9) §

2y 2 [ I ’ _.
—. (1 } -E—k?] -—2}“}*2—3 %\ﬁ 9) 2( )(9) ?(2.1" )(9)—' E
: 1y @ ) +(9) +2(2x° )(9) —2(2\'3)(9‘ -
= (x°)" + —L -2 -1 Qi& = § “)) ‘%
] X @ =
. O y A2 O,
:ﬁ,r __1_] _“) Q@ :(Ex +9)ﬁ«—36x 5
S = (2x* +9) - (6x) a
1 1 . O
—(’f -;_:-'"1)(-1 - =(2x" +9+6x)(2x* +9—6x) -
: X . =
(2,1' +6x+9)(2x —6x+9) >
(i)  3x*+12)° A
Solution: 3x* +12y" (v) WAx +25 8
—3( 4 4}-4) Sulutmn X" +x° +25 0

4
By addmg and subtracting by 2(x*)}(2)°) x"ad )J”"

S wlar) ) er) -2 er) :[ Yeeyfee
' (f)'+(2’}, ) +2( )(2} ) 2(13)(2);3)‘ By addmg and subtrac:ting, by 2(;3)(5)

=) ey 2(R) )2 5) [+

s
.

|

-—'3»_(:1'“"+:2),-*3)2 4x°) ) '
3[(I ) (2 )' :[ ) (5)'—2(1'*)(5)+I”
3 (7 +27 +2xp)(x° +2r'1—2x})_ (¥ 45) 108 +

:3[(jx3+2x),-+2y )(:u - 2xy+2)° ) = (x> +5) —9x°




=(x*+5)" - (3x)’
=(x* +5+3x)(x" +5-3x)
=(x"+3x+5)x" -3x+5)

(vi)  x'+4x°+16

Solution: x* +4x” +16

=(x") +16+4x°

= () +(4) +4x7

By adding and subtracting by 2(1‘3 )(4)

(x*) +(4)" +2(x*)(4)—2(x*)(4) +4x°
=(x*) +(4)" +2(x")4) - 2(x* W4) + 4x"

= (.r: + 4)2 —8x° +4x°

=(x"+4) —4x°

— (x? +4) - (2x)°

=(x7 +4+2x)(x* +4-2x)

= (IE +2x+ 4)(1:""' ~2x + 4)

Factorize

Q.2

(1) x° +14x+48
Solution: x° +14x+48
= x"+8x+6x+48
=x(x +8)+6(x +8)
={(x+8)x+06)

(i) x*—21x+108
Solution: x° —21x+108
= x*—12x-9x+108
=x(x-12)-9(x-12)

— (x—9)(x—12)

(iii) x —-11x—42
Solution: x* —11x—42
= x* ~14x+3x—42
=x(x—14)+3(x—14)
={x+3)x—14)

(iv) x +x-132
Solution: x~ +x-132
= +12x—-11x-132

;5@&

=x(x+12)-11(x+12)
=(x—-11){x+12)

Factorize

Q.3

(1) 4x” +12x+5
Solution: 4x” +12x+5
= 4x” +2x+10x+5
=2x(2x+1)+5(2x +1)
=(2x+3512x +1)

(i) 30x° +7x-15
Solution: 30x” +7x—15
= 30x* +25x—-18x-15
= Sx(6x+5)=3(6x+5)
=(5x-3)(6x+5)

I _56x—9x + 21
8x(3x—7)=33x—7)
~(8x-3)(3x-7)

(iv)  5x —16x-21
Solution: 5x° —16x—21
= 5x" +5x—21x-21
=5x (x+1)-21(x+1)
=(0 x— 2I){x+1)

(v) dx* —1Txy+ 4y’
Solution: 4x” —17xy+ 4y°
= 4x* —16xy—xy +4y°
=4x(x—4y)-y(x-4y)
=(4x—y)Hx—4y)

(vi)  3x"-38xp-13)°
Solution: 3x° —38xy-13y°
=3x" —39xy+ xy—13y°
=3x(x—13V)+ y(x—13y)
=(3x+yHx-13y)

(vin) Sx° + 33xy—1 4}'3
Solution; 5x° +33xy —14y°
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=5x" +35xy - 2xy— 14y~
=3x(x+7y)-2y(x+7y)
=(3x—-2y)x+7y)

Il,lr‘

- 1 - 4 R
(viii) 5x~=—) +4| Sx—— [+4,x=0
\ X

. 1Y (o]
Solution: (51?-— + 4 5,1'-—]+4,Ii0

- [5,:: —l]u +2[5x—lj(2)+(2):

X X

| ] )
:[5.1:——+2

X )

| 1 N /S 1
:[Sx——+2 5x——+2]

| X VAN X
Q.4

(i) (x” +5x+4)x" +5x+6)—3
Solution: (x° +5x +4)(x” +5x+6)—3
Suppose that

' +5x=y

So,

(x* +5x+4)x* +5x+6)-3

= (y+4)(y+6)-3
=[y(y+6)+4(y+6)-3
=(y°+6y+4y+24)-3
=(y*+10y+24)-3

=y +10y+24-3

=y* +10y+ 21

=3y* +7v+3y+21
=y(y+7)+3(y+7)
=(y+3)(y+7)

Weknow that y = x* + Sx
=(x" +5x+3)(x° +5x+7)

O@@

(1)

S0

|

S0,

=y(y

(1v)

(¥ —4x)(xX* —4x—1) _Www.pakcity.org

2)(x

15)

Solution: (x* —4x)(x" —4x—-1)-20
Suppose that
x°—4x = y

=(yNy—-1)-20
=(y"-»)-20

=y -y-20

=y  —Sy+4y-20

= W(y-3)+4(y-3)
=(y+4)y—>5)

Weknow thata = x* —4x
= (x* —4x+4)(x* —4x-5)

_(x}: —2(.r)(2)+(2)2_ [f -5x+x— 5]
(x=2) [x(x-5)+1(x-5)]
- (I—Z)E (.r—ﬁ)(xﬂ}
(= 5)(xsex-2

&
(11 (x+2Hx+3)x+4H x+5)—15
e

@ ion: (x+2)x+3)(x+4)x+5)-15
Sig: [(x

SII(x +3)(x +4)]-15

=[x(x+3)+2(x+3)]|[x(x+4)+3(x+4)]-15
=[x* +5x+2x+10][x° + 4x+3x+12]-15
=(x"+7x+10}x" +Tx +12)-15
Suppose that

X'+ 7x=9

(x + 7x+10)(x" + 7x+12)-15
=(y+10)(y+12)-15
=[wy+12)+10{(y+12)]-15
=(y*+12y+10y +120)-15
=(y* +22y+120)—15

= y* +22p+120—15

=y +22y+105

=y +15y+7y+105
=y(y+15)+7(y+15)

(x

7(y +15)

=(y+7)(y+13)
Weknow that y = x* + 7x
=(x"+7x+7)(x" +Tx+15)

4)(x —5)(x +6)(x—7)— 504
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Solution: (x+4)(x =5} (x+6)}x—7)—504
=[(x+4)(x=5)][(x+06)}(x-7)]-504
=|x(x-35)+4(x-5)]|[x(x-T7)+6(x-T)]-504
=(x' —5x+4x—20)(x" —Tx+6x—42)—504
= (x* —x—20)(x* — x — 42) — 504

Suppose that

X' —x=y

S0,
=(y—20)(y—42)—-504

= [y(y—42)—20(y—42)] - 504
= (y'—42y—20y +840) - 504

=y’ — 62y + 840504

= y' —62y+336

=y —56y—6y+336

= Y(y—56)—6(y—56)

= (y—6)(y—56)

Weknow thata = x* — x
=(x*—x—6)x* —x—56)

=(x" —3x+2x—6)(x" —8x+ Tx —56)
=[x(x=3)+2(x-=3)][x(x—8)+ 7(x—8)]
=(x+2)}(x-3)x+7)x-8)

(v)  (x+D(x+2)(x+3)x+6)-3x @
Solution: (x + 1){(x +2)(x +3)(x + 6):3%°

=[(x +1)(x + 6)][(x + 2)(x + 3)}3x"
=[x(x+6)+1(x+ 6)][x(x+3N+2(x+3)]-3x°

= (x% +6x+ x+6)(x* +3x+2x+6)—3x°
=(x"+6+7x)(x" +6+5x)-3x
Suppose that

X' +6=y

So,

=(y+7x)(y+5x)—3x"
=[M(y+5x)+ Tx(y+5x)] - 3x°
= ()" +5xy + Txy +35x" - 3x7)
=}"1 +12xy+3 Yyl

—_-y:’- +8xy+dxy+3 o
=y(y+8x)+4x(y+8x)
=(y+4x)(y+8)

We know that y=xg +6

=(x2 +6+4x ) 4 6+8x)
=(x"+4x+6)(x" +8x+6)

Q.5

|
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(i) x* +48x—12x" — 64
Solution: x’ +48x—12x" —64
=x —12x" +48x— 64

a’ —3a’b+3ab’ — b =(a-b)
= (x)’ —3(x)*(4) + 3(x)(4)" —(4)’
=(x—4)"

(i)  8x +60x° +150x +125
Solution: 8x” +60x~ +150x +125

a +3a’b+3ab” +b’ =(a+ b)':'
= (2x)" +3(2x)°(5) +3(2x)(5)" + (5)°
=(2x + 5)’

(iii)) x —18x" +108x—216
Solution: ¥’ —18x° +108x-216
a =3ab+3ab”-b' = (af-b)}

’6) + 3(x) (6) ——(6)3

)
vy 8125560y +1501
Solution: 8x” —1 25}:'3 e 601‘2}; 1 5013;:
=8x’ —60x"y+150xy° —125)°

a’=3a’h+3ab” —b’ =(a- g,)3

= (20)" - 3(20)° (5 )+ 3(2x) (5¥) ~ (5¥)
=(2x—5y)’

Q.6

(1) 2748
Solution: 27+8x"
=(3)" +(2x)’
=(3+2x)[(3)" - (3)(2x) +(2x)’]
= (3 + 2_‘.[‘)(9 — 61+ 4,);‘2)
(i)  125x°-216y°
Solution: 125x° — 216"
— (5x) - (6y)
(a_b)(ﬂj +ab + b:) — B

= (5x=6)[(5x)" + (5x)(6y) +(6¥)"]
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= (5x—6y)(25x" +30xy+36y°)
(i) 64 +27y°
Solution: 64x’+27y"
= (4x)"+(3y)
(H+b)(ﬂ2 +ab + bz] =a’+b’
(4x) ~(40)(3y)+(3y)"

=(4x+ By)(l 6x  —12xy+9y° )

=(4x+3y)

(iv)  (2x) +(Sy)
Solution: (2x) +(5y)
(a—b)(aj +ab + bz) =a’ -b

= 2+ 59)[ (20)° ~(20)(51)+ (53)’ ]
— '.[2.1' + 5}}(41‘3 —1 I:}xj: + 25}}2)

Q
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Exercise 5.3

(.1 Use the remainder theorem to
find the remainder when

(i) 3x" —10x* +13x -6 is divided by
(¥-2).

Solution:

P(r) =3x =10x" +13x-6

Since P(x) is divided by (x-2).

~P(2)=R

R=3(2)-10(2)" +13(2)-6

=3(2) -10(2) +13(2)-6

=24-40+26-6

R=4
Hence 4 1s the remainder

oM

(ii)  4x° —4x +3is divide )x —1)
Solution:
P(x)=4x"—4x+3

Since P(x) is divided by (2x-1)
;.
" R=P| ~1-]

=4 l —ﬁ :>-::—+3

[ 2] Z

3 . .
Hence ? 1s the remainder

sgs@ rep-L
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(iii) 6x'+2x —x+2 is divided by
(x+2) fromx+2=0

Solution: Given that

P(x)=6x"+2x"—x+2

Since P(x) 1s divided by (x+2)

“R=P(-2)

=6(-2)" + 2(-2) — (—2) + 2

=096-16+2+2

R=84
Hence 84 1s the remainder

(iv) (2x—1)Y +6(3+4x)* —10is
divided by2x+1from2x+1=0

Solutio @éﬂ that

P(x)=" 1—1) +6(3+4x)* —10
(x} 1s divided by 2x+1
f/

\ 2;

{43 e

=[-1-1] +6[3-2] -10
=[-2] +6-10=-8+6-10

n=-12
Hence -12 is the remainder

(v) x =3x’+4x-14is
(x+2) from x+2=

divided by
O.x=-2
Solution: Given that
P(x)=x"-3x"+4x-14

Since P(x) 1s divided by (x+2)

" R=P(-2)

=(-2) = 3(=2)* + 4(-2)-14
=-8-12-8-14

R=-42

Hence -42 15 the remainder
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Q.2

(1)

values

If (x+2) 1s a factor of
3Ix* —4kx—4k° then find
ofk x+2=0x=-2

Solution: Given that

P(.r)=

3x” —dkx - 4k"

P(-2)=3(-2)° — 4k(-2)-4k"

P(-2)=12+8k-4k"
If (x+2) 1s the factor then remainder is

equal to zero
P(-2)=0

12+8k -4k =0
43+2k-k*)=0

~k*+2k+3=—

0
A

—k*+3k—-k+3=0

—k(k —

3)-1(k-3)=0

(A =3)(-,-1)=0

k—3=
K=3

(i1)

O —k—1=0
-1=k
k=-1

If (x-1) 115 a factor
x* —kx* +11x—6the find
value of K from x—-1=0 x=1

Solution: Given that

F(x) =

x —kx +11x-6

P(1)=(1) k(1) +11(1)-6
P()=1-k+11-6
P(1)=6-%

If (x-1) i1s the factor then remainder is
equal to zero

P(1)=
6-k=0
k=6

O

the

\
2
<>@

of
the

©

3 'ﬁ“ﬁmamder hence x-31s not factor of
o;égg- _

Q.3  Without long divisioW\I¥tRAKME .Org
whether

(i) (x—2)and{(x—3)are factor of
P(x)=x"-12x" + 44x—48 from
x—2=0 x=2

Solution: Given that
P(x)=x"—12x" +44x-48

If (x-2) 1s the factor then remainder i1s
equal to zero

P2)H(2)" ~12(2)° +44(2) —48=8-48+83 48 =0
Hence x — 2 is a factor of P(x)

Forx—3

R="P(3)

=(3)’-12(3)*+44(3)-48

=(3)’-12(3)* +44(3)-48

=27-108+132-48

;L 539-12) @®

(3) is not equal to zero then x-3 is not
factor of P(x)=x3-12x" + 44x - 48

(i) (x-2),(x+3)and (x—4) are
factor of ¢ (;l) =x +2x" -5x-6
from x-2=0,x=2

Solution: Given that

g(x)=x"+2x°-5x-6

For (x-2), putt x-2=0

x=2

R=g(2)

-(2)'+2(2 -5(2)-6

R=8+8-10-06

R=16-16

R=0

Hence x-2 1S factor of

g(x)=x"+2x"-5x-6
For (x+3), putt x+3=0
x=-3

R=q(-3)
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={—3)" +2(-3 )3 -3-3)-6
=—27+18+15-6
R=0
Hence X-2 1S
g(x)=x"+2x"-5x-6
For x-4, x-4=0
x=4
R=q(4)
=(4) +2(4)" -5(4)-6
= 64+32-20-6
R=70
Hence x-4 1s not a factor of
g(x)=x"+2x" -5x-6

factor of

For what value of m is the
polynomial P(x) =4x°-7x"+6x-3m
exactly divisible by x+2?

Solution:

P(x)=4x' —7x° +6x-3m

From x+2=0, x=-2

P(-2)=4(-2) -7(-2)" + 6(=2) — 3m
P(-2)=-32-28-12-3m=-72-3m Q
If (x+2) 1s the factor then remai nder@@

Q.4

equal to zero O
F£(-2)=0
—72-3m=10
~72 =3m
72
m=——
3
m =—24
Q.5 Determine the wvalue of & if

P(J:) =k +4x +3x—4 and

g(x)=x"—4x+k leaves the same

remainder when divided by
(x-3).

Solution:

g(x)=x'—4x+k

from x-3=0 =3
R =g (%)
=3y -4(3) +k
=27-12+k

www.pakcity.org

=15+%
R, =15+k (1)
R, = P(3)
=k(3) +4(3)° +3(3)-4
=27k +36+9-4
R, =27k+41 (11)

Since it leaves the same remainder.
Hence K, = R,

15+k=27k + 41
15—-41=27k —k

—26 =26k

Q.6

The remainder after dividing the
pol ial P(x)=x"+ax +7 by

) is 25 calculate the value of

2 @ and b if this expression leaves a
@ remainder of (6+5) on being
gg dividing by (x-2)

Solution:
Let

P(x)=x +ax* +7
Since F(x) 1s divided by (x+1)

Put x+1=0 x=-]
R=P(-1)

=(-1) +a(-1) +7

= —Ydor+ 7
R=a+6

According to first condition remainder is
2b
2b=a+6 (1)
Since F(x) 1s divided by (x-2)
Put x—-2=0
xX=2
P(2)=(2) +a(2) +7
=8+4a+7

R=15+4a

According to second condition remainder
1S (b+5)

1 5+4a=b+5

4a-b=5-15

da-b=-10
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solving equations (1) and (11)

From equation (11) b=10+4a putting the
value of be 1n equation (1)

a+6=2(10+4a)

a=20+8a-6

-8ata=14

-7a=14

Putting the value of a in equation (11)
4a—b=-10

4(-2)-b=-10
—8-b=-10
~8+10=25
2=250

bh=2

The polynomial x* +/x” + mx + 24

Q.7

has a factor (x+4) and it leaves

a remainder of 36 when divided

by (x-2) @@
Find the values of / and m. >\ © '
Solution:
Let
P(x)=x"+Ix" +mx+24
From x+4=0 x=-4

Pl-4) = (-4) +1(-4) +m(-4)+ 24

P(-4)=-64+ 16l - 4m + 24

P(-4)= 16l -4m- 40

According to condition (x+4) 1s the factor

then

16/ —4m—-40=20

4|4/ -m-10|=0

Al—m—-10=0 (1)

fromx—-2=0 x=2

Now P2)=¢2) +1{2) +m(2)+ 24
P(2)=8+4l+2m+24
P(2)=4+2m+32

According the condition

H+2m+32=36

4/ +2m=36-32

4 +2m=4

4+2m—-4=0 (11)

Subtracting (1) from (11)

,4’[+2m—-4 =0

+ M FmF10=0

im+6=20

3m+6=0

3m=-6

A2
4

m=—2
Putting the value of m 1s equation (1)

4] - (-2)-10=0
4/ +2-10=0
4/ -8 =0

The expression [Ix' +mx"—7
leaves remainder of -3 and 12
when divided by(x-1) and
(x+2)
the value of / and m.
Solution:

P (1) =0 +mx* -7

from x-1=0 x=1

P =K1Y +m(1y —4
PHh=I+m-4

According to conditions /Hm-4=-3
[+m=4-3
I=1-m (1)
From x+2=0 ..
P(-2)=1(-2) +m(-2)" —4
P(-2)=-8/+4m—-4
According to condition

-8/ +4m—-4=12
Putting the value ot / in the equation

Q.8

respectively. Calculate

Y =—2

=

www.pakcity.org
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-8|1—m|+4m =16
—3+8m+4m =10
12m=16+8
12m =24
’242
m= 2);’/
I;litﬁln% the value of m is equation (1)

m =

{ =-1
m=2
[ =-1
Q.9 The expression

ax’ —9x° +bx+3a is  exactly

divisible by x° —5x+6. Find the
value of @ and 5.
Solution: Given that

P(_:-u:) =ax’ —9x° + bx+3a
x*—5x+6 =x°-2x-3x+6
= :-:[I—Z]—B[x'—z]

= [x-2][x-3] O@@“

(x—2)(x-3)is divides the expr Ax-

\

Ox* +bx+3a from x—2 = -
P(2)=a(2) -9(2) +h(2)+3a
P(2)=8a—-36+2b+3a
P(2)=1la+2b-36

According to condition (x-2) 1s the factor
ﬁ a+2b-36=0 (1)

From x-3=0x=3

P(3)=a3) —9(3)" +b(3)+3a
P(3)=27a-81+3b+3a

P(3)=30a+3b-8]
According to condition (x-3) 1s the factor
SO

30a+3b—-81=0 (ii)
3(10a+bH-27)=0
10a+h—27:-{§)

h=27-10a (111)

Putting the value of b in equation (i)

[la+354—-20a—-36=0

Oa+18=0
+18 = 9a

a:+’m/2
7

a=+2

Putting the value of a 1n equation
b=27-10(+2)

b=27-20

b=17

a=2

O@Q@g
z@@

(iii)

lla+2[27-10a)-36=0 WWW.pakcity.org
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lLxercise 5.4

Q1 x'-2x"-x+2

Solution: Given that
P(x)=x"-2x"-x+2

P=2 and possible factor of 2 arex1,£2.

Here q=1 and possible factor of 1 are+1.
/

So possible factor of P(x) will be form —=+1,42
o
P(x)=x"-2x"—x+2
Put x=1
P =1y -=2(1)"-1+2 =1-2-1+2=0Remainder is equal to zero so (x-1) is factor
Put x=-1

P(-1)=(-1) =2(-1) —=(-1)+2=-1-2+1+2=0Remainder is equ@o zero so (x+ 1) is factor

Put x=2
P(2)=(2) -2(2)* =(2)+2 =8-8—-2+2 =0 Remainde
X =2x7 —x+2=(x-1)(x+1)(x-2) @
>

Q
Q.2 x —-x -22x+40
Solution: Given that
P(x)=x"—x"—22x+40
P=40
possible factor of 40=+1,+2, +4, £5, +8, +10, £20, +40
Here q=1 and possible factor of lare 1

So possible factor of P(x) will be from

E — i'], iE, i4, iS: iS, tl D? izﬂ’ +40

q

P(x)=x"—x"—22x+40

Put x =2

P(2)=(2) -(2)" -22(2) +40
=8-4-44+40=0

Remainder is equal to zero so (x-2) 1s a factor
Put x=4

P(4)=(4)" —(4)" - 22(4)+40
=04-16-88+40=0

Remainder 1s not equal to zero so (x-4) 1s a factor
Put x=-5

i@uai to zero so (x-2) 1s tactor

N\
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P(=5)=(=5) = (-5)" - 22(-5)+40
=—125-25+110+40
=—150+150
={]
Remainder 1s equal to zero so (x+5) 1s a factor
Hence x" —x" —22x+40 =(x -2} x—4)(x+5)

Q.3 x-6x*+3x+10
Solution: Given that
P(x)=x"-6x"+3x+10

P=10
So possible factor of 10 are +1,+2,+5,+10

Here gq=1 So, possible factor of lare +1.

So possible of factor of P(x) can be found from f— =] ¥d 3 10
q

P(x)=x"-6x*+3x+10

Put x=1

P(-1)=(-1)*-6(-1)"+3(-1)+10=-1-6-3+10=0 Q@

Put x=2
P(2 }=(2}3-6(2)1+3(2)+ 10=8-24+6+10=0

Remainder 1s equal to zero so (x-2) 15 a ﬁ'—l(.‘:t

Remainder 1s equal to zero so (x+1) 1s a factor <>©
L8
A

Put x=3
P(5) =(S_]3 —15(5):1 +3(5)+10=125-150+ ORemainder is equal to zero so (x-5) is a factor

Hence x* —6x" +3x+10=(x+

—2)(x-5)

Q4 x +x —10x+8
Solution: Given that
P(x)=x"+x*-10x+8

P=8 So possible factor of 8

are 1 +2 +3 +4 +5 16,17 £8 .

| _ P ,
Here g=1 So possible factor can be found from—==+1,+2 +4 +8

q
P(x)=x"+x*-10x+8
Put x=1
P(1)=(1) +(1) =10(1)+8=1+1-10+8=0
Remainder 1s equal to zero so (x-1) 1s a factor
Put x=2
P(‘B) =27 4 2° —]O(‘2)+8
=8+4-20+8
=20-20
=)
Remainder 1s equal to zero so (x-2) is a factor

www.pakcity.org
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rut x=-4
P(-4) =(-4)*+(-4)%-10(-4)+8

=-64+16+40+8

=-64+64

=()

Remainder is equal to zero so (x+4) is a factor
Hence x° +x* —10x+8 = (x—])(x -2)(x+4)

05 x'-2x"-5x+6

Solution: Given that
P(x)=x"-2x"-5x+6

P =6S8Softactorsof 3are+1.+2 +3 16

Here q=1 So factors of lare+ 1.
P

So possible factors of P(x) can be found from—=+1,+2 +3 +6
q
P(x)=x"-2x*-5x+6
Put x=1
P(1) =(1)*-2(1)*-5(1)+6
=1-2-5+6 Q@

=.7+7

<>©
- @O@ﬁ

Remainder 1s equal to zero so (x-1) 1s a factor

Put x=-2 %S
P(-2)=(-2) -2(-2) -5(-2)+6 Q@

=—-8—-8+10+6

=-16+16

=

Remainder is equal to zero so (x+2) 1s a factor
Put x=3

P(3)=(3) -2(3) -5(3)+6

=27-6-15+6

27-27

=()
Remainder is equal to zero so (x-3) is a factor
Hence x° —2x" —5x+6=(x—1)(x+2)(x-3)

Q6 x +5x°-2x-24
Solution: Given that
P(x)=x"+5x"-2x-24
= —24 So possible factors of 24 are +1, £2 +3 +4 +6,+8 +12, £24

Here q=1. So possible factors of 1 are = 1.
So possible factors of P(x) will be found from

r =+1,£2,+£3, +4 +06,48 +12,+24

o
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Py )=x tox--2x-24 www.pakcity.org
Put x=2

P(2)=(2)*+5(2)*-2(2)-24

=8+20-4-24

=28-28

=()

Remainder 1s equal to zero so (x-2) 1s a factor
Put x=-3

P(-3) =(-3+5(-3)>-2(-3)-24
=-27+45+6-24

=-51+51

=)

Remainder is equal to zero so (x+3) 1s a factor
Put x=-4

P(-4) =( -4Y+5(-4)*-2(-4)-24
=-64+80+8-24

=-88+88

=()

Remainder is equal to zero so (x+4) 1s a factor
Hence x° +5x° —2x-24 =(x-2)(x+3)(x+4)

Q.7 3x’ -x’-12x+4 2 Qaﬁo
Solution: Given that ©%
P(x)=3x"—x"-12x+4 &

P=4 So possible factors of 4 are *1,+2
Here q=3 So possible factors of 3 ard e P

So possible factors of P(x) ¢ ound ‘f‘rom

D= t142, 44, 2 4o

q j 3 3
Put x=2
P(2)=3(2) -(2) -12(2)+4
=—-24—-4+24+4
=28-28
=)
Remainder is equal to zero so (x-2) is a factor
Put x=-2
P(-2)=3(-2) -(-2) -12(-2)+4
=-24-4+24+4
=28-28
Remainder 1s equal to zero so (x+2) 1s a tactor

1
Put x =—

3 ,"f 2 f" W.\
)
3) 3) \3 3

Please visit for more data at: www.pakcity.org




=)
| 3x =
X==—=
3 Ix-1

Remainder 1s equal to zero so (3x-1) is a factor

Hence 3x” —x” —10x+4=(x-2)(x+2)(3x-1)

08 2x' +x" -2x-1
Solution: Given that
P(x)=2£‘+x2-2x- ]

P= —1So possible factors of -1 are + 1, + 2. Q@

Here q=1. So possible factors of P(x) will be found &@e—
< ) o

N
'g": il,iz.:.t—;- & .
- &

P(x)=2x"+x*-2x-1

Put x=1

P(1) =2(1Y+(1)>-2(1)-1

=2+1-2-1

=3-3

=0

Remainder is equal to zero (x-1) 1s a factor
Put x=-1

P(-1) =2(-1Y’+(-1)*-2(-1)-1

=2+1-2-1

=3-3

=()

Remainder 1s equal to zero (x+1) 1s a factor

—1
Put x=—
2
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2 | 84| 4
248
2
=
1
j—
2
2x =-—1
2x+1=0

Remainder is equal to zero so (2x+1) is a factor

Hence2x® + x* —2x—1=(x—1(x+D(2x+1)

O©Q®
0@1@
%@
<>@@
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Review Exercise 5

Filling the blanks:

The factor of x° —5x + 6 are

(a) x+1Lx-06 (b) x-2,x-3
(¢c) x+6,x—1 (d) x+2,x+3

Factors of 8x° +27)" are

(a) (2x - 3_}-*),(4,? +9_}=*3:) (b) (2x —3.1-")=(4I: —9}":)

(¢) (2x +3y),(4x* - 6xy +9y°) (d) (2x-3y),(4x7 + 6xy+9y°)
Factors of 3x* —x—2 are .

(a) (x+1),(3x-2) (b) (x+1),(3x+2)

(c) (x—1),(3x—2) (d) (x- 1&+ 2)

Factors of a" —4b" are , Oy

(O
@ @B ) )
(c) (a=b),(a+b)(a’ +4b°) W (d) (a-2b),(a’ +2b*)

A /
O

What will be added to co éxt]?e square of 9a° —12ab ?.....

(a) —16b° (b) 16b4( ) ~ (¢) 4b° (d) —4b?

Find m so that x° +

+mis a complete square

Please visit for more data at: www.pakcity.org

(a) 8 (b) —8
(c) 4 (d) 16
Factors of 5x° —17xy—12y° are
(a) (x+4y),(5x+3y) (b) (x—4y).(5x-3y)
(¢) (x—4y),(5x+3y) (d) (5x—4y),(x+3y)
Factors of 27x° -—11- are
"
- 1Y (., 1 _ 1Y (., ] O
(a) (3.1-—-— L 91“'+3+—;) {b}[3x+— ) 9xX° +3+—
_ X/ \ X X/ A\ X

. & i '
(c) (31*—1)(91*: —3+Lﬁj (d) 31“],(9.&”3 —3+;J
X X~ X X




Q.2 Completion items

(i) X*+5x+6=

(i) 4a’-16=
(i) 4a® +4ab +(

-

(1v) Iﬁ 2 + ‘yT =
Yy X

) () - y)s
(vi)  Factored form of x* —16is
{Vii) If x—2 is factor of J”(I) —_—.1'2

(i) (x+3)(x+2)

)is a complete square.

2kx

8 then =

ANSWER KEYS

(ii) (2a+4)(2a-4)=4(a+2)(a-2)

(iili)  (b)°
\IE
(iv) (i—i
y X
v) x+)

(vi) (x4 2)(.}:—2)(.1:?' +4)

(vii) -3

Q.3 Factorize the following

(i)  x"+8x+16-4y°

Solution: x*+8x+16-4y°

= [rj +8x+16]——4y3

=(x+4) —(29)
Now arrange them

=(x+4+2y)(x+4-2y)
=(x+2y+4)(x—2y+4)

(i)  4x°-16)°
Solution: 4x*-16y°

=4 [f —4y° ]
=4 (x) -(2»)"

=4(x-2y)(x+2y)

_ i( x) +2(x)(4)+(4)

1

(v)

(2x) -

.

(i11)
Solution: =9x’
=3x(3x+8)+1(3x+8)

=(3x+8)(3x+1)

(iv)
Solution: 1—642°

() ~(42)
=(1-4z)

2X

www.pakcity.org

Ox° +24x+3x+8

1 —64z°

8x" —

]

3y

J

\Jy )

r-.-"'

\

fl"*‘q’

) )
£ 1Y

4x- +

24x

Tx
— +
3y

3x+8

(1) +(1)(42) + (42)

=(1 -~4:)(1 +4z+ 1633)

] h

9‘}"3 J
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(vl 2y +5p-3

Solution: =2y" +6y—y—3
=2y(y+3)-1{y+3)
=(2y-1)(y+3)

(vii) X +x —4x-4
Solution: x° +x* —4x—4
=x" (x+1)—4(x+1)

=(:r+ ])(xz —4)
=(x+1)(x—2)(x+2)

(viii) 25m°n°+10mn+]
Solution: 25m°n’+10mn+1

~

=(5mn)" +2(5mn)(1)+ (1)2

=(5mn+ l)2

(ix) 1-12pg+36p°g°
Solution: 1-12pg +36p°g°
~(a)’ —2ab+(by

- (l) -2(1)(6pg)+ (6pq)j'
=(1-6pg)

www.pakcity.org
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Unit 5: Factorization

Overview

Factorization:

The process of expressing an algebraic expression in terms of its factors 1s called
factorization.

Remainder Theorem:

If a polynomial p(x)is divided by a linear divisor (x—a),then the remainder is

pla).

Zero of a Polynomial: @Q®
If a specific number x = ais substituted for th@\\@nable xin a polynomial p(x)so
Og |

that the value p(a)is zero, then x = a s a zero of the polynomial p(x).

NG
O

tor of the polynomial p(x)if and only if p(a)=0.

Factor Theorem:

The polynomial (x—a)is

Rational Root Theorem:

Let ax"+ax" +..+a, x+a =0, a,#0be a polynomial equation of degree n with
integral coefticients. If Eis a rational root (expressed in lowest terms) of the
o

equation, then p1s a factor of the constant term a_ and ¢is a factor of the leading

coetticienta,,
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