A Level Unit Test: Series amd Sequences B

Expansion 1h " o

1. Find the binomial expansion of 3/1 — x in ascending powers of x up to and including the term in x> “)
2a. Find the binomial expansion of (1 + %x)"‘ in ascending powers of x up to and including the term in x°. “4)
b. State the values of x for which the expansion is valid for. 2)
3. Expand (3 — x)” in ascending powers of x up to and including the term x> and the set of values of x for
which the expansion is valid.

(C))
4. Find the first 4 terms of \/ﬁ in ascending powers of x up to and including the term in x°. State the set of
values of x for which each expansion is valid.

)

5.

Find the series expansion of f(x) in ascending powers of x up to and including the term in x> and state the set of

value of x for which it 1s valid.

6.
a.
b.

7.

o ®

C.
d.

N 3+5x
f(x) (143x)(1+x)2
12)
The first three terms in the expansion of (1 + ax)?, in ascending powers of x, for |ax| < 1, are 1 — 6x + 24x?
Find the values of the constants @ and b “4)
Find the coefficient of x> in the expansion. 1)
fx) = — Sex<?d
[1+2x 2 2
. Show that () = V15 Q)
. Expand f(x) in ascending powers of x up to and including the term in x? 1)
Use your expansion to obtain an approximation for V15, giving your answers as an exact, simplified fraction. (2)

Show that 32—2 is more accurate approximation for v15 ?2)

Total marks: 42




Mark Scheme

1.
1
(l_x)1/3: 1 +§(_x)+(3)( / )2 ()( )( )/ )3 M1 M1
=1-§x-éx2-%x3 M1 M1
2a.
1 (-1)(-5) 1 ( 4)(=5)(-6)

1+ (A)Ga) + E2ED 0y + EIEIED M1 Ml
=1 x 2 -2 M1 M1
2b.

1

x| <1, M1
Therefore, expansion is valid for |x|<4 M1
3.

3113211 1,03

: (1_3x) 27(1 (3332 ) ( )(=4) -

1 1 =3)(—4), 1 3)(—4
= [ 1+ (3)(5x) +——(5x)* +— — ( x)* + Mi
NI T L M1
27 27 81 729

——x| <1 Mi
Therefore expansion is valid for |x| <3
4.

(1 -2)(1 + 207 = (1 - 0)[1 + (0.5)(2x) + 22D gy 4 LODELICED (9934 M1
(1-x)(1 —x+ 1.5x* - 2.5x° + ...) M1
1—x+1.5x2—2.5x—3—x+x2-%x3+... M1
1 —2x+2.5x2—4x>+ ... M1
|2x| < 1

Therefore, expansion is valid for |x| < % M1
5.

{3t _ A B_ C

() (1432)(1+%)2  1+3x = 14+x = (1+x)2 M1
3+ 5= Adl +x)2 + B (1 + 3x)(1 +x) + C(1 + 3x)

14

P i
)é==-11,-2=-2C M1
Comparing coefficients of x>: 0 =4 + 3B

B=-1 M1

3+5x 3 1,1

(1+3x)(1+x)2  1+43x 1+x (1+x)2

= =31 +32)1=3[1 + (DEN) + X2 3x)2 + L2 (3593 4] M1

=3-0x+27x* - 81>+ .... ;
|3x| < 1 therefore, |x| < l M

(= 1)( 2) (-1 (-2)(-3
=1+ (D@ + =2 @)+ 2 ()3 + . 1 M1

7 P hins



=1l-x+x>—x>+....

T S & z)( 3 Ny L DD, s
e 1+x)"=1+2)x)+————(x)2+ e (x)3+ ... M1
=1 -2x+3x°—4x° + ... M1
|x| <1
) =3 -9x+27x* 81X+ .)—(1 —x+x*—xX*+.)+ (1 =2x+3x* -4+ ..) M1
for) =3 — 10x + 29x> — 84x> + ...
As |x| < é is the smallest restriction, |x| < § for the expansion. mi
6a.
(1+ax)’ = 1+ blax) + X2 (axy> + M1
Therefore, ab = -6
and 2ab(b — 1) = 24 Ml
a=-2
b g M1
Therefore, - (b—1) =24
18— 18 =24b
b=-3,a=2 M1
6b.
(-3)(-4)(-5
e @ i
7a.
)
i) =
[1+% M1
z
== V15 M1
15
7b.
2,05 _ : 2 (=0.5)(-15) 2 .
41 + 3x) 411+ ( 0.5)(3 x) + — (3 x) + M
=4-2x+2x4
3~ ' 3
7c.
VIS =) ~ 4-IX =+ % ()
2 1
=4-+ M1 M1
131
150
7d.
V15 =3.87298
131
3 15" 3.87333 M1
3 — = 3.87301
Therefore \/_ 5< 3 — < 3 %
M1

Hence, 3 1s a more accurate approximation.

Z
7 Vhaks.




