1) Let f(X) = 3Inx and g(x) = In 5%°.

(@ Expressg(x) intheform f(x) + Ina, wherea € z
4

(b) Thegraph of g isatransformation of the graph of f. Give afull geometric description of
this transformation.

©)
(Total 7 marks)

2.) The following diagram shows the graph of f(x) = ™" .

The pointsA, B, C, D and E lie on the graph of f. Two of these are points of inflexion.

(@ Identify the two points of inflexion.
@)

(b) () Find f(x).
(i)  Show that f"(x) = (@ - 2)e ™ .
®)

(c) Find the x-coordinate of each point of inflexion.
4

(d)  Usethe second derivative to show that one of these pointsis a point of inflexion.

(4
(Total 15 marks)

3.) Let f(x) = logs g +logs 16 — logs 4, for x> 0.

(@  Show that f(X) = logz 2x.
?

(b)  Find the value of f(0.5) and of f(4.5).
©)

The function f can also be written in the form f(x) = Inax

Inb

(© (i) Write down the value of a and of b.



4.)

5)

6)

7)

(i)  Hence on graph paper, sketch the graph of f, for -5 <x<5,-5<y <5, using a

scale of 1 cmto 1 unit on each axis.

(iii)  Write down the equation of the asymptote.

(d)  Write down the value of l(O).

The point A lies on the graph of f. At A, x =4.5.

()  Onyour diagram, sketch the graph of 1, noting clearly the image of point A.

Let f(x) = logz+/x , for x> 0.

(8  Show that F(x) = 3%
(b)  Write down therange of f !

Let g(x) =logz X, for x> 0.

(c) Findthevalueof (f o 0)(2), giving your answer as an integer.

Solve logox + logy(x — 2) = 3, for x> 2.

%9e* e*
or( %)
e* e

(@  Find an expression for det A.

(6)

@

4
(Total 16 marks)

2

@

(4
(Total 7 marks)

(Total 7 marks)

@

(b)  Find the value of x for which A has no inverse. Express your answer intheformaln b,

wherea, b € Z.

@ Find log, 32.

©)
(Total 7 marks)

@



X

(b) Giventhat log, (S;Zy

8. Let f(x) = k logy X.

(@ Giventhatf 1(1) = 8, find the value of k.

(b) Find rl(gj .

9) Given that p=1og, 5, g = log, 2, express the following in terms of p and/or g.

@ log, 10
(b) log, 8
(c) logy25

4
10.) (@ Expand (e+5 interms of e.

4 4
(b) Express (e+£j + (e—}) as the sum of three terms.
e e

11) @ Let log: 3=pandlog: 5=q. Find an expression in terms of p and q for

(i) logc15;
(i) log. 25.
, : 1
(b) Findthevalueof diflog 46 = >

12)) Letlna=p, Inb=q. Write the following expressionsin terms of p and q.

J can be written as px + qy, find the value of p and of g.

4
(Total 5 marks)

©)

4
(Total 7 marks)

(Total 6 marks)

(4)

&)
(Total 6 marks)

(Total 6 marks)



(@ Inab

(©) In (%J

(Total 6 marks)

13)  Find the exact solution of the equation 9% = 27
Working:

(Total 6 marks)

14) (@ Given that logz x — logs (x — 5) = logs A, expressA in terms of x.

(b)  Hence or otherwise, solve the equation logz X — logsz (X — 5) = 1.

Working:

(Total 6 marks)

15.) Letp=logypXx, gq=logipyandr =logyz



Write the expression Iogm( 2x } intermsof p, gandr.

vz

Working:

Answer
(Total6marks)
16.) Leta=logx, b=logy,andc=1Ilogz
X2
Writelog[ 2\35} intermsof a, b and c.
Working:
Answer

(Total 6 marks)

17.) Giventhat logs x =y, express each of the following in terms of .



@ logs X

(b) |og5(§j

(c) logxsx

Working:

Answers:
(B) e
(D) e
()
(Total 6 marks)
18.) Solvetheequation logy7 x = 1 — logy7 (x— 0.4).
Working:
Answer

(Total 6 marks)

19.) Consider the following statements



A:  logy (109 > 0.
B: -0.5<cos(0.5x) <0.5.
C. - —= <actanx<

N =
N =

(@  Determine which statements are true for all real numbers x. Write your answers (yes or
no) in the table below.

Statement  (a) Isthe statement true for all (b) If not true, example
real numbers x? (Yes/No)

vg)

(b) If astatement isnot true for all x, complete the last column by giving an example of one
value of x for which the statement isfa se.

Working:

(Total 6 marks)

20.)  Solvethe equation loge 81 + logg % +logg 3 = logg X.

Working:

(Total 4 marks)



2
21.) LetlogioP =x, l0g10Q =y and log;oR = z Express log,, (Q_;’J intermsof x, y and z

Working:

(Total 4 marks)

22.) Ifloga 2 =xandlog, 5=y, find in terms of x and y, expressions for
(@ log; 5

(b)  log, 20.

Working:

(Total 4 marks)

2X
23)  Solvethe equation 9" = (%) ,



Working:

(Total 4 marks)

24)  Solvethe equation 4% = 1.5625 x 1072,
Working:

(Total 4 marks)



