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The table below shows corresponding values of x and y for y :

The values of y are given to 4 significant figures.

r,
Vt. "

x 0.5 I 1.5 z 2.5

v 0.5774 0.7071 0.7746 0.8165 0.8452

(a) Use the trapezium rule, with all the values ofy in the table, to find an estimate for

Im*
giving your answer to 3 significant figures.

(3)

(b) Using your answer to part (a), deduce an estimate - J",F*
(1)

Given that

J", tm dx:4'535 to 4 significantfigures

(c) comment on the accuracy of your answer to part (b).
(1)

?;r- ! -:5-c-"- 
*- {* : -€gi

(f .l(f,-1 i -e(J"-l-l r+"L -.*" € '

(3\ a (-<>^-st:=-^;
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2. Relative to a fixed origin, points P, Q and R have position vectors p, q and r respectively.

Given that

. P, Q and R lie on a straight line

o Q lies one third of the way from P to R

show that

r: ]r, + 2p)

J*
-- ""e "

_t: f cl
-E

"" --"--AS -]Sq\*"{f,*d
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3. (a) Given that

zlrelg(a-x):log(x+8)

show that

x2-9x*8:0

(b) (D Write down the roots of the equation

*-9x+8:0

(ii) State which of the roots in (b)(i) is not a solution of

(3)

2bg(a-x):log(x+8)

giving a reason for your answer.

^ l.,a (.+ -.-)-== l-a(.. *-tl - J) -

"---::-)--*:
='C- t&

JC-* .1 >c

2-&=-:C
€* (3\ Ci-f

* $)C.o -\

rr^cflr. e,f*fa>r*

I tilililr lll illl llll lllll lllll lllll llll llil lllllllilllll llllP66 78 6A0o 52

-l

I



4. In the binomial expansion of

(a + 2x)'

the coefficient of x4 is 15 120

Find the value of a.

whereaisaconstant

(3)

-'[ Crp >< o.-s r. 2Lr ? t S I )*o

t gl2-G

f,,S><[6

-7C

IIilililt illllffi lllllllilllllll lllllllllllllll llll lllllllll lllP667BoAo852 _l

-l



5. The curve with equation y:3 ,2' meets the curve with equation

Find, using algebra, the exact x coordinate of P.

y: 15 - f' atthe point P.

(4)

3 >< 2t- E- I S* -':'-'

3 x 2: =.- ls f,.2r
3 )< 2t=-* 7*- t :- t s

S,'< 2:' - is

-y- : l.,A=3

10
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6. (a) Given that

x2+8x-3 C
=Ax+B+ " xelR xf -2x+2 x+2

lrnd the values of the constants A, B and C
(3)

(b) Hence, using algebraic integration, find the exact value of

Fu*'+8x-3
| _dr
Jo x+2

giving your answer in the form a + bln2 where a and b are integers to be found.

,L

_t\-

,x. k"Rx-="-j*** =h. .:c- 6, ts

A : \ *_+* e :*_*S.., _ c = __.* L5_

s Lr" q'-S lr< 2 +- I S ['- 
"-

Jq- t-6

12
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7.

Figure 1

Figure I shows a sketch of the curve C with equation

v: 4x2+x
----------

24x - 4lnx x>0

(a) Show that

dy_
dx

l2x2 + x -16Ji
+xJi

(4)

The point P, shown in Figure 1, is the minimum turning point on C.

(b) Show that the x coordinate of P is a solution of

.:(:-#|
(3)

(c) Use the iteration formula

x :(t-.E.]3 withx:?
"^'- 

[ 
3 12 

) 
wt'1t ^t- L

to-find (i) thevalueof x, to5 decimalplaces,

(ii) the x coordinate of P to 5 decimal places.
(3)

16
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Question 7 continued

-.,. \.*.,!i ,.--. \ ,-

<$:r-

-( =t*h,"R) :s -& €)
-----cl--*-

ad--$
(..

(
(;

*{2*-e-s-3kep.3 Lt--

;- ;r- +'
-L

.^-4

\ /-J- ;;c-*****-*i"-6
Lr-*s

-:- =,1 :( tz-=*-1r€*:*-Lf,=cl
L1.AL

f 2* 't-:<- l6
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Question 7 continued\,p*]-

_(?____=

I 2- ,:E--a -r*-:c- L 
- 16 :- c

e. q-

. \:3R*1 SsSvZ-

-*-- 
-3s.-"" g-'E l"r:f€la2-8t+-?-'.t-
s*u-:1.{sdpttt--af}

-t-Q*.g:.R- "t' "L -S €*g<} {€g 
-3cr €.I ts65:o+€t{-s.*

:>c.1 * l.l5..6S04€5-i
fs:krgle."* 13* Sda---------v--*--

I: i$6-. *
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8. A curve C has equation y: f(x)

Given that

o f'(x) : 6f + ax - 23 where a is a constant

o the y intercept of C is -12
. (x + a) is a factor of f(x)

find, in simplest form, f(x)

( t, \ t 4 
(6)

+" f *\ *- G_p 1-c4_5n pZ_s
".j-- \'* /-

-t*- C.

* 1,2*

(-./1-'reL
1f t- g- ', = ^13.V -?- 6- ,q 2(-

Bro- €
&- 11 {=

20
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9. A quantity of ethanol was heated until it reached boiling point.

The temperature of the ethanol, ?oC, at time / seconds after heating began, is modelled
by the equation

0: A - Be-ooit

where A and B are positive constants.

Given that

r the initial temperature of the ethanol was 18 oC

r after 10 seconds the temperature of the ethanol was 44oC

(a) find a complete equation for the model, giving the values of A and B
to 3 significant figures.

Ethanol has a boiling point of approximately 78 oC

(b) Use this information to evaluate the model.

- s .q}*l &

(4)

(2)
\ :-"a' {4 1 4{'\ \ \*-l A * .-l$la_

6i& & F{"*}

iE;4:C;*
IE :F l\*R \" )

t+-r g, F, : (4 G-o'ra-lx't# 6)"^

(,i7: *{-; {frLv'{a-.}

2, f'. -e' K { i *- o.:* *'?
p* 6:

_-<: .*1
I -- I"/*

K z . -r * 6 ( s ,"l

€iF i

ililil ilt52]lll
4

f,) grl.*t .
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10. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

(a) Showthat

cos3A=4cos3 A-3cosA

(b) Hence solve, for -90o ( x ( 180o, the equation

I - cos 3x : sin2x

(4)

(4)

€ q.:**3

{*€r:S ! *<r.:,h,
Z c.-<p,s

<.
Fb*ee ls f\ :2= g t'\ +- Zc.o,slA

LF. C-"**n s $ scar f\

.r-'-:: h--.*so.=5':g= -t* K-:* *. : lt- **'*'-\;s--

, z _\Lg ecr :s -Crq, * €:q,.S ;q. 3 \
__7-

€,.a $' .rc s. * 3*

eb

-t- ,

?

CgJJ€ s- i

26
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Question 10 continued

{

#{- : -*q(3-r-o,3(}'} l:3_s:6_

27
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'\j * l.rq

.Urt = t3le

t Fisure2

Figure 2 shows a sketch of the graph"with/equation

y:21*+41-s

The vertex of the graph is at the point P, shown in Figure 2.

(a) Find the coordinates of P.

(b) Solve the equation

3x+40:2lx+41-5
(2)

A line / has equati on y : ax, where a is a constant.

Given that / intersects y : 2lx + 4l - 5 at least once,

(c) find the range of possible values of a, writing your answer in set notation.
(3)

A * al:tl_g --=- "&(=-t t)_L
*-2-:s--- 

,i-. t' z 2-e--r:i L
t 6 :- k-x*

(2\

_rf, r-*:-!f-
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+* rt- *s
..3-,m.......,t-- t*-$)*.-: ?;* *- 5?-

*St

;3c- ;F F<'*S*\-c)
s*-I n"'&* *rsr'H -q

g,t.!

rS

3r* -r- +<} * *2_s:*?*g
S;x :- -::...$ 3

k^f*_=d: _ $-{:.*:r

Pc:

ran.t l.^-* rry*--.ld. ,!.-g,^*.s- a- sJ..*tro. .

- 
/3r*i1 $,re<,.1io-'b L*-s's--H:sl"-€-q*r**:.*

__Ge. L.*- -a- *. aI

_-*---* ce 4 t. ?--S qrr- ce 7 2*
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12.

Figure 3

The curve shown in Figure 3 has parametric equations

x:6sin/ y:5sin2t O<t<;

The region R, shown shaded in Figure 3, is bounded by the curve and the x-axis.

fi
(a) (i) Show that the area of R is given bv | 60 sin t co s2 t dt'J 

Jn

(ii) Hence show by algebraic integration, that the area of R is exactly 20

(3)

(3)

ry€*- 1",{ :r- + . ?"

Part of the curve is used to model the profile of a small dam, shown shaded in Figure 4.

Using the model and given that

r x and y are in metres

o the vertical wall of the dam is 4.2 metres high

o there is a horizontal walkway of width MN alongthe top of the dam

(b) calculate the width of the walkway.
(s)

34
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Question 12 continued

#'-, i -{,"* 2-s";:t q-crs'b x 6c"--s"b-.*t

s * fqclL*;r-€d

a €, S S..'." ,I-b
4*. 2** S *"; z:*
_Lr-.. 2:* * t-Y::L-::r ?L- r3 5 2-t!. {3.--

5- :as Z
./-,

I7

.3 -qc1-41 ,F{'.ft'--j
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Question 12 continued

Ls;

----------""-rqt .:(- 1 =. 6___s:.a C; -o-rars.+.=ll _:: €:Z_€f:lt"
f"4l* '#! :5t. p- **x

n4N € j-'l-.-rf

(Total for Question 12 is 11 marks)

-7

1-l
i:
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13. The function g is defined by

3ln(x) - 7
g(x): l"uft x>0 x+k

wherefrisaconstant.

(a) Deduce the value of ft.

(b) Prove that

(1)

g'(x) > o

for all values of x in the domain of g.

(c) Find the range of values of a for which

(3)

e(a) > o
(2)

-1tu

_-"_-\,

s4, L3- ,'. = .,' crut, t_r {d:*r*
drc- cdq'

v<'

-r-/tnttsL

"A--$[
6[o* o. rr,r,..l*Jff ,.-S

r\^L

ilil llll
2

t

illilllll85ilil
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Question 13 continued

<-\ q( q.\, -> C ,'tt.lrc -.

:rdlx") 4t '2 E;

o-^c&

;*-b-*- 3l-'6"1-

:3 !* ,,q* : *f

4g4*q*g q-* P qr-r*" 7

S vciit 
'-e-r

39
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14. A circle C with radius r
o lies only in the lst quadrant

o touches the x-axis and touches the y-axis

The line / has equation 2x-t y: 12

(a) Show that the x coordinates of the points of intersection of / with C satisf'

5x2 + (2r- 48)x + (rz - 24r + 144) : 0

Given also that / is a tangent to C,

(b) find the two possible values of r, giving your answers as fully simplified surds.

Jx\
nnt.*st- t:'* c).-

tr*c{1;f; .Lo. g -s-- d*

gQ{*te.
r, r-J

:}'.,<.*

(3)

(:

2t; .xe t- \"2- Lrr

L

3{ * LP3* -rf* -"t-- I{--:q * LLi::c- **2ru8
* LL+-Pc. *-11r?-.= !2--"C

*=Zr;q -- - t?.-.ir(^

42
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Question 14 continued

't' 'l- = .\ -L- z

,l+.8;- *-_ 6.:-*_:. ._;p...11....L f:i ur_Y* 
= 

r:;

S"rc. 2-r * r\*-7-.t- ** +- { rFLr .*- (i

<*.JI F€c;u^.. nad

tl a-l
D f t=l <-

-, lr x S-=*

* 2^ 8R6, ::- (:r

I>{>ivq-

r* q +*3 J€ cq:----3:'3 \<-

43-
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15. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

A geometric series has common ratio r and first term a.

Given r+1 and a*0
(a) prove that

. _ a(l-r')
, 1_r

(4)

Given also that S,o is four times ,S,

(b) find the exact value ofr.
(4)

rl*1
f*

(> /* '+* (}. */- t* ra tr* --*3:.-**L

t' I +\
: G \ i*r ,

---- -*----:;:-:-:*::-:-::l--:::::--. --.. ;---
l_

. -* i

- /-, lo\
{\1,__:*f- -t _:

!{3 t g

e - {3 r'- =- LfG- * tt--ci- f*

' ,- . :5! "?

*.1-. _ ..........

-e;fi""- 
-r:I-- 

3--t G ---:r-. r- s-- i-

l-t*

Ir*:-t

46
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16. Use algebra to prove that the square of any natural number is either a multiple of 3 or
one more than a multiple of 3

(4\
f\r!
{ '.,1 Citt.-fg*\ A r** -.g+Lr&.fj Clfg

. -k * gtr:r:l: 3 h* *- -L.

{

Cl Yt t* r1"1.c*^di tl--ta-- t-i -
rr."r,r-^1*r'rnlq: "3{;3

(f,r.,t (E- f.}^6/t- -{J. 
-r". ( ^

- ,.o-uoi.tr-grls.- *'f* 3

r-L_J.?t,
...1T- ;-.:-7€* -\ C-Cl\J.q, s {L.:}c!*r'q rJ

Le1e*-".-\ C'ft

o tb"tq.r *I;\ o*'*ttt:L"o {* r.,4c-ri- -S clv*

sar:-e- ff# &33s1*s rR **:*\H#d* :$*

50
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