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Bionomial Expansion

Qno.1

Markscheme
a. (x4 h)® = a® 4 32z%h + 3zh® + h*  (M1)A1

[2 marks]

(a+h)’ ~a®
b. f'(x) = lim M1
fi(@) = lim —p— (M1
w4 3wt hoy 3wh? 4 h* 2

lim
hs0

= lim (3% + 3zh + h?) A1

h(

= 3z? A1

a

Note: Do not award final A1 on FT if = 32” is not obtained
Note: Final A1 can only be obtained if previous A1 is given

[3 marks]
Total [5 marks]
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Qno.2

Markscheme

a. using the factor theorem = +1 is a factor  (M1)
P4+1=(24+1)(2-2+1) Al
[2 marks]

b. (i) METHOD I
z8 1=224+1=(z+1)(22~-2+1)=0 (Ml
solving 22 —241=0 Ml

1y 1 r‘u.’l' Al

2 ]

therefore one cube root of =1 i1sy  AG
METHOD 2

2 (l‘.r,\ﬁ’) |;:\W MIAL

A"‘_, |<2,\‘.‘! . 1‘;\7 II 3 Al
1 AG
METHOD 3

+iy3 "
y= 2 — o M4l

P=e"=-1 Al

(1) METHOD 1
asyisarootof 22 — 241 =0theny? ~y+1=0 MIRI
At =y-1 AG

Note: Award M1 for the use of 2% — z + 1 = 0 in any way
Award R1 for a correct reasoned approach
METHOD 2

2 1+iy3
2

y* M1

(1)  METHOD 1
(1=9)°=(-"" 1)
=(m? a1
(' )
= (-1)!
=1 Al
METHOD 2
(1-9)°
1— 6741572 —20¢° + 159" —67° +~5 MIAl
Note: Award M1 for attempt at binomial expansion
use of any previous result e.g. = 1 — 6y + 1592 + 20 — 15y + 64 +1 M1
=1 Al
Note: As the question uses the word “hence’, other methods that do not use previous results are awarded no marks

[9 marks]
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Qno.3

clear attempt at binomial expansion for exponent S~ M1

25 45 x 24 x (—3z) + 1T‘ x 2% x (—3z)% + 5'3‘3 x 2% x (—3z)*
+% x 2 x (=3z)* + (-8z)° (A1)

Note: Only award M1 if binomial coefficients are seen

= 32 — 240z + 720z — 1080z° + 810z — 2432° A2

Note: Award A1 for correct moduli of coefficients and powers. A1 for correct signs

Total [4 marks]
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Qno.4

rd [

each term is of the form ( { ) ()7 ’(TJ) M1)
"

(7) J.H ‘Jv’( 2)1‘.,_ r
r

sold —-3r =8 (A1)
=2

SO require (;) (-172)'—'(72>h (or simply (;) (-2)h A1

=21 x4
=84 A1

Note: Candidates who attempt a full expansion, including the correct term, may only be awarded M1AOAOAO.

[4 marks]
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Qno.5

1 1 3 2 2 3 4
Y z v : y ] y
(6-2)'=(5) () (2) o) (4 +4(2) (2" ()" e
Note: Award M1 for attempt to expand and A7 for correct unsimplified expansion.
o &l % ” S 4aBy2 46ty 42?4y
godmie-ab+ L ( T ) ALl
Note: Award A1 for powers, A1 for coefficients and signs.
Note: Final two A marks are independent of first 4 mark.

[4 marks]
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Qno.6

METHOD 1

5 0 7 0
constant term: (—2z) B =, Al

0 0

. 7 5Y, . ,
term in x: 1 x4 1 (—22) 3z (M)Al
[ |9

term in z” ; (Z) x? 4 <2)) (—2z)? + (?) x (]’) (—2z) 9z>  MIAI N3
|5 marks|
METHOD 2
(1-2z)5(1+2)" = (1 +5(—22) + 2L ) (1 + 70+ a4 ) MIMI

= (1 - 10z + 402%+...)(1 + Tz + 2122 +...)
=1+ Tx + 21z% — 10z — 7022 + 402% + . ..
=1-3z—92>+... AIAIAl N3

|5 marks]
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