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Answer all the questions.

1 In this question you must show detailed reasoning.
1 1 1

a) By using partial fractions show that > .
(2) By usingp 2 a2 2 ni2

1

b) Hence determine the value of > .
(b) ,~§1r2+3r+2

o) . = _.__A + —_—6
(r+2)(rir) r+2 r+ |
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2 (a) Anplane IT has the equation r.

-2

Nt

Find the shortest distance between I7 and C.

(b) Lines /, and /, have the following equations.

4 —2
[:r=|3[+A] 4
| -2
5 1
Lir=|21+ul-2
4 1

Find, in exact form, the distance between /, and /,.

a) Using equaton
‘ N, & + n16+ﬂ37"‘d I

2
/n, T 4 N2 4 N3

- s s Lol

/22 + G+ (-

__ =coSE

a0t + 32 <2

6] = 15. C is the point (4, =5, 1).

3]
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cos® = —
e

As a|=\r|8m0' = \r\xll—cos’&

.-.mx(@

5

3 In this question you must show detailed reasoning.

Show that f(x— ) 73de = 1.

. t -3
é:‘:‘oo js (Jc—l) dx

- linma L ¢
t»00 | -2(x-1)
5
L )‘i"—)
- h _ N ° -1
- e:‘ao ( 2(e-1) + 2(
4
= :‘;g"ao (-Z(b"} -+ l\
As E->00, -2 —5 O

T

> [W(I"'i% ax = | (aS ,.Co'/wer)
S
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4  A2-D transformation T is a shear which leaves the y-axis invariant and which transforms the object
point (2, 1) to the image point (2, 9). A is the matrix which represents the transformation T.

(a) Find A. 3]

(b) By considering the determinant of A, explain why the area of a shape is invariant under T. [2]

a- (12)
A= (:c?)(ﬂ - (zuzﬂ) - ( %)

>4
W=
A=(47)

lo\ det A = (lx|)+(4XO)=|

The determinant 1s the area Scale ]Qacfor §o a
dttermmant Of 1 leavery the area unchamaed-
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5 A part]icle of mass 2kg moves along the x-axis. At time ¢ seconds the velocity of the particle is
vms .

The particle is subject to two forces.
* One acts in the positive x-direction with magnitude %t N.
* One acts in the negative x-direction with magnitude vN.

(a) Show that the motion of the particle can be modelled by the differential equation

dv 1 1
E+EV—41‘. Ill

The particle is at rest when £ = 0.

(b) Find v in terms of z. [5]
(¢) Find the velocity of the particle when 7 = 2. [1]
When ¢ = 2 the force acting in the positive x-direction is replaced by a constant force of magnitude
%N in the same direction.

(d) Refine the differential equation given in part (a) to model the motion for ¢ = 2. 1]

(e) Use the refined model from part (d) to find an exact expression for v in terms of ¢ for ¢ = 2.

dv Gl

> %'_é{ .}ZLV :-q"_’é {'asmq,uwed)
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c) when t=2
-4(2>
V= al-" (2‘)" | + €

— 1
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(so vcloct'tﬂf e’ MS-')
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dv , L. L
dt 2 4

e\ _g_é- (\/ejfb) S —L-'{—- =t

g St
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6 A is a fixed point on a smooth horizontal surface. A particle P is initially held at 4 and released
from rest.

It subsequently performs simple harmonic motion in a straight line on the surface. After its release
it is next at rest after 0.2 seconds at point B whose displacement is 0.2m from 4. The point M is
halfway between 4 and B.

The displacement of P from M at time ¢ seconds after release is denoted by xm.

(a) On the axes provided in the Printed Answer Booklet, sketch a graph of x against ¢ for

0<tr<04. [4]
(b) Find the displacement of P from M at 0.75 seconds after release. [2]
o- 1

o)

- —0.0707% (3sf)
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7  Inan Argand diagram the points representing the numbers 2 + 3i and 1 — 1 are two adjacent vertices
of a square, S.

(a) Find the area of S. [3]

(b) Find all the possible pairs of numbers represented by the other two vertices of S. [4]

a) (2430)-(1-i)= = (144
|1+ 4] = [iZeq?

- (17
mxﬁ;:l:}z' (7

b) *i x+(1+a)

2 +3( ti(l-{-[_“;) and (,_,;):ti(l-rtn)
So vertices are at -3 and -244,
or at 5-20 and O+2¢
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8 In this question you must show detailed reasoning.

-0

(a) By writing sin@ in terms of ¢' and ¢ show that
sin®8 = 5 (10— 15 c0s 20+ 6 cos 40 — cos 66). [5]
(b) Hence show that sing7 =%6\/ 20—14v2. [3]
1 ) o
a) Sin@G-¢ -¢€
i 6
. b 7
b i & | 6[9_8"'&
sin’O c = oY
2
o _-ie\° o & e
Ww_ e ot 8’ 21 -2\ - - bt
© )=e ‘“G + 156" —20415€¢ (e +€

- _ . .
= Ch-r e 66 6(34‘04- e-‘u&) + 's(eu8‘+ - zw) -20
= 2co080O - |2cos4 & + B30 c0s26 -20

-~ snbe = - —‘-— (2c0568 —12cosy4 & + 30C0526 —20)

= _1L (|0_|55032_9+Gcos49 COS"Q)

22
b wnen 6= .

= OSb&= ‘E—-
cos2e = cos B2, casHO=0 . C z

s - 45 (10~ 5= 1572 + (60) - (/))
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S\V\—-TSL = GJ‘@!ZF(ZO"‘S‘Z*'E)

—

5'"%1; - ‘%:'620 ~- 12 (as req,\i\rcd)

9 In this question you must show detailed reasoning.

Leos
The diagram below shows the curve » = V'sin6e3°**° for 0 < 6 < 7.

o > 0=0

(a) Find the exact area enclosed by the curve.

(b) Show that the greatest value of » on the curve is 4/ Qeé.

2
} 2
A L [(swe &) dE
L 3
A<+ I snee” " do

9 w
%/Cose'

2
=1 | -3
2 2 €

2
= g %‘ -z

4]
[7]
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-4 ) SO -—’é‘ ,_!S,coSﬂ
b) %:EL CQSG(Sln&) ‘e’ - +(Sm6) (—é‘sm&)e
’Jz' oS
dr . L-(sn6) "e T (3o - 251°0)
wnen % =0
-5 1-cosC - G
0= ‘Gl,‘(sln&) e”’ (BC’OSQ 25m"0)
= 3cos® -2sm*C -0
2c0s0- 2 ("Cosze) -°
2cos?@ ¥ 3c0s6-27©
(2c080- 1 )(cosO+ 2)=0
coSO-= -—é’c -2
coS® # -2 L
B L Bt
-‘-?SmGL'%' $r-,{-6 = --2-:‘6
(asneqw“'”')

10 (a) Use differentiation to find the first two non-zero terms of the Maclaurin expansion of

ln(% + cosx). [4]

(b) By considering the root of the equation ln(% + cosx) = 0 deduce that 7 =~ 34/ 3 ln(%). [3]

a) §(0) - In(% +cos0) - in(£)

(
- —SInX = 0) =0
5\% (m (z+ cos) -‘.—;:cosx ~ F()
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0 In(d+cosx)  _ 0 (4 4 cosx)+ smx (-snx)

f

dx? (% s c,osx—)z

= £"(0)= - 2

2
In(éq cosx ) = In{‘g’) '_33.‘, ¥

b) |Vl('5’f+ (osx) =0

e I
whtin 1"’37,"

In —~ ~ O
=/ T3
3 _ ___’I_Z- ~ O
,“_2— 277
3
T~ (2702
(asreq,uurco')
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