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4 You must not use a calculator in Question 4. For

Examiner’s

In the triangle ABC, angle B =90°, AB =4 +2+/2 and BC=1++/2. Use

(i) Find tanC, giving your answer in the form k+/2. [2]

(i) Find the area of the triangle ABC, giving your answer in the form p + q /2, where p and g
are integers. [2]

(i) Find the area of the square whose side is of length AC, giving your answer in the form
s+t+/2, where s and t are integers. [2]

2
1  Without using a calculator, express 52++2g in the form p + gy3, where p and g are integers.
[4]

)
(en

(b) Giventhat ~ = > " = &b, find the value of p and of g. 2]
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8  The temperature, T° Celsius, of an object, t minutes after it is removed from a heat source, is |

given by Examiner’s
Use

T=55¢01+ 15,

(i) Findthe temperature of the object at the instant it is removed from the heat source. [1]
(i)  Find the temperature of the object whent = 8. [1]
(ili) Find the value of t when T = 25. [3]
(iv) Find therate of change of Twhent = 16. [3]
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8 (a) (i) Solve 3*=200, giving your answer to 2 decimal places. [2] For
Examiner’s
Use

(i) Solve log, (5y +40) — log, (y + 2) = 2. [4]

2
(b) Giventha (242)% - 2a30% evaluatea, bandc. 3]
27 x 12z

0606/22/M/J11
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3 () Expresslog 2 in terms of a logarithm to base 2. [1] For

Examiner’s
Use

(i) Using the result of part (i), and the substitution u = log,x, find the values of x which satisfy
the equation log,x =3 —2 log 2. [4]
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2 1 1 For

can be written in the form px % + ¢ + rx?, where p, ¢ and r are Examiner
Use

Jx

integers to be found. [3]

7 (i) Show that<

( )2

.. . dy \4- Jx )

(i) A curve is such that e NP for x > 0. Given that the curve passes through the
X

point (9, 30), find the equation of the curve. [5]
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3 4 ¢ For
. 6x 2y 3 Examiners
1 Given that —; = ax”y4, find the values of the constants a, p and gq. [3] Use
2x7y7!
1 —cos?6 . .
2 Express dselg_4 the form kcos 6, where £ is a constant to be found. [4]
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5 Itis given that Ig p3g = 10a and Ig [%} =a. Emf;;;m
Use
(i) Find, in terms of a, expressions for Ig p and 1g q. [5]
(ii) Find the value of log, g. [1]
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8

8

243

Without using a calculator, find the value of cos6, giving your answer in the form

a, b and c are integers.

(i) Express L as apower of 2.
\32

1
(i) Express (64)" asapower of 2.

1
X

64" _ 1

(iif) Hence solve the equation x =3

V32

(i) Giventhat logyx =alog;x, finda.
(i) Giventhat log,,y=blogsy, findb.
(iii) Hence solve, for x and y, the simultaneous equations

6logy x + 3log,, y=38,
log; x + 2loggy y = 2.

Solve the equation
(i) 2%*1=20,

541 1o5Y*3
25y 252

(if)

, where

[3]

[1]

[1]

[3]

[1]
[1]

[4]

[3]

[4]

For
Examiner’s
Use
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9

14

52x+3 2527)6
[3]

11 (a) (i) Solve 252~ 125t -

(ii) Solve lgy+ lg(y— 15)=2.

Solvethe equation x3+ 3x% =2, giving your answersto 2 decimal places where necessary. [5]

Solve the equation 3x(x? + 6) = 8 — 17x. [6]
(@ Giventhat u=log,x, find, in simplest form in terms of u,
i x
(i) 1og)(%2)
(iii) log,8.
[5]
[4]

(b) Solvetheequation (log,y)? +log,(y?) = 8.

A 3+v5em C

The diagram shows a right-angled triangle ABC in which the length of AC is (/3 + +/5)cm. The area

of triangle ABC is (1 + +/15) cm?.
(i) Find thelength of AB intheform (a+/3 + b+/5)cm, where a and b are integers. [3]
(i) Express (BC)?intheform (c + d+/15) cm?, where ¢ and d are integers. [3]

The roots of the equation x? -+/28x+2=0 are p and g, where p > g. Without using a calculator,

express% intheform m++/n, where mand n are integers. [5]

Solvethe equation x2(2x + 3) = 17x — 12. [6]

0606/21/0/N/11
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(b) Without using a calculator, and showing each stage of your working, find the value of

2log,, 4~ log,, 81+ 4 log, 3. 3]

9 Solve
(i) log,2+logy (2x +5) =log, 64, (4]
(i) 97+5(3~10)=0. (4]

4  Without using a calculator, find the positive root of the equation

(5-2V2)x2—(4+2V2)x—2=0,

giving your answer in the form a + V2, where a and b are integers. [6]
L 1651 +20(4%)

3 A rectangle has sides of length (2 + /18 ) metres and (5 — i) metres. Express, in the form a + b2,
where a and b are integers, N2

(i) the value of A, where A square metres is the area of the rectangle,

(ii) the value of D?, where D metres is the length of the diagonal of the rectangle.

[5]

1 Express 8-3/2 intheform a+bv2, where a and b are integers. [3]
4+3J2

10 Solve the equation

i 1g2x)-1lgx-3)=1, (31

(ii) log,y+ 4logy 3=4. [4]
7  Solve, for x and y, the simultaneous equations

125 = 25(5”),

T+ 49 =1.
[6]
2  The area of a rectangle is (1 +\/8)m2. The length of one side is (\B+\/§)m. Find, without
using a calculator, the length of the other side in the form Va-\b, whereaand b are integers.

(4]

8 Solve
(i) log;2x+1)=2+1log,;(3x - 11), [4]
(ii) log,y+log,y=09. [4]

0606/21/0/N/11
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8

8

4

Giventhat loggp=x and logg q =Yy, expressintermsof x and/ory

(i) logg P +logg 0P,

(i)
(iii)

o )

log, (64p).

(@) Solvethe equation (22~%) (4 +4) = 2.

(b) (i) Simplify y108 — 1—2, giving your answer in the form ky3, where k is an integer.

(i) Simplify V5+3 , giving your answer in the form ay/5 + b, where a and b are integers.

V3

V52

(i) Show that (5 + 3v2)2 = 43 + 30V2.

Hence find, without using a calculator, the positive square root of

(i) 86+ 60v2, giving your answer in the form a + bv2, where a and b are integers,

(iii) 43 -30v2, giving your answer in the form c + dv2, where ¢ and d are integers,

(iv)

1
43 + 30V2’

92

- . f+
giving your answer in the form —h

0606/11/M/J/10

, Wheref, g and h are integers.

[2]
[2]
[3]

[3]
[2]
[3]

[1]

[2]
[1]
[3]
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N>

The diagram shows a right-angled triangle ABC in which the length of AB is Jl—E the length of BC is
7y3 and angle BCA is 6. 2

(i) Findtan @ intheform % , Where a and b are integers. [2]
(ii) Calculatethelength of AC, giving your answer in the form c/d, where c and d areintegersand d is

as small as possible. [3]
Solve the equation 2x3 —3x% —11x+ 6 = 0. [6]

(@) Given that Iong:G and Iong:4, find the value of

. X2
() tog, (%) 2
(i) logy X. [2]
(b) Findthe value of 2% wherez=5 +log,3. [3]
(c) Express V512 asapower of 4. [2]
4 (a) Solve the equation 1632 = 8%, [3]

Solve the equation

(i) lg(5x+10) +21g3=1+Ig(4x + 12), [4]
i -5 3

0606/22/M/J10
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4 You must not use a calculator in Question 4. For

Examiner’s

In the triangle ABC, angle B =90°, AB =4 +2+/2 and BC=1++/2. Use

(i) Find tanC, giving your answer in the form k+/2. [2]

(i) Find the area of the triangle ABC, giving your answer in the form p + q /2, where p and g
are integers. [2]

(i) Find the area of the square whose side is of length AC, giving your answer in the form
s+t+/2, where s and t are integers. [2]

5 Solvethe equation

. 4% 24x
(i) 5%~ g3 [3]

(i) lg(2y+10) +Ilgy=2. [3]

(5+23)°
2+43

1  Without using a calculator, express in the form p + qv3, where p and q are integers.

[4]

4 A cuboid has a square base of side (2— v3)m and avolumeof (213 —3)m3. Find the height of the
cuboid intheform (a+bv3)m, whereaand b areintegers. [4]

0606/12/M/J/11
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8  The temperature, T° Celsius, of an object, t minutes after it is removed from a heat source, is |

given by Examiner’s
Use
T =55e01t + 15,
(i) Findthe temperature of the object at the instant it is removed from the heat source. [1]
(i)  Find the temperature of the object whent = 8. [1]
(ili) Find the value of t when T = 25. [3]
(iv) Findtherate of change of T whent = 16. [3]
5 (a) Solvetheequation 92~1=27% [3]
(b) Giventhat —2 b = aPbd, find the value of p and of q. 2]
a®b:
(a) At the beginning of 1960, the number of animals of a certain species was estimated at 20 000.
This number decreased so that, after a period of n years, the population was
20 000e 005",
Estimate
(i) the population at the beginning of 1970, [1]
(ii) the year in which the population would be expected to have first decreased to 2000. [3]
(b) Solve the equation 3**!-2=8x3*"1 [6]

0606/21/M/J11
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8 (a) (i) Solve 3*=200, giving your answer to 2 decimal places. [2]

(if) Solve logg (Sy +40) —log; (y + 2) = 2. [4]

7 (a) Solve log,(17y +15) =2+ log,(2y —3). [4]

(b) Evauate Iogp8 X 10g,6 P [3]

2  Giventhat va+b3 = 13 where a and b are integers, find, without using a calculator, the value
A\

of a and of b. [4]

9 (a) Find,initssimplest form, the product of a‘+b* and a‘-a'bé+ bl [3]

(b) Giventhat 22%2x 5<1=8"x 5% evauate 10%. [4]

3 Without using a calculator, solve, for x and y, the simultaneous equations

8'+27=064,
3% () =81. [5]
2
(b) Giventha (242)% - 2830% evaluatea, bandc. 3]
27 x 12z
. . ) =332
2 Without using a calculator, solve the equation =R v [4]

4 A rectangular block has a square base. The length of each side of the base is (V3-2)m and the
volume of the block is (4\/5 - 3\/5) m?. Find, without using a calculator, the height of the block in

the form (a\/i + b\/g) m, where a and b are integers. [5]
6 () Solvetheequation 2t=9+ . 3]
1 1
(i) Hence, or otherwise, solve the equation 2x2 =9+ 5x 2. [3]

0606/22/M/J11
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1 VariablesV andt are related by the equation

V = 1000eXt,
where k is a constant. Given that V =500 when t = 21, find

(i) thevalue of k,

(i) thevalueof Vwhent = 30.

8 (a) Solvetheequation Ig(x+12)=1+I1g(2-X).

(b) Giventhat log,p=a, loggq=b and 8:2‘3, expresscintermsof aand b.

2 8 —
9 (a) Express (2—\E) - — intheformp + g5, where p and q are integers.

-5

a* b
(b) Given that R XW =ab®, find the value of x and of y.
a

3 Giventhat p=@, expressin its simplest surd form,
V3-1
) p

(i) p-3.

7 (i) Usethesubstitution u=2*tosolvetheequation 2*=2""?+5,

(i) Solvetheequation 2logg3 + logs(7y —3) = log.8.

3 (i) Express 9%*! asapower of 3.

(i) Express V27> o apower of 3.

54 x Y27
o+l 4+ 216(3%-1)

(ili) Express asafractioninits simplest form.

0606/02/0O/N/05

[2]
[2]

[3]
(4]

[4]

[4]

[3]
[2]

[5]
[4]

[1]
[1]
[3]
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7 Giventhat Iong=9 and Iong= 6, find

(i) log,VX, [1]
(ii) Iogp(>—1<), [1]
(iii) log, (XY), [2]
(iv) log, X. [2]

5 Solve the simultaneous equations
log; a=21log, b,

log, (2a—b) = 1. [9]

3 Anumber, N,, of fish of aparticular species are introduced to alake. The number, N, of thesefishin the
lake, t weeks after their introduction, isgiven by N = Noe*t, where k is a constant. Calculate

(i) thevalueof kif, after 34 weeks, the number of these fish hasfallen to 1 of the number introduced,

2 2]

(i) the number of weeks it takes for the number of these fish to have fallen to % of the number
introduced. [3]

8 Solvetheequation

(i) lg(5x+10) +21g3=1+Ig(4x + 12), [4]

L 9 _ 3W+3
() 35 = 5% [3]
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