I (i) Differentiate x*Inx with respect to x. (2]

=% Ing

= 2*(%) + hx (2%)

4 = 2(1# ah%)

() Hencefind [xInxdr. (3]
iaxiny dx

:;glfi\ff QXY - X dX

*ilrhx -]t

=ixInx -3X" +C
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(i) Prove that ] Sin 6 |
—cosB  sing - O

| - 05O sin@

= §in*@-1 * s B
(1-c0s@ )(sinB)

= /Qlws"ﬁ)'rw.sey

) (1- 05 8)(s5inB)
= €050 (1=-Co667
W(Sin o)

cos O
Sin @
cot O
RHS

li

i



i) Hence solve th - sm@ 1 _ ° P
(i) ve the equation 12050 — —— =3tan@ for 0° <O < 180°. (3]

-~ wtf@ = 31tan 6
= 3ton @

ey
3tan* 6 = |
tan*6 =é-'
fan @ = t.5
Basic Ang(c for @ = 30°
since 0% hieo i the 15t or A %,uaabmt}

6 =30° or 150°




3 (i) Showthat x—1 jisafactorof x'+x*=x-~1. [1]
Let f(x) = °+x*-x - |
£(1)= 1+ 1-1-1=0
2 (x=1) is a fakor oﬁ, a1 A |

(ii) Express .t’+.t;l—x--l— as the sum of three partial fractions. (7]
5 +dx 1
Brxi-x-1=(x-)*+ax+ 1 -1 )3+ 2> -1
= (X-1)(x+ 1)* -(x® - x%)
2 _ -
Ctar—x-1  G-D | @rD | Gan? (2x°-2%)
x — |1
4= A(x+1)*+B8Cx-1)(x+1) + C(x-1) - (x = 1)
Sub x=1: 4 =44 0
A=1y
Sub x=-1: 4= -2C
C=-
Sub x=0: 4= 11t8(1)-2C1)
= 20ES
-

4 s B 1 2
Heace, +x*-2-1 T x-1 X+ (x+1)2
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(a) Solve the equation log,x +log, x =—2.5,

5'09:% - -'O
'Ogax = -2
X = 1
"

(b) Itisgiventhat lgz=Ilgy = lg(z+vy).

(i) Express z in terms of y.
9y =19 (2+y)
R _:Z.j— . Z+H

(ii) State the range of values of = and explain clearly why 0 < y < |,

For g Z to exist, 220.

Hencﬁ ) ?% 20

Since H‘- 20 , -y 7 O
ire y< 1

also, for Ilg Y to exist , ¥y 20

Combining (1) & (): _0< Yy < 1

1]

3]

2]
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5  f(x)is such that f"(x) = 3cos3x—4sin2x. Given that f(0) = 0 and f(%)

5 | - v3
&~ show that t( )— l+-——
l‘?l

f"(x) = 3¢eos 3% - 48in 2%
~ f'(x) = [3cos 3% -4sin2x dx

= 38in3% 4 cos 2X
e waid
= 8in 3 X+ AwsLxX + C

£ = [sin3x + 2Ws X + C dx
= S3X 4 2SINAX 4 oy 4+ D

3
= deos3x + sin2x tCx t D
Given £(0) =0
thea 3050t D =0
D=3y
Givea £(3)= ¢
+/LUO, | H - I 4 :-5-
oSy +sinnm+ 2€ +3 =
¥C = 4
‘ —
._C-.Tr
Hence, $(X) = Feos3x + sin2x ++x +%
> f(§)=

‘F'I-i-r-l

R
T

t 3 3 3
t B (hown)

—
e

=t
3
glco3?f+s:n2ﬁ+ (-}).;.
%
3
I




6 Atangent to a circle at th
normal to the circle. e point (5, 5) passes through the origin. The line with equation 3y = x+2 152

(i) Showing all your working, find the equation of the circle. (7]

ﬁradw'd? AC--—1 @,b) Jzo on y=3X +3
a,-5 = - | s b= ‘3"1 g ";—
b-5 = 5-4 3b =at < (2
b= 10 -a —(1) )
Sub (1) info (2) : ¥
3(10-a) =a t raciug %
S i w3l = (3-5) + (#-5)*
44:%3 = ’\/‘7’*4 =°?'J- W\Aﬁ)
4 = .
ey : Ezru,aﬁon af, vrde
C.,..m a wrde = (%, 3 DT Ly )+ (y-3)" =8
(i) Find the coordinates of the point on the circle which is nearest to the x-axis. (2]
> X
¥ - worduwode = F

Y - wordwale = 3 - W
= (3, 3-23)




7 (i) Sketchthe graphof y=|x? —x- 6|. showing the coordinates of the points where the curve meets the
axes. (5]

y=|t2)(x -3

y='10'3%‘




x* —x—6| at the point

A line, with an equation of the form y = k—3x, isa tangent to the curve y =

where x = 2.
(ii) Show that &= 10, (2]
When =2, 5=lf-£"ﬁl
= 4
Sub (2,4) info y=K-3% ,

4=K-b
=i =10

(iii) Hence add a sketch of the graph of y = |k~ 3x| to your diagram in part(i). (2]



The speed, vm/s, of a vehicle, rs after passing a fixed point 0, is given, forr2 0, by V= Ae* -3, Where
A and k are constants. The table below shows corresponding values of r and v.

o I — — = }

{ 2 4 6 8

‘ - +_ i i—— -

v 635 138 2.67 1.41

-

() Draw the graph of In(v+3) plotted against 7 using a scale of 1 cm for | unit on the r-axis and o
scale of Scm for 1 unit on the In(v + 3)-axis. (3]
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(n) Usewe grapn 1o estimate the value of cach of the constants 4 and k. 1]

t
v=Aek -3
vt3 = Ae¥
h(vt3)= |nA8% g
nA t lne"
=nAtE
=‘K'-'t +‘nA
From the 3mph.: '"ﬂzé'f,fz
=12-429
=12-4
L _ 34-16,
K™ 0:3%
k=3
= =3I
Sl §
= -135

(iii) State the speed of the vehicleat 0. o [1]
when t =0s, v=12-47% -3
=94 m/s

(iv) Explain how the graph could be used to find the value of 7 when the speed of the vehicle is Sm/s.  [1]
When v=In(5+3) =Ih 8 , we obtan t =335 from

the graph.
(v) Using your values of 4 and &, calculate the value of 7 when the vehicle comes to rest. [1]
let v=0 : '946'”5 - 3 O

6-145 =
ta = 1” (j_l)

-t =11.0s




() X

The diagram shows part of the curve y = ﬁ intersecting the y-axis at 4(0, 4). The tangent to the curve

at the point P(2, 1) intersects the y-axis at B. Find the exact area of the shaded region. [11]
y= 80 +2)”"
_ -2
%x = -8(3x+2)"*(3)
= -4
(3x+2)2
when x =2, = -é_i‘ = ‘%
E?Aation of fa.namt BP:
y-1="3(x-2)
y-1=gx+ 2
Yy="sXx T ¥
4
Exacd areq = 8 - (-3
X 3% +2 ( -33: Y %) dX

:‘f'g'OInGI'I'Z) t %(’-‘;)" %x]i
B8+t 2(4-22]-[En2]
=5kt t 3 -3

=(%|n4' “2’) sq: ik .




10 The roots of the quadratic equation x° =3x—4 are @ and S

(i) Showthat a'=S5a-12.
X~3gt4 =0

Sub a into the above eaﬂ-uatw’l"
(=3dt4 =0

at=3a -4 (1)
Mult iply both sides by o :

= 5o =12 (shown).

(ii)) Write down a similar expression for °.

pa=5p-12

(iii) Hence, or otherwise, find the value of @ + .

> +p> = (5ot-12) +(5p -12)

- 5q +5p -4 =5(atp) -24 =15-24

Sum of roots: o tp =3
Pdt- of roots: ap = 4

= -9

3]

[1]

3]



(iv) Find a quadratic equation whose roots are a” and P_:

p a
Sum of roots: & + B = ad+p®

B ap
Pdt- of roots : %i ( 061) = OCP = 4 /

Quwa dralic E%uaﬁon: x*~ ('%)x + 4 =0
42> +9x +16 =0

v

4

/

(4]
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The diagram shows a metal plate in the shape of a trapezium in which angles NKL and KLM are right
angles. The lengths of LM and MN are Scm and 12 em respectively. The acute angle KNM is 0 radians.

(i) Show that lh; [FLJrinwter. Pem,is givenby P =22+ 12¢cos@+ 125inf. 2]
ws 8 = T7 sin@ = %
XN= 1203 O = XM =12 8in @

KN = 5+12ws O

= P= KN+ KL +5 +12
5+ 13¢0S@ + I28in@ + IF

= 22+ 120088 +12sin8 (shown).

I

(1)) Find the value of R when  12cos@+ 12sin@  is expressed as Rcos(6—a), where R and « are

constants, and hence state the maximum perimeter of the plate. [3]

Let 13wsB +128in@ = Reos(6 — )
= RewsBwsa + RsSInBSIng

COmpamha Co%i;&djaj )
sos 0
Rsina =

12 (1)
12 (2)

Id¢os @ +128in@ = 124] cos(6- 3’)
Max: Perimelir = 62.:?, t IJ‘JZ) cm




(iii) Show that the area of the plate, Acm?, is given by A = 60sin 0+ 36sin 20, (2]

A-'-'-GQSMB)(S) t 7(12c0s0)C128in 6)
60sin@ + 12sin® wsO
60sin@ + 36(asinB@cos @)

60 sin@ + 368in260 (shown).

| I I

(iv) The maximum area of the plate is obtained when the value of 6, which can vary, gives a stationary
value of A. Find this value of 6. (5]

ag = 60 ws@ + 36cos 26 (2)

= 60050 + Fd cos L6

let 44 =
60c0s@ + #2 cos 6 = 0O
60 ws® + 72 (2ws*e ~1)=0
144 c0s°6@ + 60cos0 -32 =0
1208’0 + 5cs6 - € =20

(0s6 =-0.99549 or cs6
(Rej- as B is acite) 6

0.52883
1.01 radians







