1. flx)= (2 - 5x)72, bj < 2.

Find the binomial expansion of f(x), in ascending powers of x, as far as the term in x°,
giving each coefficient as a simplified fraction.

&)

2. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of
(1-2x)°. Give each term in its simplest form.

@
(b) If x is small, so that x*'and higher powers can be ignored, show that
(1+x)(1-2xY~1-9x.
(2)
3. Giventhat y=3x*+4Vx, x>0, find
dy
a —,
@ 4 @
d’y
b) 3
® & @)
© [rex.
&)
4. A girl saves money over a period of 200 weeks. She saves 5p in Week 1, 7p in Week 2,
9p in Week 3, and so on until Week 200. Her weekly savings form an arithmetic
sequence.
(a) Find the amount she saves in Week 200.
3)
(b) Calculate her total savings over the complete 200 week period.
&)
5. fx) =x> + 4x* + x—6.
(a) Use the factor theorem to show that (x + 2) is a factor of f{(x).
(2)
(b) Factorise f{x) completely.
(4)

(c) Write down all the solutions to the equation

XA+ x-6=0.

(1



6. The function fis defined by
f:x—In(4-2x), x<2 and xeR.
(a) Show that the inverse function of f is defined by

f"':xr-—rQ--lf:’t
2

and write down the domain of ..

@

(b) Write down the range of £,
1)

(c) Inthe space provided on page 16, sketch the graph of y=f'(x). State the coordinates
of the points of intersection with the x and y axes.

4)
The graph of y=x+ 2 crosses the graph of y=1"(x) atx=£.
The iterative formula
X, = —Eex", x, =—0.3
is used.to find an approximate value for £.
(d) Calculate the values of x, and x,, giving your answers to 4 decimal places.
(2)

(e) Find the value of & to 3 decimal places.
2)



f(x)=x"-4x-8,

(a) Show that there is a root of f(x) =0 in the interval [-2, —1].

&)
(b) Find the coordinates of the turning point on the graph of y = {(x).
3
(c) Given that f(x}=(x— 2)}(x’+ ax?+ bx + ¢), find the values of the constants, a, b and c.
&)
(d) In the space provided on page 21, sketch the graph of y = f(x).
3)
(e} Hence skeich the graph of y=|f(x)|.
(1)
8. (i) Prove that
sec’ x—cosec’x =tan” x —cot’ x.
3)
(ii) Given that
y=arccosx, —-I<x<land 0<y<m,
(a) express arcsin x in terms of y.
@

(b) Hence evaluate arccos x + arcsin x. Give your answer in terms of 7.

(1)



Figure 2

0

Figure 2 shows a plan of a patio. The patio PORS is in the shape of a sector of a circle
with centre O and radius 6 m.

Given that the length of the straight line PR is 63 m,

(a) find the exact size of angle PQR in radians.

3
(b) Show that the area of the patio PORS is 127 m”.

(2)
(¢) Find the exact area of the triangle POR.

(2)
(d) Find, in m? to 1 decimal place, the area of the segment PRS.

(2)

(e) Find, in mto 1 decimal place, the perimeter of the patio PORS.
(2)



10. A geometric series is a +ar +ar’+ ...

(a) Prove that the sum of the first » terms of this series is given by

s = a(l—r") .
1-r
4
(b) Find
10
ZIOO(Z").
k=1
3
(c) Find the sum to infinity of the geometric series
5 5 5
e
6 18 54
3

(d) State the condition for an infinite geometric series with common ratio r to be
convergent.

)



(2)

fix)=(2-5x)7 = (2‘1_2 ( 1 X ]_ = l( 1 _ox 1 bracket to give any of
— 2, 41 2 S |

. ah J (2) or §.

Expands (1+** x)7 to

give an

unsimplified

N —2)(- —2)(=3)(— ) 1+ (=2)(" " x):
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L
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A correct unsimplified
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(ttx:)

L I A e L AT
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_ 4 2
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4 47 16 3
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=1-10x +40x> —80x> +...

Anything that

cancels to 1_ 5x
4 47

i : il 126x°
Sumplified Z= + 22X

Sx4x3
3!

(=2x)° +...

Bl

M1

Al

Al:

Al

B1, M1, Al,
Al

(4)




] ? 1 . _l
(a) [i]: 6x' + 2yt or | 6x+2x 2 Ml Al (2)
dx 2 _
3 3
(b) 6+—x 2 or 6+—1xx 2 MI1 Alft (2)
3
- 2
4 (c) x +§x2 +C Al: % X or 4% Al: both, simplifiedand + C  |[M1 A1 Al  (3)
3
7
(a) Identifya =5and d=2 (May be implied) Bl
(11300 =)a+(200-1)d (=5+(200-1)x2) Ml
=403(p)_or (£) 4.03 Al (3)
(b) (Sa00 :)22—0[2a+(200—1)d] or 2;;0(a+"their 403") M1
:23—0[2><5+(200—1)><2] or 2;LO(5+"‘rheir403") Al
=40800 or £408 Al (3)
5. 3 5
f(=2) =2y +4(-2)"+(=2)-6 M1
(a)
{=-8+16-2-6}
Al
=0, .. x+2isa factor
(2)
(b) X+’ +x—6=(x+2)x* +2x-3) M1, Al
(x+2)(x +3)(x— 1) ML A
= (x +2)(x +3)(x -
4)
Bl (D)
©) -3,-2, 1
(7




(a) y=In(4-2x)

e’ =4—2x leading to x=2——;-ey Changing subject and removing In | M1 Al

y=2—le’ — f-1,_;,g_le= ¥ cso | Al
2 2
Domain of 7 is Bl (4)
(b) Rangeof ™ is f™'(x)<2 (and f” (x)eD) BI (1)
@
—uif Shape | Bl
3 1.5 | BI
\\\ > Ind | Bl
In o
o2 \ Bl 4
(d) x =-03704, x,=-03452 cao | BI,Bl (2)

If more than 4 dp given in this part a maximum on one mark is lost.
Penalise on the first occasion.

(e) x,=-035403019 ...
x, =—0.35092688 ...
x, =-0.35201761 ...
x, ==0.35163386 ... Calculating to at least x, to at least four dp | M1

ko~ —0.352 cao | Al (2)
[13]




(a) f(-2)=16+8-8(=16)>0
f(-1)=1+4-8(=-3)<0

Change of sign (and continuity) => root in interval (-2, 1)

ft their calculation as long as there is a sign

change
(b) Y_4y-4=0 = x-=1
dx
Turning point is (1, —11)
(¢) a=2,b=4,c=4

(d)

Shape

ft their turning point in
correct quadrant only
2 and -8

Shape

Bl

Bl

Blft 3)

M1 Al

Al 3)

B1 B1B1 (3)

Bl

Bl fi

Bl 3)

Bl (1)
[13]




8. (i) seczx—coseczxz[Htanzx)—(l+co‘c2x] M1 Al
=tan’x—cot’x % cso | Al (3)
(iia) y=arccosx => x=cosy Bl
x=sin[%—y]:> amsinx=%—y -BI (2)
Accept
arcsin x = arcsin cos y
(b) arccusx+amsinx=y+%—y=% Bl (1)
[6]
Juestion Scheme Marks
Number
9. 2 2 _ 2
cos POR =319 (6¥3) {= —l} MI, Al
(a) 2x6x%x6 2
Al
POR = 2z
3 3)
(b) Arca = %62 x 2% m? M1
2 3
5 Alcso
=127 m” (%)
2)
(c) AreaofA=%x6x6xsin2TE m’ M1
Alcso
= 9\5 m’
(2)
(d) Area of segment = 127 — 9\/5 m? M1
5 Al
=22.1m
)
. 27
(e) Perimeter = 6+ 6+ 6XT m M1
Alft  (2)
=246 m
(11)




nurmper

10.
(a)

(b)

(©)

(d)

(Sp=}a+ar+..+a"" Bl
(r1S,=Yar+ar+...+ar" M1
(1=-rSy,=a(l1 -+ dM1
S _a(l-r") %) Alcso
" -y ()
_lo M1, Al
a=200,r=2,n=10, Sw:M
1-2
Al
= 204,600
3)
am—é—, r=% Bl
a :
Smﬁ:, Sm:]_L Ml
5 Al
= — o..
4 (3)
Bl (1)

1<r<l (or]r|<1)

(11)




