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Q1 (@) Solvetheequation Ig(x+ 12) =1+ I1g(2-—x).

(b) 1g(5x +10) + 2 1g3 = 1 + Ig(4x + 12), ]

Q2 Given that p=@, expressin its simplest surd form,

V3-1
(i) p,
. 1
(i) p- b
Q3 (i) Given that % — 16, show that 3x + 2y = 6.
(ii) Given also that I 255yx_2 =25, find the value of x and of y.
Q4 Express E\G%Z? in the form\/p— 5+ ¢, where p and ¢ are integers. ]
1

Q2 Solve the equation Ig(B3x—2)+Ig(x+1)=2—1g2.

Q5  The remainder when the expression x3 — 11x2 + kx — 30 is divided by x — 1 is 4 times
the remainder when this expression is divided by x — 2. Find the value of the constant k.

[

Q6 Solve the equation x3 — 4x?2 — 8x + 8 = 0, expressing non-integer solutions in the form
a* b, whereaandb areintegers.

Q7 (i) Using the substitution y = 5%, show that the equation ~ 5™"'— 5" +2 =2(5%

ay* + by +2 = 0, where a and b are constants to be found.
(i) Hence solve the equation 521 _5¥+1 1 5 — (5.

3
8 Given that 6x + Sax — 12a leaves a remainder of —4 when divided by x — a, find the possible values
of a.

1 Itis given that f(x) = 4x’ —4x? — 15x + 18.

(i) Show that x +2 is a factor of f(x). [1]

(ii) Hence factorise f(x) completely and solve the equation f(x) = 0. [4]



3 Without using a calculator, solve, for x and y, the simultaneous equations
8+ 27 =64,
3% (5)° ' =81.]

5 (i) Given that 2°* X 4” = <, show that 5x + 2y = 3. ]

1
8 b
X 1 X
(ii) Solve the simultaneous equations 25 X 4= g and 7° X 49% = 1. (4]

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

5 Solvetheequation
. 4% 24x
0] 5%~ g3 [3]
(i) lg(2y +10) +Igy=2. [3]

2 Do not use a calculator in this question.

(445 - 2)*

Vi1 in the form pV'5 + ¢, where p and ¢ are integers. [4]

Express

8 (a) The remainder when the expression x3 — 11x2 + kx — 30 is divided by x — 1 is 4 times the

remainder when thisexpression isdivided by x—2. Find the value of the constant k. [4]
10 (a) Solve Ig(7x—3)+2I1g5=2+Ig(x+ 3). [4]
(b) Usethe substitution u=3* to solvethe equation 3"+ 3% =28. [5]

4 (i) Using the substitution y = 5%, show that the equation 5% ' —5""1+2=2(5%) canbe

written in the form ay® + by + 2 = 0, where a and b are constants to be found. [2]

(i) Hence solve the equation 521 _5¥+1 1 5 — (5. [4]

2 The expression x> + ax?> — 15x + b has a factor x — 2 and leaves a remainder of 75 when divided by
x + 3. Find the value of a and of b. [5]

8 Solve the equation

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

.. 92y _ 34y+3
(i) 37y - W . [3]



Q3 (i) Given that # — 167, show that 3x + 2y = 6.

(ii) Given also that =25, find the value of x and of y.

5y
125%2

3 Solve the equation 2Igx — 1g<x+210> =1.

5 (a) Solve the following equations to find p and gq.

8[[—1 X 22p+1 — 47

97" *x 37 =8I
5  Solve the simultaneous equations
X
4 _ 1024,
256"
3% %9 = 243

10 (a) Solve Ig(7x—3)+2Ilg5=2+Ig(x+ 3).

(b) Usethe substitution u= 3% to solvethe equation 3"+ 3% =28.

2 8 —
9 (a) Express (2—«/5) —m intheform p + q+'5, where p and g are integers.
_ a* b’ 6 ..
(b) Giventhat ——xX-——3=ab’, findthevalueof xand of y.
b (ay+1)
_3
8 (a) Findthevalue of each of the integers p and g for which (%2) Z=2Px 50,

(b) (i) Expresstheequation 4X—2¥*1=3 asaquadratic equationin 2.

(i) Hencefind the value of x, correct to 2 decimal places.
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9 Thefunction f(x)=x3—6x%+ax+b, whereaandb areconstants, isexactly divisibleby x—3 and leaves

aremainder of -55 when divided by x + 2.
(i) Findthevalue of aand of b.

(i) Solvethe equation f(x) = 0.
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