INTERNATIONAL A LEVEL

Pure Mathematics 2 Solution Bank
Chapter review 4

1 a '“IC, ="C, =455
o =15, =1365

b The coefficients are 1, 15, 105, 455, 1365, .

x> term of (1+2x)"” =455(1)"2(2x)* = 3640x
Coefficient = 3640

) 45) 451
17) 171a!

45) 45
17 ) 17128!

a=28

3 a Whenn=5andp=0.5,

[2Oj 20— (2()) 5 20-15
p'-p)y7 " = 0.5°(1-0.5)
n 5

=0.0148 (to 3 s.f))

b Whenn=0andp=0.7,

(2()] n 20-n (2Oj 0 20
p'l-p)y "= 0.7°(1-0.7)
n 0

=0.0000000000349 (to 3 s.f)

¢ Whenn=13andp=0.6,

[2Oj 20— [2OJ 13 7
p'(l-p)7" = 0.6°(1-0.6)
n 13

=0.166 (to 3 s.f.)

C OO

:1+p( ] p(p- 1)( j+p(p—1><p—2)(_3_x]3+
2 2! 2 3! 2

a Coefficient ofxis—37p.
_3_p =-24
2
p=16
_pp=Dh 9 _16x15 9
b Coefficient of x* > 4 4 =270

p(p-DP=-2) 27 _
31 8 3x2

_l6x15x14 27

¢ Coefficient of x> = — x=—=-1890
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5 @-nt-2te (lf’jzu(—x) +(123]2“(—x)2 -

=8192 + 13 x (—4096x) + 78 x 2048x* + . ..
=8192 — 53248x + 159 744x* + . . .
=A+Bx+Cx?*+. ..

SoA=8192, B=-53248, C=159744

10 10 10
6 a (l—2x)10:1+(1)19(—2x)+(2j18(—2x)2+(3)17(—2x)3+,__

=14 10 x (—2x) +45 x (—2x)* + 120 x (2x)* + . ..
=1—20x + 180x% — 960x° + . . .

b Weneed (1 —2x)=0.98
2x=10.02
x=0.01
Substituting x = 0.01 into the expansion for (1 — 2x)!°:
0.98!1~1-20x0.01 +180 x 0.01> - 960 x 0.01°
=0.81704+. ..

7 a (2-3x)0=210 4{110] 29(=3x) +[120j 28(—3x)? J{?j 27(-3x) +. ..

=1024 + 10 x (—1536x) + 45 x 2304x2 + 120 x (~3456x°) + . . .
= 1024 — 15 360x + 103 680x% — 4147203 + . . .

b We require (2 — 3x) =1.97
3x=0.03
x=0.01
Substituting x = 0.01 in the expansion for (2 — 3x)'°:
1.97'9~ 1024 — 15360 x 0.01 + 103 680 x 0.01> — 414 720 x 0.01°
=1024 —153.6 +10.368 —0.414 72
— 880.35 (t0 2 d.p.)

8 a 3+2)*=3*+ (Tj33(2x) J{;j 32(2x)? +[:j3(2x)3 + (2x)*

=3%+4 x 54x + 6 x 36x% + 4 x 24x> + 16x*
=81 +216x +216x> +96x° + 16x*

b  Substituting x = —x:
(3 —2x)* =81 + 216(—x) + 216(—x)* + 96(—x)* + 16(—x)*
=81 —216x +216x>— 96x> + 16x

¢ Using parts a and b:
B +2x)*+ (3 —2x)* = 81 +216x+216x*+96x> + 16x*
+ 81 —216x +216x* — 96x°> + 16x*
162 +432x? + 32x*

Substituting x = 2 into both sides of this expansion gives:

(3+2J§)4 +(3—2J§)4 =164+432(J§)2 +32(\/§)4
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8 ¢ (3+2ﬁ)4+(3—2ﬁ)4= 162 + 432x2 + 32x4
~ 1154

(e (GGG B)

el X Jrn(n—l) X 2+n(n—1)(n—2) x 3+n(n—1)(n—2)(n—3) x 4+
2 21 (2 3! 2 4! 2

n(n—1) 2
2x 4
n(n=1) _ 7
2x4
n(n—1)=56
n”—n—-56=0

nm—8)mn+7)=0
n is a positive integer, so n = 8

a x’term=

b Coefficient of x* = n(n—1)(n-2)(n-3) % 1

4! 2
Z
_ XX7XKX5><L
/(X/Z/X,le 16
8
_ 35
8

10a (3+10x)*=3%+ (333(10)@ + [;}2(10@2 + (:j3(10x)3 + (10x)*

=3%+4 x270x + 6 x 900x2 + 4 x 3000x° + 10 000x*
=81 + 1080x + 5400x% + 12 000x> + 10 000x*

b We require (3 + 10x) = 1003
10x = 1000
x=100
Substituting x = 100 in the expansion of (3 + 10x)*:
1003* =81 + 1080 x 100 + 5400 x 100? + 12000 x 100° + 10 000 x 100*
=81+ 108 000 + 54 000 000 + 12 000 000 000 + 1 000 000 000 000

1 000 000 000 000
12000 000 000
54000 000

108 000

81

1012054108 081

1003*=1012054 108 081
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11a (1+2x)"

= 112 _'_(112] 111(2X) + (I;J 110(2x)2 + (ljj 19(2x)3 + ...

=1+ 12%x2x+66x4x>+220 x 8>+ . ..
=1+ 24x +264x> + 1760x> + . . .

b We want (1 +2x)=1.02
2x=10.02
x=0.01
Substituting x = 0.01 in the expansion for (1 + 2x)'%:
1.0212=1+24 x0.01 +264 x 0.012 + 1760 x 0.013
=1.268 16

¢ Using a calculator:
1.02!2 = 1.268 241 795

_ 1268241795 — 1.268 16
1.268 241 795

d Error x100 = 0.006 45%

5
12 (x —lj has coefficients and terms
X

p—
W

10 10 5 1

Putting these together gives:

5 2 3 4 5
[x—lj :1x5+5x4(—1j+10x3(—1j +10x2(—1j +5x(—l) +1[—lj
X X X X X X
:)CS—S)C3+IO)C—&+%—L5
X X X
13a (2k+x)" = (2k)" +[Tj(2k e [Zj(zk)“xz + (;‘j(zk (=

Coefficient of x> = coefficient of x°

n n—2_ n n—3
(ZJ (2k) [3](21{)

—}{{ (2k)"? = —}{{ 2k)"

(n—2)12!

(n—-3)13!
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(n—2)><Z

13a 2k = £

3
3x2k=n-2
6k=n—2
n=6k+2

b Iszgthenn:6><g+2:6
3 3
6 6
(2x%+xj Z(i+xj
3 3
Y
—| + —| x+ —| X+ —| X+ ...
3 13 23 33

4096 2048 1280 , 1280 ,
+ X+ X+ X+
729 81 27 27

6 6 6 6 6
14a 2+x)°=2°+ (JZS)C + [2J24x2 + [3)2%3 + (4}2%4 + (5j2x5 + x5

=64 + 192x + 240x> + 160x> + 60x* + 12x° + x°

b Withx=+/3
(2+J§)6 :64+192\/§+240(\/§)2+160(\/§)3+6O(\/§)4+12(\/§)5+(\/§)6 1)
With x = —+/3
(2—\/5)6 =64+192(—«/§)+240(—«/§)2+16O(—\/§)3+60(—\/§)4+12(—\/§)5+(—\/§)6
(2—J§)6 =64—192\/§+240(\/§)2—160(\/5)3+60(\/§)4—12(\/§)5+(\/§)6 2)

(1)—(2) gives:

(2++3) ~(2-V3) =38443+320(\3) +24(3)
=38443 +320x 343+ 24 x 3x 33
= 38443 +9604/3 + 21643
= 15603

Hence £ =1560
15a The term in x* of (2 + kx)? is
8
[2j26(kx)2 = 28 % 64K = 1792422

1792k = 2800
K =1.5625
k=+1.25

k is positive, so k= 1.25
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15b Term inx® of (2 + kx)® is
@ 2%(kx)} = 56 x 32/°x° = 1792/x>
Coefficient of x* term is 1792&° = 1792 x 1.25% = 3500

16a (2 + x)’ has coefficients and terms
1 5 10 10 5 1
25 2% 232 2% 2wt X

Putting these together gives:
Q+xP=1x22+5x2%+10x22x2+ 10 x 22> + 5 x 2x* + 1 x &°
(2 +x)° =32 + 80x + 80x% + 40x> + 10x* + x°

Substituting x = —x:
(2 —x)° =32 —80x + 80x* — 40x> + 10x* — x°

Adding:
(2 +x)° + (2 —x)° =64 + 160x* + 20x*
So A4 =64,B=160and C=20

b (2+x)°+(2—x)°=349
64 + 160x> + 20x* = 349
20x* + 160x% — 285=0

4x*+32x*—57=0

Substituting y = x*:
47 +32y-57=0
2y—=3)2y+19)=0
3 19

- )

2 2

But y = x°, so x’ =§:>x=i\/E
2 2

5
17a x°term = (3) 22(px)® = 10 x 4p>x> = 40p°x®

40p> = 135
p*=3.375
p=15

b x*term = (3J2(px)4

=5 x 2py?

=5 x2(1.5)%*

=50.625x"
Coefficient = 50.625
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Constant term = [ZJ(X_;] (—%f
J

7 7 7 6 1 7 5 2
19a (2+px)=2+12(px)+22(px)+...
=128 + 448px + 672p°x* + . ..

b 448p=2240=p=>5
672p* =¢q
672 x 52 =¢q
q=16800
p=>5and g=16800

12 12
20a (1-px)t2=1" +( . jl”(—px)+( 2)1'°(—px)2 + ...
=1—-12px+66p°x>+. ..

b —12p =g and 66p* = 6g

lp*=gq
Substituting —12p = g into 11p* = g gives:
11p? =—12p
1P+ 12p=0
p(11p+12)=0
12 1
=0or — =-1—
P 11 11
p is a non-zero constant, so p = —1%
11 11 11

p= -l andg =13+

e oo

=128 +224x + 168x> + . . .
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21b We want (2%) =2.05

X = 0.05
2
x=0.1

7
Substitute x = 0.1 into the expansion for (2 + gj assuming the terms after x* are negligible.

22 (4+kx)
5
x> term = (3}42 (/’cx)3
=10 x 16 x i
= 160/°x°
160k° = 20
=t
8
=1
2
Challenge

5 5
a 3 +x)5=35+[1j34x+(2j33x2+...

=243 +405x +270x* + . ..

2 —px)(3 +x)°= (2 — px)(243 + 405x + 270x> + .. .)

=486 + 810x + 540x% — 243px — 405px* + . ..
x? term = (540 — 405p)x>
540 —405p =0
405p = 540

540 4
3

05

8 8
b (1+2x)3= 18+[J17(2x)+(2j16(2x)2+
=1+16x+112x2+...
Q2-5x)"= 2’ +(U26(—5x)+(;j25(—5x)2 +...

=128 — 2240x + 16 800x> + . . .
The x? term in the expansion of (1 + 2x)%(2 — 5x)’
=1 x 16 800x% + 16x x (—2240x) + 128 x 112x>
=—4704x*
The coefficient of the x* term is —4704.
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