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1. Using the substitution #=7" in the equation
7 =5+24x77
find the value of x correct to 4 decimal places [4]

2. Solve the equation
2F 2272430 = 0
by forming a quadratic equation in x where x = 2”. [5]
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2

3.
(a)

(b)

Solve the equation
2Inx=1In4+In(2x + 5)

Solve the equation
e™ -3¢ =54,

giving your answers correct to 3 decimal places.

[2]

[3]
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4. Solve the equation
» 10 gy [4]
2}’

5.
(a) Assuming that x =e

Inx

where x>0, show that
Inx”"=mlnx [3]

b) I 4FTV=7x8¢"?
find x to 3 decimal places [6]
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Extension 1: Q6 - 7

6.
(a) Factorise the expression 3x° —4x* — 5x + 2 [4]
(b) Hence, using a suitable substitution, solve the equation

3¢¥ —4e¥ —5e”+2=0
giving your values of y correct to 4 decimal places [3]
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(b)

Using the factor theorem, factorise the expression
2u” —3u* - 8u+12

By using the substitution # =¢*, solve the equation
2¢* —8e T+ 12 =3
giving your answers correct to 3 decimal places.
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SOLUTIONS:
1.

T*=5+24x7~
= 7 = 5+24><7Lx
Let u=7*
= u = 5+24><l
u
X U=> u* = S5u+24
= u*-5u-24 = 0
(u—-8)@+3) = 0
= u—-8=0 or u+3=0
= u=8 or u=-3
= 7*=8 or 7*=-3
Take logarithms of both sides
In7*=1In8 no solution
xIn7=In8
In8
=2
In7

x =1.0686 to 4 decimal places

2.
22032072 +32 = 0
(PP—2"x2°-2"x22+32 = 0
() -8x2"—-4x2"+32 = 0
2y -12x2"+32 = 0
Let x=2”
x?=12x+32 = 0
x-8)x-4 = 0
x-8 =0 or x—4 0
x = 8 or x = 4
= 27 = 8 or 27 = 4
27 = 2° or 27 = 27
= y =3 or y 2
3.
(a) 2Inx = In4+In(2x+5)
= Inx? = In(4(2x +5))
= x? = 4(Q2x+5)
= x> = 8 +20

x*-8—-20 = 0
x-10)(x+2) = 0
= x—10=0 or x+2=0
x=10 or x=-2

As x>0 then x = 10
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(b) e*—3¢" = 54
(e®)*-3(e") = 54
Letu=e*
= u?-3u 54
u*-3u-54 = 0
(u —9)u +6) 0
— #u—9=0 or u+6=0
u=9 or u=-6
b e*=9 or e*=—
x=1In9 No solution
x = 2.197 to 3 decimal places
4.
27 +1—6- = 17
2.)’
X2 (2°) + 16 17 x 27
(27)2—=17x2’+16 = 0
Letx=2”
x?—17x+16 0
(x—1D)(x—-16) 0
x—-1 =0 or x-16 = 0
x = 1 or x = 16
27 =1 or 27 = 16
20 = 20 or 2y = 27
= y =0 or y = 4
5.
(@) x o= e (%}
— Yt o= (elnx)m
= x" e
But, using {*} X7 = e
= Inx” mlinx
(b) 4(x+1) — 7 X 8(x—2)
Take logarithms of both sides
In4¢*D = In(7x8%?)
= (x+DIn4 = In7+In8""?
= x+1)n4 = In7+(x—-2)In8
= xIn4+1In4 In7+xIn8—-2In8

Re-arranging
2In8+Ind4-1In7
In8*+In4—-1n7

(64x4j
— In
7

xIn8—xIn4
x(In8 —In4)

()
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(a)

(b)

(256}
= Inj —
7

Il

xIn2

(256)
In| =
_\NT)
In2
5.193 to 3 decimal places

f— X
X
Let F(x)

Using the factor theorem

x=1= f()

= (x — 1) 1s not a factor

3x3 —4x2-5x+2

3(1)°—4(1)*—-5(1)+2
4

x=-1= f(=1) = 3(-1)’-4(-1)*-5(-1)+2
=0
= (x + 1) is a factor of f(x)

To find the other factor divide (x + 1) into f(x)
3x ~Tx+2

(¥+1))3%° —4x" - 5x+2
3x3 +3x2

— Tx? -5x

- Tx*-Tx

= S )

= 3x*—4x?—5x+2

2x +2
2x +2

(x+1D3Bx*-Tx+2)
x+DBx-1)(x-2)
(x+1DBx—-1D(x—-2)

3e¥ —4e¥ —5¢r+2
= 3(e’)*—4(e”)*~ 5(e*) +2
Let x=¢”
3x3—4x*-5x+2
= x+DBx—-1D(x-2)
j—

(x+1)=0or 3x-1)

x=-1 or

0

0

0

0
0 or (x-2)=0
1 or x=2
3
1 er=2
3
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No solution

(a)

(b)

y:ln(%) ory=In2

y=-1.0986 or y=0.6931 to 4 decimal places

S (u)
u=1= f)
= (u— 1) is not a factor

u=-1=

JED

= (u+ 1) is not a factor

2u -3u?-8u+12
2(1)* = 3(1)2 = 8(1) + 12
3

2(-1)*=3(-1)2 - 8(-1) + 12
15

u=2 f(2) = 2(2)°-3(2)*-8(2)+ 12
0
= (u — 2) is a factor

To find the other factor, divide (v —2) into f(u)

2ut+u-6

(u=2))2u° -3 ~8u+12

2u’— 4u’
u*—8u
u’—2u
—6u +12
—6u +12
= f(u) (u—2)Qu*>+u-6)

S (@)

(u—2)Qu—-3)u+2)

2e*— 8¢ + 12¢ >

. 8 12
= 2e ——x+7
et e
8 2
= 2e"——x+ ! 5
< ()
Let u=e*
8 12
f— 2u——+—2
u o u
X u’ 2u° —8u+12
= 2u’ 3u*—8u + 12

= (u+2)QCu-3)u-2)

3u?
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10

= (u+2)=0or 2u—-3)=0 or (u—2)=0
3
u=-2 or u=— or u=2

er=-2 e"=3 e =2

(E] or x =1In2
2

2
No solution x=In
0.405, 0.693 to 3 decimal places




