2

1 Find the quotient and remainder when 6x* + x> — x% + 5x — 6 is divided by 2x% — x + 1. [3]
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Iny
A
(5.24, 2.7)
(1.5, 1.2)
0 » X

The variables x and y satisfy the equation y* = Ae**, where A and k are constants. The graph of
Iny against x is a straight line passing through the points (1.5, 1.2) and (5.24, 2.7) as shown in the
diagram.

Find the values of A and k correct to 2 decimal places

1,\ ..;..m.._h,._%_lnA, ......................... e e REC )
.(1.-5,..1.:?,) ............................................... TR S /('—”-leﬁ .........
.................... | zirs)wlq/l*?‘““
S LG = 1Sk k] /\A. ........................... T e
(0T o T TR S e
.................. Z?‘/k(ﬁﬂk)#/]nl(t
oo % = 520k i—.....(n/&..@ ......................................................................
@‘S: ..... g?qu ..........................................................................................
............................. L R Y (e
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3  Find the exact value of
J4x%lnxdx [5]
1
2 2
................................ U zlqmd\ézf“;
il =
............................. %"L":@,;{i@
.................................................................... 5”
s zatle Sl Eatem ke
i
......... 5 S’I g
- Zxr — el
________ 2Pl 2 2 AT
i

........... —5/ "Zgzs
;_@_4_;[ .............. ___IEE_ .......................................................................................................
i o e
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4 A curve has equation y = cos xsin 2x.

Find the x-coordinate of the stationary point in the interval 0 < x < %n, giving your answer correct to

3 significant figures. ” v [6]
........................................... A= a0 B SR
................................. TN 6 )= L e = Y A e A AT

gj.@;‘ ............................................. (Mﬁ}n[)gl&m# ................................
............................. C commc. cenlate. = Sindeon e 2

......... R ”w—t)«s‘@(\lsmcz&b)=0
...... N T 0> = St 5= Py Voo SR © S

~ |- s
............... G ooy, = Lo, -0 f—ccﬁzﬁme
.................... LY LY. = L5 4 LS 2O
T A e R % TN o N

: 2.
................. e SR O NN & 5 -\t SO S
i : P 2z
......................... S O N —<cNS N NNOOROON I ~ > DI-T U 2 S © . SR 41 & PN e
18 3

................................................................................................................................................................
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5

(a) Express v2cosx — V5 sinx in the form R cos(x + a), where R > 0 and 0° < a < 90°. Give the
exact value of R and the value of & correct to 3 decimal places.

[3]
............. JZ c,qsab—-\)gsv =Rcc&x,cm5°<.—ﬁ6w:b@n0§

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

....................
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(b) Hence solve the equation v2 cos 20 — V55in26 = 1, for 0° < 8 < 180°. [4]
%nnpr%@ Az o= A8 8.2 \I—CQS(%’fs}éSﬁ)
................... 50(%&9@&12(9’@%@@? +S2- é?ssé) -

(Z@+S?@ﬁ%):*§ .............. LS < 101 Shm <i?F ‘
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y
M
> X
Ol 1
. X . X .
The diagram shows the curve y = o for x 2 0, and its maximum point M.
1+ 3x

(a) Find the x-coordinate of M, giving your answer correct to 3 decimal places. - [4]
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. X . . .
The diagram shows the curve y = T3 for x 2 0, and its maximum point M.
3x

(b) Using the substitution # = v¥312, find by integration the exact area of the shaded region bounded
by the curve, the x-axis and the line x = 1. {31
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The variables x and y satisfy the differential equation

ay__y-1
de  (x+ D(x+3)

It is given that y = 2 when x = 0.

Solve the differential equation, obtaining an expression for y in terms of x.

dx, .....................................

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

...... e
“ol X J Go+t) oo +3

.................................................................................................................. esedcesrarasessmsennna

¥

TN [ | O P 7 K PN O

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

..........................................................................................................................................
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8 (a) Solve the equation (1 + 2i)w +iw™ = 3 + 5i. Give your answer in the form x + iy, where x and y
are real. (4]

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

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

................................................... R N S
Sh into. (D). 5&/ ok

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

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

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

B T T Tl T o Ly e T D LR R R I

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

........................................................................................................................................................
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(b) (i) On a sketch of an Argand diagram, shade the region whose points represent complex
numbers z satisfying the inequalities |z — 2 — 21| € 1 and arg(z — 4i) > —én. [4]

(ii) Find the least value of Im z for points in this region, giving your answer in an exact form.

[2]

10 A 0. ... S8 A 200, Hote hipAR.....

N
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Lings invorsect, o epoions
A Myt ke epal,

A_Lsgr nas ore ’mgem‘ﬁ’ fo
Bt otter N‘@M\AS Hier
Qodevts ey by el

1
P i

: k :
The diagram shows the curves y = cosx and y = T where k& is a constant, for 0 € x < %n. The
x

curves touch at the point where x = p.

(a) Show that p satisfies the equation tanp = ﬁ : [5]
L 0
exqwﬂmswlc%%- ....... TPV . ......................................

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

........................................................................................................................................................
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(b) Use the iterative formulap, | = tan”l( ; ) to determine the value of p correct to 3 decimal

places. Give the result of each iteration to 5 decimal 'places. [3]

.................................... L. 2.0: 00000
.................................... S O A S s M E B e

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

................................... N O Y S e R
.............. D, =056+ 19

CR Por- P ook ol e 0. 005 0. B

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

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

(¢) Hence find the value of &k correct to 2 decimal placeks. (2]
Sl (A OB E T R ——

.......................................................................................................................................................
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10 With respect to the origin O, the points A and B have position vectors given by OA = 6i + 2j and
OB = 2i + 2j + 3k. The midpoint of OA is M. The point N lying on AB, between A and B, is such
that AN = 2NB.

(5]

(a) Find a vector equation for the line through M and N.
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The line through M and N intersects the line through O and B at the point P.

(b) Find the position vector of P, & M o line, [3]

oo om0 MBI(%)'«/A@ ...........................................................

A disectin wether 3

........ (3:)(2 2V L*(ﬂf*wtml*(*})ﬂ[fk)zcﬂs@’

e
................. 0T e eYate e eTte o eleTe o] ol el ele e =le = == = e ole) = oL = =1a e =le = =12 Slelel=(=Le) e = oTele e e Slelelo e o e ele cle ele e = ole]lcic oelele e s s ols sidie s ‘cle sle[eele e &
CE ™ el
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................... e A 00 T S 1 N L
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