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1 Use the trapezium rule with three intervals to estimate the value of

Jﬂ\!(] ~ tanx)dx,
0

giving your answer correct to 3 decimal places. [3]

b..fjdi‘ﬁlh[ﬂ—#'i ~+ 4...+ +
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2 Expand ¥/(1 — 4x) in ascending powers of x, up to and including the term in x°, simplifying the
coefficients. L [4]
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3 (i) Using the expansions of cos(3x + x) and cos(3x — x), show that

5(cos 4x + cos 2x) = cos 3xcos x. [3]

603(_72‘_1;1—1) = 03 A CLOSH— LINDAS A
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(ii) Hence show that Jﬁ] cos 3xcosxdyx = 2\13‘ [3]
o

2 ° . .
I T toshy + cos2 — L[Sm(/i 4—511421_J_ ______

% 7
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4  The variables x and y satisfy the equation y" = Ax?, where n and A are constants. It is given that
y =258 when x = 1.20, and y = 9.49 when x = 2.51.

(i) Explain why the graph of Iny against Inx is a straight line. [2]

j“‘Af’%“£W3=Q‘AA%3——>%QWJ—MA+3@“
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The parametric equations of a curve are
X =2t+sin2t,

1 1
for — <1<,

dy
i) Show that =2tant.
(i) Show ]

y=1-2cos?2t,
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(ii) Hence find the x-coordinate of the point on the curve at which the gradient of the normal is 2.
Give your answer correct to 3 significant figures. [2]

....@V“di@"‘k 0( normal = "/ vadeeml of curve
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6  The variables x and 6 satisfy the differential equation
xcos:’ﬁ:; =2tan 6 + 1,

for0< 0 < é}r and x > 0. Itis given that x = 1 when 8 = ‘ll;rr.

. d 5 2tan 0
(i) Show that de{tan 0) = 020" 1]

ond Lan’ @ = AtanQx.sec @
o O

(ii) Solve the differential equation and calculate the value of x when 6 = _,::rr, giving your answer
correct to 3 significant figures.

[7]
............................. jxdxf 2ban0+1 46

T ————

.....................................................................................................................................................
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7 (i) By sketching suitable graphs, show that the equation e =6+e " has exactly one real root. [2]
o -1
(Q - e U =b+ e
N
N
) [P Y T S B
(ii) Verify by calculation that this root lies between 0.5 and 1. [2]
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(iii) Show that if a sequence of values given by the iterative formula

X, = ;In(l + 6¢™)

converges, then it converges to the root of the equation in part (i). [2]

(iv) Use this iterative formula to calculate the root correct to 3 decimal places. Give the result of each
iteration to 5 decimal places. [3]

2 = bn(6e™+1) o = 1021177

41";,.:.&(.62,1!*').;)%.1i.oq.gvog ...............................................................
X E) / pA

% =baf6ee1)— % =0.93C956
I B e e ARLRTTTTTTITIILON 6 ...............................................................................................
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5x% +x+27 //?Hsﬂwmcaakﬂ

8 Letf(x)= S
(2x+ /(2 +9)8
~ _ ’

(i) Express f(x) in partial fractions. [5]
................ A PatC = SoxA27
2
24+ | A +9

A(}”—# ﬂ) + @XHL) (Zu l> = S’y A+27

c/e’m/’)wya cot A euls
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4
(ii) Hence find J f(x)dx, giving your answer in the form In ¢, where ¢ is an integer. [5]
0
b PN 7T~
Aj// 3 \\"l’/ x i dx,
....................................... {. rrrrrrT bea g S
p IN2a+l 2+
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9  The complex number 1 + 2i is denoted by u.

(i) Itis given that i is a root of the equation 2x" — x* + 4x + k = 0, where k is a constant.

(a) Showing all working and without using a calculator, find the value of k. [3]

421) +4(1+21 )+ k=0

...................... )= (415 R4tk 2D
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=2 C T 20> >yt S

(ii) On an Argand diagram sketch the locus of points representing complex numbers z satisfying the
equation |z — u| = 1. Determine the least value of arg z for points on this locus. Give your answer
\L in radians correct to 2 decimal places. [4]

(oo Loast value of arg 2 o
g value of

zfQJrZ) = |
eircle oo
centre ('/2’).4
yacius L wA

2
72

26-%5 ;5.5%0
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10 The line [ has equation r = 4i + 3j — k + u(i + 2j — 2k). The plane p has equation 2x — 3y — z = 4.

(i) Find the position vector of the point of intersection of [ and p.

c%m@fef(q _____ ) u(’
S |t 2

(ii) Find the acute angle between [ and p. [3]
Norw\aﬂelﬁ ..... P\OV\QP—%GZB) ..............................................................
-

Direckion vector of MQQH(;) .............................................
o BN kN
) > < Z > = J7+(,3)+(,|)\/, +2+(~7/) o O

............... -'I v Do D s
__________________________________________________________ O Z D2
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(iii) A second plane ¢ is parallel to [, perpendicular to p and contains the point with position vector
4j — k. Find the equation of ¢, giving your answer in the form ax + by + ¢z = d. [5]

..... i fameywnéaw(f,)év@’)L/'SP@Arwdﬂwf% b,
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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