Factorization and
Algebraic Manipulation

€ EXERCISE 4.1 )

1. Factorize by 1dentifying common factors.
(1) 6x + 12 (11) 15y% + 20y (iii) “12x"=3x
(iv)  4a’b + 8ab’ (v) xy-3x*+2 (vi) - 3a’b—9ab* + 15ab
Solution:

(1) 6(x+2) (11) 5y(3y +4)  (111) —3x(4x + 1)
(1v) 4ab(a + 2b) (V) x(y — 3x + 2)
(v1) 3ab(a— 3b +5)

2. Factorize and represent pictorially:
(1) x5 () x*+4x+3 (iii) x*+6x+8
(iv) x*+4x+4
Solution
(1) S5(x+3)

) x? +40+8=x*+3x+x+3=x(x+3)+1(x+3)=(x+ 1(x + 3)
GiDx2+ 60+ 8 =x°+4x+2x+8=x(x+D)+2(x+4d) =(x+2)(x + 4)
iv)x? +4x+4=x*+2x+2x+4=x(x+2)+2(x+2)=(x+2)(x+2) = (x + 2)*

x+4 x+2
- a N
T + + +
- -
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i 8 Factorize:
(1) x> +x—12 i) x*+7x+10 (iii) x*—6x+38
(iv) x*—x-56 (V) x? —10x — 24 (vi) y*+4y—12
(vii) y*+13y+36 (vii) x*—x-2

Solution
A)x’+x—-12=x*+4x—-3x—-12=x(x+4)—-3(x+4)=(x+4)(x—3)
)x*+7x+10=x*+5x+2x+10=x(x+5)+2(x+5) = (x + 5)(x + 2)
iii) x* —6x+8=x*—-4x—-2x+8=x(x—4)—-2(x—4) =(x —4)(x — 2)

iv) x? —x—-56=x*—-8x+7x—-56=x(x—8)+7(x—8)=(x—8)(x + 7)
V)x?—10x—24=x°—-12x+2x—24=x(x —12) +2(k /A2 = (x — 12)(x + 2)
(vi)y*+4y—-12=y*+6y—-2y—-12=y(y+6) =2(y+6) =y +6)(y — 2)
(vil) y* +13y+ 36 =vy2+9y+4y+36=y(y+9)+4(y+9) = (y+9)(y + 4)

(vili) x —x —2=x*—-2x+x—-2=x(x—-2)+1(x—-2)=(x—2)(x + 1)

4. Factorize:
() 2°*+7x+3 (i) AN 11x+15  (iii)) 4x*+ 13x+3
(iv) 3x*+5x+2 (V) 3y* =11y +6 (vi) 2% -=5y+2
(vil) 4z2-11z+ 6. (viii) 6+ 7x —3x?
Solution
i) 2x°+7x+3=2x*+6x+x+3=2x(x+3)+1(x+3)=2x+ 1)(x + 3)
(i) 2x? +11x+15=2x*+6x+5x+15=2x(x +3) + 5(x + 3) = (2x + 5)(x + 3)
(iii) 4x%? + 13x + 3 =4x° + 12x+x+3=4x(x+3)+1(x+3) = 4x + D(x + 3)
(V) 3x? + 504 2= 3x?+3x+2x+2=3xx+ 1D +2x+1)=0CBx+2)(x+ 1)
V)3y*—11ly+6=3y* -9y -2y +6=3y(y—3)—-2(y —3) = By - 2)(y — 3)
(Vi)2y2 -5y +2=2y> —4y —y+2=2y(y —2) - 1(y - 2) = 2y — )(y — 2)
(vii)4z? —11z+ 6 =4z*—-8z—-3z+6=42z(z—2)—-3(z—-2)=(4z—3)(z - 2)
(viii)6 + 7x — 3x% = =3x°+7x+ 6 = —-3x*+9x — 2x + 6
=3x(—x+3)+2(—x+3)=(Bx+2)(3 —x)
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( EXERCISE 42 )

1. Factorize each of the following expressions:
(1) 4x* + 81y* (11) a* + 64b* (iii)) x*+4x*+ 16
(iv) x-142+1  (v) =302 +9¢ (vi) x'— TxhP +yt

Solution
1.(i) 4x* + 81y4

= (2x%)* + (9y*)? = (2x*)* + (9y*)?* + 2(2x*)(9y*)— 2(2x*)(9y?)
= (2x% + 9y?%)? — 36x%y* = (2x% + 9y?)* — (6xy)*

= (2x% + 9y° — 6xy)(2x%* + 9y* + 6xY)

1.(ii) a* + 64b*

= (a®)* + (8b*)* = (a*)* + (8b*)* + 2(a*)(8b*) — 2(a*)(8b*%)

= (a* + 8b%)* — 16 a*b* = (a* + 8b%*)* — (4ab)*

= (a? + 8b? + 4ab)(a* + 8b* — 4ab)

1.(iii) x* + 4x* + 16

=x*+8x%*— 4x* + 16 =x* +8x*+ 16 — 4x*

= (x%? + 4)? — (2x)?

= (x? +4 —-2x)(x% + 4 + 2x)

1.Gv) x* —14x% + 1
L1rimn T6x% +2x%2 + 1 =x*+2x% + 1 — 16x2
= (x* +1)? — (4x)°

= (x?+1—-4x)(x? + 1 + 4x)
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1.(v) x* — 30x%y* + 9y*

= x* — 36x%y* + 6x°y* + 9y* = x* + 6x°y* + 9y* — 36x%y*
= (x* +3y%)* — (bxy)*

= (x% — 6xy + 3y%)(x% + 6xY + 3y?)

1.(vi) x* — 7x%y% + y*

= x* — 9x%y% + 2x°y° + y* = x* + 2x°y% + y* — Qx“y*?

= (x*+y%)?* — (Bxy)’

= (x* — 3xy + y*)(x* + 3xy + y*)

2. Factorize each of the following expressions:
a1 c+DHE+2)x+3)x+4H)+1 (1) c+2)x-7x—-4)(x-1)+17
(iii)) @x*+Tx+3)2x*+Tx+5)+1 LY)NGBF +5x+3)(Bx*+5x+5)-3
V) (+ D+ +3)x+6)=3x% (vi) (x+ Dx—Dx+2)(x-2) —16x*
Solution
2.0)) (x+D(x+2)(x+3)(x+4) +1

=(x+1D)x+4)(x+2)(x+3)+1

= (x*+5x+4)(x* +5x+6)+1

=W+ +6)+1=y*+10y+24+1=y*+ 10y + 25

= (y+5)* = (x*+ 5x + 5)°

2.) (x+2)(x—7)(x—4)(x—1) + 17

= (x+2)(x—-7)x—4)(x—-1)+17

= (x>—5x—14)(x* = 5x + 4) + 17

= (y-14)(y+4)+17=y*—-10y—-56+17 = y* — 10y — 39
=y4—13y+3y—39 =y(y —13) + 3(y — 13)
=(y—13)(y+3) = (x* = 5x — 13)(x* — 5x + 3)
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2.(iii) (2x% +7x+3)2x*+7x+5)+ 1

=(2x*+7x+3)(2x*+7x+5)+1
=(y+3)(y+5)+1=y*+8y+154+1=y*“+8y+16
= (y+4)% = (2x% + 7x + 4)?

2.(iv) B3x* + 5x + 3)(3x* + 5x + 5) — 3

= (3x*+5x+3)(3x*+5x+5)—3
=(y+3)(y+5)—-3=y2+8y+15—-3 =y?+ 8y + 12
=y2+6y+2y+12=y(y+6)+ 2(y + 6)
=(y+6)(y+2)=3Bx*+5x+6)(3x* + 5x + 2)

2.v) (x + D(x+2)(x+ 3)(x + 6) — 3x>
=(x+1D(x+6)(x+2)(x +3)— 3x°

= (x?+7x+6)(x* +5x + 6) — 3x42

= (x*+ 6+ 7x)(x* + 6 + 5x) =.3x7

= (y+ 7x)(y + 5x) — 3x°=y*+ 12xy + 35x% — 3x°

= y% + 12xy + 32x% = y* + 8xy + 4xy + 32x% = y(y + 8x) + 4x(y + 8x)
=(y+8x)(y +4x) =(x*+8x + 6)(x* + 4x + 6)

2.vi) (x + D(x—1D(x+2)(x — 2) — 16x?

= (x+1D&E+2)(x —1D(x —2) — 16x?

= (x*+3x + 2)(x* — 3x + 2) — 16x?

= (x*+2+3x)(x*+2—3x) — 16x°

= (y+3x)(y —3x) —16x% = y? — 9x% — 16x% = y? — 25x°

= (y—=5x)(y +5x) = (x* = 5x + 2)(x* + 5x + 2)
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3. Factorize:
(i) 8P+ 12x*+6x+1 (i) 274 + 108a*b + 144ab* + 645
(iii) x° + 18x%y + 108x)” + 216)° (iv) 8x®—125)° + 150x)* — 60x%y
Solution

3.(1) 8x3 +12x* +6x+1 Remember!

(a+ b)Y =a +3a’b+3ab”+ b
= (ZX’)B -+ 3(2X)2(1) + 3(2;\:)(1)2 5 (1)3 (a_b)?) 203 . 3G2b L 3ab2_ b?:v

= (2x + 1)°
3.(ii) 27a’ + 108a*b + 144ab* + 64b°
= (3a)® + 3(3a)?(4b) + 3(3a)(4b)?* + (4b)3
= (3a + 4b)?
3.(iii) 23 + 18x%y + 108xy* + 216Y°
= (x)° + 3(x)*(6y) + 3(x)(6y)* + (6¥)*
= (x + 6y)°
3.(iv) 8x% — 125y3 + 150xy% — 60x%y
= (2x)° + (=5y)* + 3(2x)(=5y)* + 3(2x)*(—5Y)

= (2x — 5y)°
4. Factorize:
(1) 125a° — 1 (ii)  64x° + 125 (iii)) x°—27
(iv)  1000a° + 1 (v)  343x*+216 (vi) 27-512°
Solution

4.(i) 125a> — 1

= (5a)° — (1)°

= (5a — 1)[(5a)? + (5a)(1) + (1)?]
= (5a — 1)(25a* + 5a + 1)

& + b = (a + b)a* — ab + b?)

a — b’ = (a-b)(a*+ ab + b?)
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4.(ii) 64x> + 125

= (4x)° + (5)°

= (4x + 5)[(4x)* — (4x)(5) + (5)“]
= (4x + 5)(16x% — 20x + 25)
4.(iii) x® — 27

= (x%)° = (3)°

= (x* =3)[x*)* + x*)(3) + (3)“]
= (x?*-=3)(x* +3x%+9)

4.(iv) 1000a3 + 1

= (10a)3 + (1)3

= (10a + D[(10a)? — (10a)(1) + (1)?]
= (10a + 1)(100a% — 10a + 1)
4.(v) 343x° + 216

= (7x)% + (6)3

= (7x + 6)[(7x)* — (7x)(6) + (6)*]
= (7x + 6)(49x% — 42x + 36)

4.(vi) 27 — 512y3

= (3)° - (8y)°

= (3-8y)[(3)* + (3)(8y) + (8y)“]
= (3 —=8y)(9 + 24y + 64y*)
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( EXERCISE 43 )

1. Find HCF by factorization method.

i)  2lx%y, 35x)° (i) 4x*—9y?, 2x* —3xy

iii)) ¥ -1,x*+x+1 (iv) @ +2a*-3a,2a’+ 5a*-3a

(v) £=3t-4,£+5t+4,#-1 (vi) x*+15x+56,x*+ 5x —24,%* +8x
Solution

1.(i) 21x%y, 35xy?

21Xy =3 X7 XX XXXy

35Xy =5 X7 XXXy XYy

HCF =7 X x Xy =7xy

1.(ii) 4x? — 9y?%,2x?% — 3xy

4x% — 9y* = (2x)* — (3y)* = (2x — 3y)(2x + 3y)

2x% — 3xy = x(2x — 3y)

HCF = 2x — 3y

L.Gii) x° — 1, x* +x+ 1

x3—1=E-DE*+x+1)

X*+x+1=x*+x+1

HCF = x* 4+ x+1

1.(Giv) a3 + 2a? — 3a,2a3® + 5a* — 3a
a’>+2a°’—3a=a(a*+2a—-3)=a(@*+3a—a—3)=a(a+3)(@—-1)
2a3 +5a° —3a=a(2a*+5a—3)=a(Ra*+6a—a—3)=a(@a+3)(2a—-1)

HCF = a(a + 3)
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1.(v)t* —3t—4,t>* + 5t +4,t* — 1

t? —3t—4=t*—4t+t—4=t(t—4)+1t—-4) =(0Ct—-4)(t+ 1)
t“+5t+4=t*+4t+t+4=t(t+4)+1(t+4) =(t+4)(t+1)
t?—1=(0(t-1D(t+1)

HCF=t+1

1.(vi) x* + 15x + 56, x% + 5x — 24, x* + 8x

X?+15x+56 =x?+8x+7x+56 =x(x+8)+7x+8)= x+8)(x+7)

X2 +5x—24=x%*+8x—3x—24=x(x+8) —3(x +8)& ¥+ 8)(x — 3)

x4 + 8x = x(x + 8)
HCF =x+ 8

2. Find HCF of the following expressions by using division method:
(1) 27x° +9x* —3x-10, 3x—-2% i) X -9x*+23x-15, x*—4x+3
(iii) 23 +2x*+2x+2, 624 12x* +6x + 12
(iv) 2x° —4x*+16x,x° —4'%, 3%* + 6x

Solution

2.(i) 27x° + 9x* — 3x — 10,3x — 2

9x2+9x+5'

3x-—-2i 27x% +9x% - 3x-10

+27x° F18x°%
27x% -3x-10
+27x° T18x

15x =10
+15xF10

0

HCF = 3x — 2
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2.( x> —9x* +23x—15,x“—4x+ 3
X=9

x2-4x+3§ x> -9x% +23x-15

+x° F4x2 + 3x

M

—5x2+20x-15
F5x% +20xF15

__'——Il—_—-'-_._

0

HCF = x% — 4x + 3

2.(iii) 2x3 + 2x% + 2x + 2,6x3 + 12x* + 6x + 12
3

2x3+2x2+2x+Zi 6x3+12x2+6x+12

16x7+ 6x2+6x16

6x2 + 6
= 3
% 2 2
6x% +8) 2x°+2x? + 25+ 2 2X +2i Ox“ +6
2% 49y +6x° + 6
ey TeX
2xz -"2 and 0

HCF =22 + 2 =2(x*+ 1)
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2.(iv) 2x3 — 4x* — 16x,x3 — 4x,3x* + 6x
Let 3x% + 6x = 3(x* + 2x)

3 1s not common 1n both given polynomials, so 1gnoring it, we consider only
2
X 12X

X =2
X% + 2xj x> — 4x
+x°  +2x°
~ 2% — 4X
F2x° F 4X
0

Now,
2x -8
x? +2xi 2x° - 4x% - 16x
+2x° +4x? *
~B8x%=16x
T 8x% F16x
0

HCF = x% 4+ 2x = x(x + 2)
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3 Find LCM of the following expressions by using prime factorization method.

(i)  2a’b, 4ab?*, 6ab iy »4x 2 +x
(i) a*—4a+4,a*-2a (iv) x*—16, x’ —4x
v) 16—4x*, x*+x—6, 4—x*

Solution

3.(i) 2a*b, 4ab?, 6ab

2a°b=2xaxaxb

4ab? =2x2xaxbxb

bab =2 X3 Xaxb

Common Factors =2 Xa X b = 2ab

non — Common Factors =2 X3 X aXb = 6ab
LCM = CF x NCF = 2ab x 6ab = 12a*b?

3.G1i) x% + x, x3 + x?

x*+x=x(x+1)

X3+ x? =x%(x+ 1) = x X x Xs(50-+1)
Common Factors = x(x + 1)

non — Common Factors = x
LCM=CFXNCF=x(x+1) xx=x*(x+1)
3.(iii) a* — 4a + 4,a* — 2a
a’—4a+4=(@-2)=@G@—-2)(a-2)
a’?—2a=a(a—2)

Common Factors = (a — 2)

non — Common Factors = a(a — 2)

LCM =CF X NCF=(a—2)xa(a—2) =a(a—2)3
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3.(iv) x* — 16, x3 — 4x

x*—16=x*—-4)x*+4) =x—-2)x+ 2)(x* + 4)

X3 —4x=x(x*—4)=x(x—2)(x+ 2)

Common Factors = (x — 2)(x + 2)

non — Common Factors = x(x? + 4)

LCM =CF X NCF = (x—2)(x+ 2) x x(x* + 4) = x(x* — 16)

3.(v) 16 — 4x*,x* + x — 6,4 — x*

16 —4x* =44 —x%) =42 —x)(2 + x)

X +X—6=x*+4+3x—2x—-6=x%+3)x—2)=—-(x+3)(2 —-x)
4 —x*=(2-%x)(2+x)

Common Factors = (2 — x)(2 + x)

non — Common Factors = —4(x + 3)

LCM=CFXNCF=2 —-x)24+x)X —4(x+3) =4x*—-4)(x+3)

+. The HCF of two polynomials is y — 7 and their LCM is y° — 10y* + 11y + 70. If

one of the polynomials is y* — 5y — 14, find the other.
Solution

HCF =y —7

LCM = y® — 10y* + 11y + 70

p(y) =y*—=5y—14

q(y) =?

Using formula:  p(y) X q(y) = HCF x LCM

(y* =5y —14) x q(y) = (y = 7) x (y> — 10y* + 11y + 70)
(y=7)%(y>—10y%+11y+70)

q(y) = V2 Sy—18)

~ (y-7)x(y>-10y*+11y+70)
q(y) = -7 (y+2)

~ y?=10y*+11y+70
qly) = -

https://stepacademyofficial.com/


https://v3.camscanner.com/user/download
https://stepacademyofficial.com/


y3 — 10y + 11y + 70

Y+ 2 +y* + 2y’ y* — 12y + 35

—12y* + 11y + 70

F12y“ F 24y

35y + 70

T35y 174

0

3-10y?+11y+70
q(y) ="——,—=y* - 12y +35

5. The LCM and HCF of two polynomial p(x) and g(x) are 36x°(x + a)(x° — a°) and
x*(x — a) respectively. If p(x) = 4x*(x* —a?), find g(x).

Solution

HCF = x*(x — a)

LCM = 36x3(x + a)(x3 — a3%)

p(x) = 4x*(x* — a%)

q(x) =7?

Using formula:  p(x) X q(x) = HCF x LCM

4x?%(x? —a?) x q(x) = x*(x—a) x 36x3(x+a)(x® — a?)
x?(x—a)x36x3(x+a)(x>—a3

a(x) = Fmas (xz(-az ))( )

q(x) = 9x°(x® —a%)

6. The HCF and LCM of two polynomials is (x + a) and 12x*(x + a)(x* — a°)
respectively. Find the product of the two polynomials.

Solution

HCF = (x + a)

LCM = 12x?%(x + a) (x* — a%)

p(x) X q(x) =?

Using formula:  p(x) X q(x) = HCF x LCM

p(x) X q(x) = (x +a) x 12x%(x + a)(x? — a?)

p(x) X q(x) = 12x*(x + a)*(x* — a%) = 12x*(x + a)>(x — a)
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(XERCSE 44 )

1. Find the square root of the following polynomials by factorization method:
i) x*-8x+16 (i) 9x*+12x+4
(ii1) 36a* + 84a + 49 (iv) 64y -32y+4
(v) 2007 —1207+ 18 (vi) 40x%+ 120x + 90
Solution

1.G) Vx2 — 8x + 16 =777

X4 —8x+16 = (x)? —2(x)(4) + (4)? = (x — 4)?

\/x2—8x+16:\/(x—4)2

Vx2 — 8x + 16 = +(x — 4)

1.Gi) V9xZ + 12x + 4 =727

%% + 12x+ 4 = (3x)* + 2(3x)(2) + (2)%? = (3x + 2)?

VOx2 + 12x + 4 = /(3x + 2)2

VOx2 + 12x+ 4 = +(3x + 2)

1.(iii) V36a? + 84a + 49 =277

36a% + 84a + 49 = (6a)? + 2(6a)(7) + (7)? = (6a + 7)?

V36a? + 84a + 49 = /(6a + 7)?

V36a% + 84a+ 49 = +(6a+ 7)

1.(iv) /64y? — 32y + 4 =727

64y? — 32y + 4 = (8y)* — 2(8y)(2) + (2)* = (8y — 2)°

\/64y2 — 32y + 4 = \/(By— 2)~

J64y% — 32y + 4 = +(8y — 2)
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1.(v) V200t2 — 120t + 18 =??7?
200t% — 120t + 18 = 2[100t* — 60t + 9]
200t? — 120t + 18 = 2[(10t)? — 2(10t)(3) + (3)?] = 2(10t — 3)?

J64y2 — 32y + 18 = \/2(10t — 3)?

J64y? — 32y + 18 = +v/2(10t — 3)

1.(vi) V40x2 + 120x + 90 =277

40x% 4+ 120x+90 = 10(4x* + 12x+9) = 10[(2x)? + 2(2x)(3) + (3)?]

40x% 4+ 120x + 90 = 10(2x + 3)°

V40x2 + 120x + 90 = \/10(2x + 3)?2

V40x2 4+ 120x + 90 = +V/10(2x + 3)

2. Find the square root of the following polynomials by division method:
(1) 4x* —28x° + 37x* +42x% 9
i)  121x* —198x° —183x* + 216x + 144
i) x*—-10x’y £27x%°— 10x)° + y*
(iv) 4x*—12x° +37x*—42x + 49
Solution
1.() V4x* — 28x3 + 37x2 + 42x + 9 =777

2x% —7x—3
4x* — 28x3 +37x* +42x+ 9
2%” +4x*
—28x3 + 37x%
4x% — 7x F28x3 + 49x?
—12x% +42x+9
4x% — 14x — 3 F12x*+42x+9
0

Vax* —28x3 + 37x2 + 42x+ 9 = +(2x? — 7x — 3)
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1.Gi) V121x* — 198x3 — 183x2 + 216x + 144 =277

11x% — 9x — 12
121x* — 198x3 — 183x% + 216x + 144
11x4 +121x*
—198x3 — 183x°

22x?% — Ox +198x° + 81x°
—264x% + 216x + 144
22x% —18x— 12 F264x% + 216x + 144

O

V121x%* — 198x3 — 183x2 + 216x + 144 = +(11x%? — 9x — 12)

1.(iii) /x* — 10x3y + 27x2y2 — 10xy3 + y* =227

X% — 5xy + y?
x* — 10x3y + 27x%y* — 10xy> + y*
X2 ix4
—10x3y + 27x*y*
2x% — 5xy F10x3y + 25x?%y?
2x%y? — 10xy3 + y*
2x* — 10xy + y* +2x*y* ¥ 10xy> + y*
0

Jx* — 10x3y + 27x2y2 - 10xy3 + y* = +(x? — 5xy + y?)

1.(Giv) V4x* — 12x3 +37x%2 — 42x + 49 =727

2x% —3x+ 7
4x* — 12x3 4+ 37x% — 42x + 49
X" +4x4
—12x3 4+ 37x?
4x% — 3x F12x3 + 9x?
28x% — 42x + 49
4x% — 6X + 7 +28x% F 42x + 49
0

Vax* —12x3 + 37x%2 — 42x + 49 = +(2x*> — 3x+ 7)
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3. An 1nvestor’s return R(x) in rupees after investing x thousand rupees 1s given
by quadratic expression:
R(x)=—x"+6x—8
Factorize the expression and find the investment levels that result in zero return.
Solution
RX)=—x*4+6x—8=—x*+4x+2x—8=—x(x—4) + 2(x— 4)

Rx)=(—x+2)(x—4)

For zero return R(x) = 0 we have (—x+ 2)(x—4) =0

—x+2=0 or Xx—4 =(
X =2 or X =4

Investment levels that result in zero return willbe x = 2 andx = 4
4. A company’s profit P(x) in rupees from selling x units of a product 1s modeled
by the cubic expression:

P(x)=x>—15x> HU5 B— 125
Find the break-even point(s), where the profit 1s zero.

Solution
P(x) = x3 — 15x% + 75x — 125

P(x) = (x)° — 3(x)*(5) + 3W@)7 — (5)° = (x—5)°
Since profit is zero, using P(x) = 0 we have (x — 5)% = 0

After taking cube root on both sides we have x = 5
5. The potential energy V(x) in an electric field varies as a cubic function of

distance x, given by:
V(x) = 2x° — 6x* + 4x
Determine where the potential energy 1s zero.

Solution
V(x) = 2x° — 6x° + 4x

Vx) = 2x(x* —3x+2) =2x(x—2)(x— 1)
For zero potential energy, using V(x) = 0 we have 2x(x—1)(x—2) =0
Then x = 0,x = 1,x = 2
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6. In structural engineering, the deflection Y(x) of a beam 1s given by:
(x)=2x*-8x+6
This equation gives the vertical deflection at any point x along the beam. Find
the points of zero deflection.

Solution

Y(x) =2x*—-8x*+6

Y(x) = 2(x* —4x + 3)

Y(x) =2(x* —3x—x+3)

Y(x) =2(x—1)(x—3)

For zero potential deflection, using Y(xX) = 0 we have 2(x — 1)(x—3) = 0

2%#0 thenx—1=0orx—3=0

Then x 78] %= 3

https.//stepacademyofficial.com/


https://v3.camscanner.com/user/download
https://stepacademyofficial.com/


Q(REVIEW EXERCISE 4 B

1. Four options are given against each statement. Encircle the correct option.
1.  The factorization of 12x + 36 is:

@/ 12x+3) () 123x) (¢) 123x+1) (d)  x(12 +36x)
ii. The factors of 4x* — 12y + 9 are:

(@) (2x+3) of (@x-3y
(c) (2x—-3)(2x+ 3) (d) (2+3x)(2- 335:)2
iii. The HCF of ¢°b° and ab? is:
@ b W ab? ©) d'b° @ &b
iv. The LCM of 16x?, 4x and 30xy is:
(@) 480Xy  (b) 240xy OV 240x3y ()  120x%y
v. Product of LCM and HCF = of two polynomials.
(a) sum (b) difference (c)l/ product (d) quotient

vi. The square root of x* — 6x + 9 is:

@V +(x-3) () #&+3) ()  x-3 (d) x+3
vii. The LCM of (a — b)? and (a — b)* is:

(@ (a-bF ) @-b ©V (@-b' (@ (a-b)

viii. Factorization of x> + 3x% + 3x + 1 is:

@V (x+1)° b  (x-1)
(¢) &t 1)()(2 +x+ 1) (d) (x—l)(xz—x+ 1)
1X. Cubic polynomial has degree:
@ 1 b) 2 e/ 3 d) 4
x. One of the factors of x> — 27 is:
@)/ x—3 b) x+3 () x*-3x+9 (d) Bothaandc
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2. Factorize the following expressions:

(1) 4x° + 18x* — 12x (il) x° + 64y’
(iii)) x°y° — 8 (iv) —=x*—-23x-60
v) 2x*+7x+3 (vi) x*+64
(vii) x*+2x2+9 (vii) (x+ 3)(x + 4)(x + 5)(x + 6) — 360
(ix) (*+6x+3)(x*+6x—-9)+36
Solution

2.(i) 4x3 + 18x% — 12x

= 2x(2x% +9x — 6)

2.(ii) x3 + 64y3

= (x)° + (4y)°

= (x+4y)[(x)?* — () (4y) + (4y)“]
= (x + 4y)(x? — 4xy + 16y?)
2.(iii) x3y3 — 8

= (xy)® — (2)°

= (xy — 2)[(xy)* + (xy)(2) +(2)*]
= (xy — 2)(x%y? + 2xy + 4)

2.(iv) —x* —23x — 60

= —(x? + 23x+ 60) = —[x* +20x+ 3x+ 60] = —[x(x + 20) + 3(x + 20)]
—(x #3)(xF 20)

2.(v) 2x%* 4 7x+ 3
=2x> +6x+x+3=2x(x +3)+1(x +3)

=(2x +1)(x + 3)
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2.(vi) x* + 64

= (x%)? + (8)? + 2(x%)(8) — 2(x%)(8) = (x*? + 8)% — 16x?
= (x? + 8)% — (4x)? = (x* + 8 — 4x)(x? + 8 + 4x)

= (x¢ — 4x + 8)(x* + 4x + 8)

2.(vii) x* + 2x% +9

= (x%)* + 2x° + (3)*

= (x%)%+2(x*)(3) + (3)% + 2x* — 2(x4)(3)

= (x* + 3)% — 4x°

= (x?+3)2 - (2x)? = (x* + 3 — 2x)(x* + 3 + 2%)
= (x? = 2x+ 3)(x% + 2x + 3)

2.(viii) (x +3)(x+4)(x+ 5)(x + 6) — 360
=(x+3)x+6)x+4)(x+5)—360

= (x* +9x + 18)(x* + 9x + 20) — 360

= (y + 18)(y + 20) — 360 = y2 + 38y + 360 — 360 = y?
= y(y + 38) = (x* + 9x)(x* + 9x + 38)

= x(x + 9)(x* + 9x + 38)

2.(ix) (x* + 6x+3)(x* +6x—9) + 36

= (x* + 6x+ 3)(x* + 6x—9) + 36
=(y+3)(y—9)+36=y*—6y—27+36=y*>—6y+9
=)?*-2mQB)+(3)*=(y—3)°

= (x% + 6x — 3)?
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3. Find LCM and HCF by prime factorization method:

(1) 4x° + 12x°, 8x* + 16x i) x*+3x*—4x, x*—x—6
(iii)) x*+8x+16,x*—16 (iv) x*—=9x, x*—4x+3
Solution

3.(1) 4x3 + 12x%,8x% + 16x

43 + 12x%? = 4x?(x+3) =4 xx X x X (x + 3)

8x? +16x=8x(x+2)=2X4xXxX(x+2)

Common Factors = 4x

Un — Common Factors =x X (x+3) X2 X X+ 2) =2x(x+ 3)(x+ 2)
HCF = 4x

LCM = CF X UCF = 4x x 2x(x+ 3)(x + 2) = 8x%(x+ 2)(x + 3)
3.Gi)x3 +3x2 —4x,x  —x—-6

x3+3x? —4x=x(x*+3x—4) =x(x* +4x=x—4) =x(x— 1) + 4)
X —x—6=x*—-3x+2x—6 = (x—3)(x+2)

Common Factors = 1

Un — Common Factors =x(x—1)x+4)(x—3)(x+ 2)

HCF =1

LCM=CFXUCF=x(x—1Dx+2)x—3)(x+4) wrong answer in book
3.(iii) x* + 8x + 16,x* — 16

X+ 8x+16=X)‘*+2x)@A)+@)?*=x+4)*=+4)x+4)

x4 —16=x)*—-4)>*=E—-4HE+4)

Common Factors = (x + 4)

Un — Common Factors = (x —4)(x + 4)

HCF = (x+ 4)

LCM=CFXUCF=x+4)Xx (x—4)(x+4) = (x—4)(x + 4)*
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3.(iv) x2 —9x,x* —4x + 3

X3 —9x =x(x?*—-9) =x(x—3)(x+ 3)

X —4x+3=x*—-3x—x+3=%—-3)x—-1)
Common Factors = (x — 3)

Un — Common Factors = x(x+ 3)(x— 1)

HCF = (x — 3)
LICM=CFXUCF=(x—-3)xx(x+3)(x—1)

LCM =x(x— 1)(x* — 9) wrong answer in book

4, Find square root by factorization and division method of the expression
16x* + 8x* + 1.

Solution

Factorization:

16x* + 8x% + 1 = (4x%)? + 2(4x*)(1) + (1)?
16x* 4+ 8x% + 1 = (4x% + 1)°

V16xt +8x2 +1 = \/(4}(2 + 1)4

V16x* +8x2 +1 = +(4x% + 1)

Division Method:

4x% + 1

16x* + 8x* + 1
4x* | 16x*
8x* + 1
8x* + 1 +8x% + 1
0

V16x* +8x2 +1 = +(4x* + 1)
2. Huria 1s analyzing the total cost of her loan, modeled by the expression

C(x) = x* — 8x + 15, where x represents the number of years. What is the

optimal repayment period for Huria's loan?

Solution
Cx) =x*—8x+15=x*—-5x—3x+15=(x—5)(x—3)

For optimal repayment, using C(x) = 0 we have (x —5)(x—3) =0
We have x = 3,x = 5. That is 3 years or 5 years.
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