2.4 Answers

2.4.1 Solutions (To 2.2 Example)

n!
r‘r (n-r)!
(a+6)!
(a+4)! ((a+6)—(a+4)!
(a+6) (a+5) (a+4)
(a+4)! (a+6 —a-4)!
(a+6) (a+5)

Using "C, =

Weget a+6Ca+4 =

2
2.4.2 Solutions (To 2.3 Exercise)
Answer 1
(i) 5040 (ii) 1
Answer 2
(i)
| |
100! _ 100 x 99 x 98! _ 9900
98! 98!
(ii)
100! 100! 1
= = — x 9900 = 4950
21 (100—2)1 21 (98)! 20 ~
Answer 3
Usin "C, = _m
g " rl(n-=r)!
|
Weget a+1lca+9 — (a + 11) .

(a+9)! ((a+1l)-(a+9)!
(a+11) (a+ 10) (a+ 9)!
(a+9)!' (a+11 - a—-9))!
(a+11) (a+ 10)
2




(i) (i)
) = 330 “c. = 2002

Answer 5

becomes....

n!
o' (n-0)!
n!
+
1' (n=-1)!
n!
+
2! (n-2)!
n!
T3 (n-3)!

+..

(1+x)" = x 1" x (x)°

x 1"t x (x)!

x 1'% x (x)?

x 1"% x (x)?

which simplifies to...

(1L+x)"=1
+nx
+n(n—1) NE:
21
+n(n—1)(n—2) 3
3!




Answer 6
1
(1+ 6x)
The Binomial Theorem

= (1+6x) "

n(n-1) N n(n-1) (n-2) «

3

(1+x)"=1+ nx+ + ..
21 3!
..with n = -1 and x replaced with6xyields...
(L+6x) 1= 1+ (D) (60 + 22 2(_2) (o2 + 2 (_62) SR
=1-6X+ 36x% - 216%° + ...
valid for ‘x‘ < i
6
Answer 7
v1+ 33X = (1+3x)%
The Binomial Theorem
(L+x)" =1+ nx+ nn-1) x2 + n(n-1) (n-2) x3 +
21! 3!
..with n = % and x replaced with 3xyields...
. 1 _ 1 1 _ 1 _ 3
(1raot =14 (L) @0+ LD g, =B (- 3)
2 2 6
= 1+Ex—2x2+—7x3+...
2 8 16
valid for ‘x‘ < i
3
Answer 8
1 ~2
- = (1-
(1-x)? ( X)
The Binomial Theorem
(L+x)" =1+ nx+ nn=-1) o, M= (N=2) 5,
21! 3!
..with n = =2 and x replaced with — xyields...
(-2) (-3 (-2) (-3 (-4

(L-x)"%2=1+4(2 (X + ()2 +

2
1+2Xx+ 3x2+4x3+ ...

validfor | x| < 1

6

(-x)°



Answer 9
There is an issue in this question with the number 3 being in the position where tl
Binomial Theorem requires the number 1

_ 1
(3 + X)

(3+x)_1

Il
1
w
—_—
o
+

Ignoring the third for the time being...

The Binomial Theorem
n(n-1) N n(n-1) (n-2) NE

(L+x)" =1+ nx+
2! 3!

+ ..

.with n = -1 and x replaced vvith%yields..

—_—
H
+

| <
N—
I
-
Il

1+ (3]s L2 (1)1 1) () -3 (%)3

2 3 6

X X2 x3
—1- S -
3 9 7

Now, don't forget about that ignored third !

-1 2
Haed) -
3

X x3
+ — - — 4 ..
27 81

W

X
9

validfor |x| < 3

These lesson notes are available from www.NumberWonder.co.uk
They may be freely duplicated and distributed but copyright remains with the author.
© 2019 Number wonder



