INTERNATIONAL A LEVEL

Pure Mathematics 4 Solution Bank
Exercise 4C

1 a Let 8x+4 _ A B

(1—x)(2+x) (1-x) (2+x)

A(2+x)+B(1-x)

(1-x)(2+x)

Set the numerators equal:

8x+4 = A2 +x)+B(1 —x)
Substitute x = 1;

8X1+4=4Ax3+Bx0
=12 =34
>A4=4

Substitute x = —2:

8X(2)+4=4x0+Bx3

=-12=38
>B=-4

8x+4 4 4
Hence al = -

(1—x)(2+x) (l—x) (2+x)
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1b (lfx)=4(1—x)l
:4£1+(—1)(_x)+(‘l)(‘zz!)(‘x) ‘o

=4(1+x+x2+...)

=4+4x+4x" +...

4

(2+x):4(2+x)1

()

=4x2‘(1+§)1

_ 4x%x£l+(—l)(§}+ (_1)2(!_2) (%}2 +]
:2(1—§+x7:+...j

=2-x+1x*+...

Therefore

8x+4 4 4

(1—x)(2+x) (l—x) (2+x)

:(4+4x+4x2 +...)—(2—x+§x2 +)

2

=2+5x+ i +...

is valid for |x| <1

4
(1-x)

is valid for |x| <2

4
(2+x)

Both are valid when |x| < 1.
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2 a Let ~2x 2 = 4 + 5 2
(2+x) (2+X) (2+x)
_A(2+x)+B
- (2+x)2

Set the numerators equal:
—2x = A2+x)+B
Substitute x = —2:
4=4x0+B=>B=4
Equate terms in x:
2=A=>A4=-2

2 _ 2 4
Q2+x) (2+x) (2+x)

Hence
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2 b
2_+2x =-2(2+x)"

A(e3))

2 .3 2 .3
x x° x 3x° x

=—l+———+—+.  +l-x+—-—+
2 4 8 4 2

_o-lyilpe 3o
2 2 8

Hence B = % (coefficient of x*) and C = _g (coefficient of x*).
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2 ¢ —2 isvalid for | <2
(2+x)
- is valid for [x| <2
(2+x)

Hence whole expression is valid |x| < 2.

6+7x+5x° _ 4 B C
I+x)1-x)2+x) (+x) (1-x) (2+x)
_A0=x)2+x)+B(1+x)(2+x)+C1+x)(1-x)
- (1+x)(1-x)(2 +x)

3 a Let

Set the numerators equal
6+Tx+5=A41-x)2+x)+B(1+x)2+x)+C (1 +x)(1—-x)
Substitute x = 1:

6+7+5=A%x0+Bx2x3+Cx0
= 18=68
=>B=3

Substitute x = —1:

6—7+5=A%x2x1+Bx0+Cx0
=>4 =24
=>4=2

Substitute x = —2:

6-14+20=4x0+Bx0+Cx(-1)x3

= 12=-3C
>C=—-4

6+7x+5x" 2 3 4
Hence

I+ 0(-02+x) (+x) (=% (2+x)
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3 b i=2(1+x)’1
I+x
=2(1+(—1Xx)+(‘lx;?XxTZ+(—1X—2¥—3Xxf_+“}

=2(l—-x+x"—x"+..)
~2-2x+2x"-2x Valid for |x|<1

iz.’)(l—x)’1
1-x

= 3[1 D)y EEDE | EDES) J

2! 3!
=3(l+x+x>+x +..)

~3+3x+3x"+3x’ Valid for |x|<1

=4(2+x)"
2+x ( )

(3]
2
=4x2" x(l +£jl
2
o 14ccp) (zj NG ) (zj L CDED3) (gj N
2 20 2 3! 2)

X )C2 x3
=2/ 1-Z4+2 2 4
[ 2 4 8 j

2 3
X

~2—x+—-2 Valid for |x|<2
2 4

6+7x+5x" 2 3 4

Hence = + -
I+x)(1-x)2+x) (d+x) (1-x) (2+x)

2 3
:(2—2x+2x2—2xﬂ+{3+3x+3x2+3f)—(2—x+%;—%?j+”.

2 3
=2+3—2—2x+3x+x+zﬁ+3ﬁ—€;—zf+3f+fr+m

:3+2x+2x2+2x3+...
2 4

¢ All expansions are valid when |x| < 1.
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44 12x-1 _ A N B A(1-3x)+B(1+2x)
(1+2x)1-3x) 1+2x 1-3x  (1+2x)(1-3%)

So12x—1= A(1-3x)+ B(1+2x)
Let x=—-1:

—6—-1=4%x3% +0
-7=34

A=-4

Let x=1:
4-1=0+Bx3
3=3B

o

B=2
A=-1

N

-9
7B—§

o

12x-1 -14 9

(+20(1-3%)  51+2%)  51-3v)

—14 :—E(1+2x)_1
5(1+2x) 5

14 -1)(-2 2
= _?(1+(—1)(2x)+%(!)(2x) +j

:—%(1—2x+4x2+...)

14 28 56 ,
+

=4 —x——

5 5 5

9 27 81,
=—+—X+—
5 5 5
~14 9 14 28 56 , 9 27 8l

2

+ =
51+2x) 51-3x) 5 5 5 5

=—1+11x+5x*+...

et XX o X — X+
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2x*+7x-6 B C
= A+ +
(x+5)(x—4) x+5 x-4
2
x2+x—20i2x2+7x—6

2x* +2x —40
5x+34

A=2

2x° +7x-6 _os 5x+34
(x+5)(x—4) (x+5)(x—4)

Sx+34 _ B N C :B(x—4)+C(x+5)
(x+5)(x—-4) x+5 x-4 (x+5)(x—4)
S5x+34=B(x—4)+C(x+5)

Letx=-5:
=25+34=Bx(-9)+0
9=-9B

B=-1

Letx=4:
20434=0+Cx9.
54=9C '
C=6

2x*+7x—6 _y 1 6

(+9)(x—4)  x45 x—4

b 2—x15+xf4=2—(5+x)1+6(—4+x)1=2—%(1+%x)1—%(1—%x)1
- ~1)(=2
L(1+1x)" :g(u(_l)(gm%(w +J
=L(1-tx+%x"+..)
=l-Lx+x’+...
- ~1)(=2
3(1-1x) 1:%(1+(—1)(—%x)+%(!)(—%x)2+...J
=3(1+4x+Ex+..)
=343x+3x7+
1 6
2—x+5+x_4:2—(§—;—5x+$x2+...)—(%+§x+33—2x2+...)
=2y A0y
c M<4
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6 a X+x—6)3x"+4x-5

3x°+3x—18
x+13
A=3
3x* +4x-5 _3. x+13
(x+3)(x-2) (x+3)(x-2)

x+13 __ B N C  B(x-2)+C(x+3)

Solution Bank

(x+3)(x=2) x+3 x-2 (x+3)(x=2)

x+13=B(x-2)+C(x+3)

Letx=-3
—-3+13=Bx%x(-5+0
10=-5B

B=-2

Letx=2:
2+13=0+Cx5
15=5C

C=3
A=3,B=-2and C=3

3x* +4x-5 A 2 3

(x+3)(x-2)  x+3 x-2

3o_2 43 3 2G+x) " +3(=2+x)"!
x+3 x-2

2(1+4x) (1+( DL LEDE 2)( ) j

21

2!
=3(1+dx+4x+..)
=343x+3x7+

;02,3 : )
x+3 x-2
Rt T
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2x% +5x+11 A B C

7 a > = + -+
2x-D)"(x+1) 2x-1 (x-1)" x+1
_ACx-D(x+D)+B(x+1)+ C(2x—-1y
- (2x—1)*(x+1)

27 +5x+11= ARx —1)(x+ 1)+ B(x +1)+C(2x 1)’

Let x=1:
T+5+11=0+Bx3+0
14=3B

B=

ulg Y

Let x=-1:
2-54+11=0+0+Cx9
8=9C

c=%

9

Equating coefficients of x* gives:

2=24+4C

2=24+%

A=-]
A=-1,B=2%and C=%

3
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2 +5x+11 _ -7 . 28 8
Qx—1)*(x+1)  9Q2x—1) 32x—1*> 9(x+1)
—I(=14+2x) "+ B (-1+2x) 2 + 21+ x)"
=I1(1-2x)"+Z2(01-2x)" +5(1+x)"

I(1-2x)" (1+( D(—2x )+( )( )( 2x)* +. j
=5(1+2 )
+

x+2x7+,

7 b

Ol\l c|\1

c|§
cl'\)

%(1—2x)2=%(1+( 2)(—2x)+ = 2)( 3)( 2x)’ +j

= 28(14 4x+12x> +)

|oo
~~
—
+
=
\'7
/ﬁ\
f—
+
/-\
;—A
\-/
+
/-\
;—A
N’
/-\
l\)
\-/
I\)
N—

2
—éx J;)ijz+li)—;+l4x+28 A B2 1207+ S B
X — X+
=11+38x+116x" +...

2(0.05)* +5(0.05)+11

S =13.23339212
(2(0.05)—1)*(0.05 +1)

¢ £(0.05)=

Using the expansion:

£0.05) = 11+38(0.05)+116(0.05) =13.19

Percentage error = 1323339212 21319 160 2 0.33%

13.23339212
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