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1 (a) Find

j(2x2 —5Jx +1)dx
giving each term in its simplest form. “)

(b) Evaluate

j (2x> = 5x + Ddx

(2)
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2 Solve the simultaneous equations

X' +4y =1

2yv=x+1
Y @)
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3 Figure 1 below shows the graph with equation y = f(x).

A

™ .
R

Figure 1

On separate axes, sketch the graphs with equation
(@) y=1f(x—4) 3)
(b) y =—2f(x) 3)

On each sketch, show clearly the coordinates of any points where the graph crosses or meets

the coordinate axes.
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4 The line [, has the equation kx + (1 — k)y =5.
(a) Find, in terms of k, an expression for the gradient of the line / .
The line [, passes through the points (1, 4) and (3, k).
(b) Find, in terms of k, an expression for the gradient of the line /,.
Given that / and [, are perpendicular,
(¢) (i) show that k> =2k -2 =0.

(i1) Hence, find the exact possible values of k.

~

(2
(eY)

3
(eY)
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5 The function f is defined such that

fx) =3 +ax*—x-2

Given that (x + 1) is a factor of f(x),

(a) find the value of the constant a. 2)
(b) Solve the equation f(x) = 0. A3
(c) Sketch the curve with equation y = f(x). A3

On your sketch, show clearly the coordinates of any points where the curve crosses or meets

the coordinate axes.

1033121180004



11

Do not write
outside the
box

r

Question 5 continued

\

TOTAL 8 MARKS

L

1033121180004

[=]



Do not write

1 2 outside

box

the

K

6 The price of a car, P pounds, at time ¢ years after being released is modelled by the equation

P =14500e """ +1500

(a) Show that the initial price of the car is £16000. 1)
(b) Find the time taken for the price of the car to drop to 50% of its initial value. @)
(c) Write down the limiting value for the price of the car. (§))

~
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7 The circle C has the equation x* + 2x — y* + 3y = 4 — 2y,

(a) Express the equation of the circle C in the form

x-—al+@y-b)Y=k

where a, b and k are constants to be found. 2)
(b) Hence, write down the coordinates of the centre of the circle C. (€))
(c) Verify that the point P(0, 1) lies on the circle C. (€))
(d) Find the equation of the normal to C at P. 3

The normal to C at P intersects the circle again the point Q.

(e) Write down the exact distance between the points P and Q. 1)
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8 (a) Prove that the function f(x) = 3x* — 3x + 4 is always positive. 2)

Mark claims that: 2"+ 1 =2"+ 2",

(b) Is Mark’s claim always true, sometimes true or never true? Justify your answer. A3
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9 (a) Given that

,2x+y — 1
8y+1
find an expression for x in terms of y. A3
(b) Given that
p+ 23 p
+ =q+5v3
NN
find the values of p and q. @)
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10 (a) In ascending powers of x, find the first three terms of the binomial expansion of

(-]

giving each term in its simplest form. C))

g(x)= (ax+b)(3—§)

Given that the binomial expansion of g(x) contains the terms 32805 and —4374x,

(b) find the values of a and b. 4
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11 (1)

y=2x2—4x—x2 x, x>0
d
(a) Find d—y. 3)
x

(b) Find the value of &k such that

dzy
“Z+kJx=4
dx?

3
(ii) The curve C has the equation y = 3x° — 2x°.
Find the equation of the normal to C at x =—1.
Give your answer in the form ax + by + ¢ = 0, where a, b and c are integers. Q)
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12 (a) Prove that

tan® x—1

- =1-2cos’ x
tan“ x+1 3)
(b) Hence, show that the equation
2
3sin’ 0 — 7tan2 o-1_
tan” 0 +1
can be written in the form cos?6 = k, where k is a constant to be found. 3)

(c) Solve, for 0 < 0 < 120°, the equation
tan’(30)—1 _ .

3sin’(30)— =
sin(36) tan’(30)+1

(2)
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y=1(x)

Figure 2

Figure 2 shows a sketch of the curve C with equation y = f(x), where
1
f(x) = sz (4—x)’

The curve C crosses the x-axis at the points A and B.
(a) Write down the coordinates of the points A and B.
(b) Expand and simplify the expression for f(x).
The curve C has three stationary points.
The point P is a maximum point on C.
(c) (1) Use calculus to show that the curve has a stationary point at x = 2.
(i1) Use further calculus to justify that the stationary point at x = 2 is the point P.

The region R, shown shaded in Figure 2, is bounded by the curve, the y-axis, the lines x = 2

and the horizontal line passing through the point P.

(d) Find the exact area of the shaded region R .

ey
(2

(2
3

€))

~
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