Solutions 1(g)

|Complete solutions to Exercise 1(g)

1.(a) x=12
(b) We need to factorize x*+5x+6=0.How?
X’ +5x+6=(x+3)(x+2)=0
Therefore x =-2, x=-3.
(c) Factorizing x* —10x + 21 gives
x? —10x+21=(x-3)(x-7)=0
This means that x=3, x=7.
(d) Factorizing the given quadratic 6x* —13x—5 gives
6x° —13x—5=(2x—-5)(3x+1)=0

We have
(Bx+1)=0o0r (2x-5)=0

3x=-1or 2x=5

1 5
X=—Z0r X=—
3 2
(e) In a similar manner we have 5x* +14x—3=(5x—1)(x+3) =0. Solving this
(5x—1)(x+3)=0 implies that x=%, X=-3

(f) How do we factorize x*>—1?
Use the difference of two squares (1.15) a* —b* =(a—b)(a+b):
X’ —1=(x-1)(x+1)=0

Therefore x=1, x=-1.
(9) Similarly we have

x? —2x+1:(x—1)2 =0
This means x=1.
(h) The factorization in this case is more difficult:

4x? +8x+4=(2x+2)(2x+2)=(2x+2)2 =0

How do we solve the equation (2x+2)° =07

(2x+ 2)2 =0 implies 2x+2 =0 which gives x=-1.

Our solution is x=-1.
(i) How do we solve the given quadratic equation 3x* +9x+6=07?
By taking the elementary step of dividing this equation by 3 we have

x> +3x+2=0
It is easier to factorize x*+3x+2=0:

X*+3x+2=(x+1)(x+2)=0

Therefore x=-1, x=-2.
(j) Again life is easier if we divide the given quadratic —2x* +6x—-4=0 by -2:

x*-3x+2=0
How do we solve this quadratic x> —3x+2=07?
Factorizing gives x* —3x+2=(x—-1)(x—2)=0 which implies x=1, x=2.
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2. Substituting v =35, a=3.2 and s =187 into u* + 2as =Vv* gives
U’ +(2x3.2x187)=35
U’ =35° —(2x3.2x187)=28.2
U=+282=531Im/s (2d.p.)
3. Factorizing:  2x® -=3xL+L* =(2x -L)Yx-L)
(2x-L)(x-L)=0
gives 2x—L=0 or x—L=0.Thus

4. We have 4.3t° +1.9t =50. Rearranging
4.3t +1.9t-50=0

2
Using (1.16)  t= 22 “:a_4ac witha=4.3 b=19 and c=-50 gives
. -9 +41.9° — (4 x 4.3 x (-50))
2x4.3

~ -1.9++/3.61+ 860

- 8.6

| —1.9+29.387

- 8.6
,_-19+20387 = -19-20387

8.6 8.6

t =3.20s or t=-3.64s
Sincet>0sot=3.20s (2d.p.).

5. Let w be the width then w=/¢-5 and
£(£—5)=84
(> -5(-84=0
(¢-12)(¢+7)=0
(=12 or (=-7
Dimensions are /=12m and w =12 —-5=7m.
6. Putting M =0 gives —20x* —500x +3000 =0
Dividing by —20: X? +25x-150=0
Factorizing
(x—5)(x+30)=0
x=5 orx=-30
Hence x=5 gives M =0.
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15 29( 1)2 15 58( 1)2
7. M=—X-——|X—=| =—X——| X——
8 4 2 8 8 2

1r 2 |
= _8{15)(_ 58(x° — X+ 0.25)J

by (1.14)

== [15x — 58x* + 58x - 14.5]

= ol

==[73x-58x* —14.5
[

oo

With M=0 we have
~58x* +73x-14.5=0
Multiplying by -1 gives 58x*—73x+14.5=0

_h++/b% —
Putting a=58, b=-73and c=145 into (1.16) x= b+ s 4ac gives
a
CE: V(-73) — (4% 58 x14.5)

2 x 58
=1.011 or 0.247
x=101m (2 d.p.) or x=0.25m (2 d.p.)

8. Putting h = 0 gives —4.9t>+55t+12 =0 So solving produces t =11.44s
9. We have h =0 because h is the height above ground, so

—lgt2+ut+h0 =0
2
1
Multiplying by -1: > gt>—ut—h, =0
1
Putting a= Eg, b=-u and ¢ =-h; into (1.16) gives

ui\/(—u)2 —(4><;9><(—ho)j

1
2%
ng

‘o u+4u®+2gh,

g

t=

(1.14) (a—b)2=a2—2ab+b2
(1.16) Xz—bix/b2—4ac

2a
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10. We have
5 1 5
~T _ 4KkL2 —3DL2 —3kL?
3 3
2wL? 2L
5 1
_ kL2 -3DL?
21°
1 5
_ kL2-3DL?2
dividing ;ﬁmerator 2

and denominator by
3

L S
kL 2 -3DL 2 T
+

3
Multiplying by 2L2 gives a quadratic

kL2—3D+1L:0
W

kL2+1L—3D:0
w

How do we solve this quadratic'7

Use (1.16) with a =Kk, b—— and c=-3

_—+J—+(4k><3D)

T JTZ +(4k x 3D)w?
-—
w w2

2k

VT2 +12kDW?
2k

—T +4T2 +12kDW

2kw

T
——+
W

= |-

L=

—b++vb*-4ac

2a

(1.16) X =

4



