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1 f(x) =3+¢* forxeR
@ g(x)=9x—5 forxeR
(a) Find the range of fand of g. [2]
(b) Find the exact solution of ' (x) = g'(x). [3]
(¢) Find the solution of gz(x) =112. [2]
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2 (a) Giventhat log,x+2log,y =8, find the value of xy.

@

(b) Using the substitution y = 2*, or otherwise, solve 2% —2%"1_2¥ 41 =0.
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3 At time ts, a particle travelling in a straight line has acceleration (2¢+ 1)_%ms_2. When ¢ =0, the
@ particle is 4m from a fixed point O and is travelling with velocity 8ms ™! away from O.

(a) Find the velocity of the particle at time #s. [3]

(b) Find the displacement of the particle from O at time #s. [4]
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4 (a) Write 2x*>+3x—4 inthe form a(x+ b)2 +c¢, where a, b and ¢ are constants. [3]

(b) Hence write down the coordinates of the stationary point on the curve y = 2x% +3x—4. [2]

(¢) On the axes below, sketch the graph of y = |2x2 +3x—4|, showing the exact values of the

intercepts of the curve with the coordinate axes. [3]
A
@) >x
(d) Find the value of £ for which 232 +3x—4|=k has exactly 3 values of x. [1]
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5 px) = 6x° +ax® + 12x+ b, where a and b are integers.
@ p(x) has a remainder of 11 when divided by x —3 and a remainder of —21 when divided by x+ 1.

(a) Giventhat p(x) = (x—2)Q(x), find Q(x), a quadratic factor with numerical coefficients.  [6]

(b) Hence solve p(x)=0. [2]
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5
6 (a) Find the unit vector in the direction of <_ 1 2).

@

2

4 —
(b) Given that (1>+k( 3

) = r<_ 12), find the value of each of the constants & and 7.
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(¢) Relative to an origin O, the points 4, B and C have position vectors p, 3q—p and 9q—5p

respectively.

(i) Find AB in terms of p and q. [1]
(ii) Find AC in terms of p and q. [1]
(iii) Explain why 4, B and C all lie in a straight line. [1]
(iv) Find the ratio 4B : BC. [1]
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The diagram shows an isosceles triangle O4B such that O4 = OB = 12cm and angle AOB = 0 radians.
Points C and D lie on OA4 and OB respectively such that CD is an arc of the circle, centre O, radius
10cm. The area of the sector OCD = 35¢m?.

(a) Show that 6 =0.7. [1]
(b) Find the perimeter of the shaded region. [4]
(¢) Find the area of the shaded region. (3]
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8 (a) An arithmetic progression has a first term of 7 and a common difference of 0.4. Find the least
@ number of terms so that the sum of the progression is greater than 300. [4]

(b) The sum of the first two terms of a geometric progression is 9 and its sum to infinity is 36. Given
that the terms of the progression are positive, find the common ratio. [4]
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0 /B C x

The diagram shows part of the curve xy =2 intersecting the straight line y = 5x—3 at the point 4.
The straight line meets the x-axis at the point B. The point C lies on the x-axis and the point D lies on
the curve such that the line CD has equation x = 3. Find the exact area of the shaded region, giving
your answer in the form p+1Ing, where p and ¢ are constants. [8]
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dy  Ax+B

% (a) Giventhat y=xvx+2, show that &2 Nernk where 4 and B are constants. [5]
(b) Find the exact coordinates of the stationary point of the curve y =xvx+2. [3]
(¢) Determine the nature of this stationary point. 2]
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