@  Simplify fully

2x% +9x -5
X% +2x-15
©))
Given that
IN(2x% + 9x —5) = 1 + In(x* + 2x - 15), X #-5,
(b)  find x in terms of e.
(4)

(Total 7 marks)

Express

Xx+1 B 1
3x2 -3 3x+1

as a single fraction in its simplest form.
(Total 4 marks)

The function f is defined by

2 X—8
f(x)=1— X e Rox#-4x#2
==y T K€ A
() Show that f(x)=>—
X—2

®)



The function g is defined by

g0 =="2, x e R,x#1n2
e* -2
(b) Differentiate g(x) to show that g‘(x):(xe—z)z,
e —_
©))
(c)  Find the exact values of x for which g'(x) = 1
(4)

(Total 12 marks)

2X+2 Xx+1
f(x)= -
9 x?-2x-3 x-3

(@) Express f (x) as a single fraction in its simplest form.

(4)
(b)  Hence show that f'(x)= 2 5
(x-3)
@)
(Total 7 marks)
Given that
4 2
2X 32x +x+1 _ (ax? +bx+c) + d>2<+e ,
(x* =1 (x° =1

find the values of the constants a, b, ¢, d and e.

(Total 4 marks)



f(x)— 2X+3 9+2X

= - , X>=
X+2  2x°+3x-2

4x—-6

a) Showthat f(x)= .

) (X)==—

(b)  Hence, or otherwise, find f'(x) in its simplest form.

f(x)=1—i+ 3 S X#E—2.
X+2 (x+2)

X% +x+1

(@ Showthat f(x)= ———— x=-2.
(x+2)

(b)  Show that X2+ x +1 > 0 for all values of x.

(c)  Show that f (x) > 0 for all values of x, x #-2.

f(x) = x* - 4x - 8.

(@)  Show that there is a root of f (x) = 0 in the interval [-2, -1].

(b)  Find the coordinates of the turning point on the graph of y = f(x).

()

@)
(Total 10 marks)

(4)

©)

@

(Total 8 marks)

©)

®)



10.

(c) Giventhat f(x) = (x - 2)(x3+ ax’>+ bx + c), find the values of the constants, a, b and c.
@)
(d)  Sketch the graph of y = f(x).
@)
(e)  Hence sketch the graph of y = |f(X)|.
1)
(Total 13 marks)
o 3x%—x-2
(@ Simplify ———
X -1
®)
: 3x*—x-2 1 . o
(b)  Hence, or otherwise, express - as a single fraction in its simplest
x2-1  X(x+1)
form.
®)
(Total 6 marks)
Express

2x2 +3x 6
(2x+3)(x—=2) x%2-x-2

as a single fraction in its simplest form.

(Total 7 marks)



11. The function f is defined by

5x+1 3
fix—> — - ,ox> 1
X+ X—-2 X+2

(@) Show that f(x) = i x> 1.
x—1

(b)  Find f (x).

The function g is defined by

g x—>x>+5, xeR.

(c) Solvefg(x)= .

2
12. f(x)=X2—X6, x#0, XxX=#3.
X —3X

(@)  Express f(x) in its simplest form.

(b)  Hence, or otherwise, find the exact solutions of f(x) = x + 1.

(4)

®)

@)
(Total 10 marks)

®)

®)
(Total 6 marks)



13.

2X+5 1

- x> =2,
X+3 (x+3)(x+2)

f(x) =

(@) Express f(x) as a single fraction in its simplest form.

(b)  Hence show that f(x) =2 - L X>=2.
X+ 2

1 . . .
The curvey = —, x>0, is mapped onto the curve y = f(x), using three successive
X

transformations T4, T, and T3, where T, and Tj are translations.

(c) Describe fully T4, T, and Ta.

14. Express as a single fraction in its simplest form

x? — 8x+15 y 2% +6X
x> -9 (x=5)2

15.  The function f is given by

f:x ™2+ ,oxe R, x#-2

X+ 2

(@) Express2+ as a single fraction.

®)

O]

(4)

(Total 11 marks)

(Total 4 marks)

M)



(b)  Find an expression for f ‘1(x). -
3

(c)  Write down the domain of f .

1)
(Total 5 marks)

16.  The function f is even and has domain H% .Forx>0, f(x) = x* — 4ax, where a is a positive
constant.

(@) Inthe space below, sketch the curve with equation y = f(x), showing the coordinates of all
the points at which the curve meets the axes.

®)
(b)  Find, in terms of a, the value of f(2a) and the value of f(-2a).

)
Given that a = 3,
(c) use algebra to find the values of x for which f(x) = 45.

(4)

(Total 9 marks)



17. (@) Express as a fraction in its simplest form

2 13
+
Xx-3 x’+4x-21

(b)  Hence solve

2 13
+— =1
X-3 x“+4x-21

X* +4x+3

X% + X

18. (a) Simplify

(b)  Find the value of x for which log, (x* + 4x + 3) — log, (x> + X) = 4.

X +x+12
(x+1D(x+3) x?2-9

19. Express

20. Express

3x? 7(3+ 2X)
X
(2x* + 7x + 6) 3x°

as a single fraction in its simplest form.

as a single fraction in its simplest form.

®)

®)
(Total 6 marks)

O]

(4)
(Total 6 marks)

(Total 6 marks)

(Total 4 marks)



