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1. Find the complete set of values of x for which x* 2> 5%+ 84, (4]
2. (i) Given that 4" =8"", express y in terms of x. [3]

(if) Find the value of x for which 4" = 64, [2]
3. The diagram shows the graph of y = f{x), 4

where f{x) = (x — 1)(x — 2)(x — 3)(x — 4).

The graph crosses the y-axis at 4.

(i) Write down the coordinates of 4. 1
(i) Sketch the following graphs, clearly showing the

coordinates of the points where they cross the axes:

() y=—fx), (b) y=1flx+2). [4]
4, (i) Find the integers a and b such that V3-2 = a3 +b. [5]
J§ +2
(i) Hence or otherwise, solve for x the equation
(1-x)43 =2(x+1). 2]
., dy .
5. Find i for each of the following:
X
. . 1 x* - 2x
Q) y=&-4), @ y= = (i y = =——— [9]

6. A isthe point (=3, 4) and B is the point (k, —10). M is the mid-point of 4B.
The straight line through A and B has equation 2x +y +2=0. Find

(i) the value of &, 2]
(i)) the length of 4B, in its simplest surd form. [2]
(i) the coordinates of M, [2]

(iv) the equation of the line through M perpendicular to 4B, in the form ax + by+ec=0. (4]
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7. The circle C; has equation 2+ —10x—12y-20=0.
(i) Find the centre and the radius of Ci. (4]
The circle C; has radius 5 cm and centre at (5, 10).
(i) Verify that the two circles touch, and find the coordinates of the point which lies on both
circles. (4]

(ifi) State the equation of the common tangent to the two circles. [2]

8. In this question, f(x) = 4x’ + 10x* + 5x.
(i) Factorise f{x). [11
(i) Solve the equation f{x) = 0, giving any irrational roots as surds in their simplest form. 4]
A and B are the points on the graph of y = f{x) at which the gradient is 5.
(iif) Find the x-coordinates of 4 and B. [5]

9. Given thatx* + 18x + 100 = (x + p)’ + g,

(i) find the values of the constants p and q. [3]
(i) Deduce that the equation x* + 18x + 100 = 0 has no real roots, [2]
(iii) Sketch the graph of y = x* + 18x + 100. 2]
(iv) If the equation x>+ 18x + 100 =t has at least one real root, find the set of possible
values of 7. : [2]

(v) State the value of f for which x* + 18x + 100 = ¢ has a repeated root, and find this root. [3]
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1.

™

(x+7x-12)=0 x<-7,x212

M1 AL AL Al 4

(@) 2871 =2""’ 3y=6x—1 y=2x—1/3 M1 Al Al
(i) Herey=1,s0x=2/3 MI Al 5
(i) Ais (0, 24) (i) Graph (a) reflected in x-axis, Bi B2
(b) translated -2 units in x direction: through (-1, 0), (0, 0), (1, 0), (2, 0) B2 5
() V3 —2=(a3 +b)(3 +2)=3a+2b+Qa+b)\3 Ml Al
2a+b=1,3a+2b=-2 a=4,b=-T MI Al Al
Gi) (V3 +2x=43 ~2,50x=44/3 =7 M1 Al 7
() y=x"—8x+16 dyfdx=2x -8 Bl M1 Al
(i) y=x" dyfdx ="/, x*? Bl Ml Al
(i) y=x—2x" dy/dx =1 + 4/x° Bl MI Al 9
(i) 2k—10+2=0 k=4 Ml Al
(i) AB*=7"+ 14* AB=1745 M1 Al
(i) M=(%,-3) Bl Bl
(iv) Gradient of AB = -2 Gradient of perp. = 2 B1 Bl
y+3=%(x-"%) 2x—dy—13=0 MI Al 10
(i) x=57F+ - 6)° = 81 Centre (5, 6), radius 9 M1 Al Al Al
(i) x =5 is common diameter and (5, 15) is on both circles, so they touch there Bl M2 Al
(iii) Common tangent is y = 15 B2 10
(i) fx) =x(@x*+ 10x + 5) Bl
~10£420 -5+
(i) x=0orx= 8‘/_0= 54*/5 Bl M1 Al Al
(i) 12x*+20x+5=5 4x(3x+5)=0 x=0,x=-5/3 M1 Al Ml Al Al
10
@ p=94q=19 M1 Al Al
(i) (x+9)’+19>0 for all real x B2
(iii) Quadratic graph with minimum at (-9, 19) B2
(iv) 1>19 MI Al
(v) 1=19;thenx=-9 MI Al Al 12
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