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1. Simplify

4x2 —25 2x?—x—10

- . 6
x2+x x243x+2 ©)
. dx dy .
2. (a) Given x = tany, find T and hence find I in terms of x. )
y
2y dy
(b) Show that (1 +x°)—= +2x— =0. A3
dx? dx

3. The n'" term of an arithmetic progression is In(pg”~') where p and ¢ are positive integers.
(a) What is the first term of the sequence? (@)
(b) Show that the common difference is Ingqg. 2)

(c) Find, in terms of In p, Ing and n, the sum of the first n terms of the series formed
by the terms of the sequence. A3

4. The root of the equation f(x) = 0, where
f(x) =2x+In3x -5

is to be estimated by using an iterative formula.
(a) Show that the root «, such that f(«) = 0, lies in the interval [1, 2]. 2)

(b) Show that f(x) = 0 can be rewritten as
1
X = 5(5 — In 3x). 2)
(¢) Use the iteration
Xptl = %(5 —1In3x,) with xg=1.5,
to obtain the values of x, x2, x3 and x4. 2)

(d) Give the value of o correct to 3 decimal places. 1)
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5. (a) Given that
cos(2x — 60) = 2 sin(2x + 30),

prove that tan2x = —%. Q)
(b) Using the result from part (a), find two values of x, 0 < x < 180°, which satisfy
the equation
2 sin(2x 4 30) — cos(2x — 60) = 0. A3
6. (a) On the same axes sketch the graphs of Cy, y = e%x, and Cp, y = e 2,
The graphs intersect at the point A. 4)
(b) State the coordinates of A. 1)
(c) Prove that the tangent at point A to the curve C; is the normal to the curve C,
at the same point. )
7. Differentiate with respect to x,
(@ Gx+1)7, 3)
(b) In /(4x + 1), 3)
(c) cosTx. 3)
8. The function f is defined by
frx—2x—1]—4, xeR.
(a) Sketch the graph of y = f(x). 2)
(b) Solve the equation f(x) = 3. 3
The function g is defined by
g:xn—>x2—8x—|—17, x > 0.
(c) Find the range of g. A3
(d) Find gf(3). 2)
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9. (a) (1) Express

9cos6 —40sin6 in the form

Rcos(0 +a) where R >0 and O<a<%. 4

(i1) Hence solve the equation
9cosfH —40sinf = 6,

for 0 <6 < %, giving your answer to 2 decimal places. A3

(b) Solve the equation

134+ 10cotf = 3tané,

for 0 <6 < %, giving your answer to 2 decimal places. Q)

END TOTAL 75 MARKS
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