2

1 Expand (3+x)(1— 2x)% in ascending powers of x, up to and including the term in x*, simplifying the
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2 Solve the equation In(x—5) = 7—Inx. Give your answer correct to 2 decimal places.

3
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/(1'31’ 1.50)

{0.336,1.00)

.

o TInx

The variables x and y satisfy the equation a* = bx, where 4 and b are constants. The graph of y
against Inx is a straight line passing through the points (0.336, 1.00) and (1.31, 1.50), as shown in the
diagram. :

Find the values of @ and b. Give each value correct to the nearest integer. (4]

Q"l’))('a
—p
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4  The complex number u is given by u = —1—iv3.

(a) Express u in the form r(cos0+isin8), where r > 0 and —7t < 8 < 7. Give the exact values of 7

{23
el B
................................................................................................................. i
ey = R
LRV 1 3
] L2 ( 2 ) |
...................................... = 2eem(E) ki ()
The complex number v is given by v=15 (cos%n-i-isin%n).
(b) Express the complex number -3 in the form re'® where r > 0 and ~7 < 8 < 7. 2]
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sinx

— for 0 < x < 2m.
cos“x

5 The equation of a curveis y =

F md - and hence find the x-coordinatcs of the stationary points of the curve. 7
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6 (a) By sketching a suitable pair of graphs, show that the equation cosec %x = ¢ —3 has exactly one

w, root, denoted by «, in the interval 0 < x < 7. [2]
, Lo o Z! —
wossx K ! / S /
4‘ T A [ 4\ \\ / /
] e { | \__\ / ‘P°‘“} 4 n%d-'a\,
| Toooa | A
(&~ o ow rech.

N

boge — = — — s
o _______i I i - f .'7.3.
S s a

Giveo.. Hegson.. 6. A U«ovge/bakym Ozl ool
JLZ,(O"P\‘H@ #Mm;g@aM%bW'lwd@
O < YT SRR T - WO - - P

............................................................................................................................................................
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9
(¢) Show that if a sequence of values in the interval 0 < x < 7 given by the iterative formula

= 1
x,,, = In(cosec3x, +3)

converges, then it converges to «.

.................. 2. 0. (Cee X 3

............................................................................................................................................................

......... s
‘6 ....... - \3 ..... :%ec"/z,"x’QEB ........................................................................

A
——t

............................................................................................................................................................

............................................................................................................................................................

(d) Use this iterative formula with an initial value of 1.4 to determine o correct to 2 decimal places.
Give the result of each iteration to 4 decimal places. {3]
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............................................................................................................................................................

(e) State the minimum number of calculated iterations needed with this initial value to determine o
correct to 2 decimal places.

1]
Th\,s;sadwrtmhleumllﬂhqw o, cgecube. onsnes itk

e . At ot Hinen.. 6.5ty uch s, claton't. bwgw
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7 {(a) Onasingle Argand diagram sketch the loci given by the equations |z—3+2i|=2 and

|w—3+2i|=|w+3—4i| where z and w are complex numbers. [4]
2k Cropendoer bk o (3,-1) ol (-3,4)
X & A
N Y n [w-32] = IW"s"fy;] Opteo: Fid goparion 4
/ Perpendiohr bk 4 Wekp
T Pt ixe

|w-242i] = [w3-Gil

/\é \L{-_?S-'sﬂ,i\ = [.x,+i}+3'u.'\

) "N & x| 6 ____8-»\(}'3)*‘;(';1’7)\ = ]éc%)+ i(b-l\)‘
' (-3} ;fy?—\‘ 2 Goed) + by’

o \ X | bt 1ibarl 300 ebu® -G rlb
| | 3. *—-l-?.- 3+?.‘] T "'LI«'HLZ&- =0 %X
b | M ® ~XL + }'\ | =0
W =t

(b) Hence find the least value of | z—w| for points on these loci. Give your answer in an exact form.

2]
leogr voder. s, Skoliest. stovee, doas..9 qundvogrom
....... Az it behaten. (2, l) ool [3,72)... cxbivech. mmelis
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8  Use the substitution # = 1 —sinx to find the exact value of

3 )
2™ gin2x
x V1-—sinx

Give your answer in the form a+ b+v/2 where a and b are rational numbers to be determined. 7
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9  The equations of two straight lines /, and /, are

l: r=i-2j+3k+AQi—j+ak) and [;: r=—i—j—k+uGi-2j-2k),

where a is a constant.
The lines /; and /, are perpendicular.
{a) Show that a = 4.

| ! 14
‘ 3 Q

......................................................................................................

(b) Find the position vector of the point of intersection. [4]
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The point 4 has position vector —5i+j—9k.

(¢) Show that 4 lieson /..
us‘l [ + ZX
......................... ('. ......:....... ..._Hz...;.... L Y
........................... Qe N B B e

........................................................................................................................

........................................................................................................................................................

............................................................................................................................................................

............................................................................................................................................................

The point B is the image of 4 after a reflection in the line /,. ot é M
(d) Find the position vector of B. J
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11 In afield there are 300 plants of a certain species, all of which can be infected by a particular disease. At
time ¢ after the first plant is infected there are x infected plants. The rate of change of x i i

to the product of the number of plants infected and the number of plants that are not yet infected. The
variables x and ¢ are treated as continuous, and it is given that % =02and x=lwhent=0. X

(a) Show that x and ¢ satisfy the differential equation

1495 & = x (300—). 2]

...........................................................................................................................................................

.........................................................................................................................................................

...............................................................................................................................................

-------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

(b) Using partial fractions, solve the differential equation and obtain an expression for ¢ in terms of a
single logarithm involving x. [9]
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