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1 (a) Find the coefficient of ¥? in the expansion of .{';T}g
2k
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curve has equation 3xIny = x* —4y® for x > 0.

Find the gradient of the curve at the point where y = 1. (4]
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The variables x and y satisfy the equation yx“ = k, where ¢ and % are constants.

(a) Show that the graph of Iny against Inx is a straight line. [2]

(b) When x =5, y=0.72 and when x = 2.3, y = 5.

Find the values of a and k. Give your answers correct to 2 significant figures. [3]
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4 (a) Solve the inequality |x+4|>[3x—1]|. (3]
. ; g 5 0.05 1+0.05

(b) Hence, find the largest integer »n for which |377" + 4‘ > |3 "—1]. [2]
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5  Acurve has equation y = % for 0 <x < 7.

dy e
d}x as a simplified fraction in terms of cosx. [4]

(a) Express

(b) Hence, find an equation of the normal to the curve at the point where x = %T[, Give your answer
in an exact form. 2]
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A curve is such that the gradient of the curve at any pomt 15 propomonal to the y-coordinate at that
point. The curve passes through the points (2, %) and (5,

Form and solve a differential equation to find y in terms of x. [7]
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i 2+ai :
7  Itis given that = A{1 —5i), where a and A are real constants.
(a) Show that @* —5a+6 = 0. [4]
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(b) Hence, find the possible values of a and the corresponding values of A. [3]
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8 (a) By sketching a suitable pair of graphs, show that the equation sec (i,x) = 3¢ has exactly one

root in the interval 0 < x < 1.

(b) The root is denoted by . Show that | < a < 1.1.
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(¢) Show that, if a sequence of positive values given by the formula

- —inf3eosfls )
= R ln(a 005(31”))

s

converges, then it converges to a. (2]

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

(d) Use this iterative formula, with initial value x, = 1, to calculate o correct to 3 decimal places.

- - - - ]
Give the result of each iteration to 5 decimal places. [3]
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9 (a) Express S5cos@—3sinf inthe form Rcos(0+ ), where R > 0 and 0 < <3 77 State the exact
value of R, and give the value of & in the form tan ' { p), where p is a rational number, [3]
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(b) Hence, show that, when o has the value found in 9(a),

-
68 R— 51.
o (5cos0—3smB)”

............................................................................................................................................................
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10 (a) Use the substitution x = 2 sin# to show that

14

.'I 3 lb )
Ld\' = | 24sinudu,

Jo Va7 et

where @ and b are exact values to be found.
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‘1 .
: 3x”
(b) Hence, find the exact value of | ———==dx (4]
Jo 4 —X
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11 Relative to a fixed point, O, the points 4, B, C and D have position vectors

16

3 = 3|

2
04=[3], ©B=|1| oC=| ol and OD=| 4|
51 1

4.!' V" l !

\

(a) Show that ABCD is a trapezium, and net a parallelogram.

.......................................................................................................................................
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(¢) Find the exact area of ABCD. Give your answer in simplified form. [3]
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Additional page

If vou use the following page to complete the answer to any question, the question number must be

clearly shown.
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