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1. (a) Express

1 2x — 1)
x+4 3x?2+14x+38

as a single fraction in its simplest form. ()

(b) Find the value of x for which
1 2(x — 1) 1

- — = 3)
x+4 3x+14x+8 x-5
2. Solve each equation giving your answers in exact form.
(@) In4x +1) =2 3
(b) 3e* +2e7* =1. C))
3. The functions f and g are defined
f: x > (x +4)?, xeR
g x = (8 —x), x>0
(a) Find the range of each function. )
(b) Prove algebraically that there are no values of x which satisfy
f(x) = g(x). )
L) 4
4. f(x):ix — In(x — 3)7, xeR, x > 3.
(a) Find an expression for f'(x). 3

(b) Find the range of values for x for which the function f(x) is a decreasing function. (5)

5. (a) Using the formulae for sin(A & B) and cos(A *+ B),

cos(A — B) —cos(A+ B)
sin(A + B) —sin(A — B)

show that tan A 6)

(b) Using the result of (a) and the exact values of sin 60° and cos 60°,

find an exact value for tan75° in its simplest form. )
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and y = e*.

1
x—3 C))

(b) Explain how your graphs show that there is only one solution to the equation

6. (a) On the same axes sketch the graphs of y =

e*(x—3)=1. 2)
(c) Using the iteration x,4; = e + 3, with xg = 3, find the value of x to 3 d.p. 2
7. Differentiate with respect to x,
(a) x?e* 3)
(b) sec? x 3)
5x
(0) — 3)
sin x
(d) Given that
x = (Iny)cosy,
d
find & in terms of y. )
dx
8. (a) Show that y = 6sin2x + 4 cos 2x satisfies the equation
d2y
— +4y=0.
PR @
(b) The expression
6sin2x + 4 cos 2x
can be written as R sin(2x + «), where R and o are positive constants,
0 < o < 7/2. Find the values of R and «, correct to 3 decimal places. @)
(c) What is the smallest positive value of x where y has a point of inflection? S
END TOTAL 75 MARKS
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