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Figure 1
The curve C, shown in Figure 1,
* has equation y={f(x).x e K
* cuts the v-axis at —1
« has a maximum turming poiwnt at P(2, 5)
« has a horizontal asymptote with equation v =3
The curve C has no other turning points or asymptotes.

(a) Find the coordinates of the pomt to which P 1s transformed when the curve with
equation v = f(x) 1s transformed to the curve with equation

() y==fx)+7

(1) y=31f(x)

Given that the line with equation y = k. where k is a constant, cuts or meets C
exactly once,

(b) state the range of possible values of .

{c) Wrte down the solution of the equation

f(x+4)=0

Bruitish Mathis

)

2)

(1)

VIYY SIHLNI LM IONOd

~ VAUV SIHLNI ILHM 10N Od

Y3HY SIHL NI 3LIMM 1ON 0a



Buitish Maths

(Total for Question 1 is 5 marks)
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Question 1 continued




In this guestion you must show all stages of vour working.
Solutions relving entirely on calculator technology are not acceptable.

A vessel that contained some water started to leak from a hole 1n 1ts base.
The volume of water in the vessel 25 minutes after the leak started was 6m’
The volume of water in the vessel 64 minutes after the leak started was 3 3m’

The volume of water. 'm’ . in the vessel f minutes after the leak started, is modelled by
the equation

V=a+t +b
where g and b are constants.

(a) Find the value of @ and the value of b.

(b) Using the equation of the model,
(1) find the initial volume of water in the vessel,

(11) find the time taken, after the leak started. for the vessel to empty.

Give your answer to the nearest minute.
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Beuitish Madtis
Figure 2
Figure 2 shows part of the graph of the trigonometric function with equation 3 = f(x),
where x 15 measured 1n degrees.
(a) Wnte down an expression for f(x).
(2)
(b) State the number of solutions of the equation
(1) f(x) =2 in the interval —720° < x = 720°
(1) f(x)=-3 1 the interval —720° < x < 720°
(2)
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In this question you must show all stages of vour working.

Solutions relying on calculator technology are not acceptable.
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(1) Using the laws of indices, solve
41-123'_1
a2
3)
(11) Solve the equation
3+2
3-4
-J_—l
giving the answer in the form a+b~.1"§ , where a and b are rational numbers.
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(a) Find I ydx writing the answer mn simplest form.

d
(b) (1) Find Ey writing the answer in simplest form.

d
(11) Hence find the exact solutions of the equation Ey =3

(Solutions relving on calculator technology are not acceptable.)
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In this question you must show all stages of your worlking.
Solutions relying on calculator technology are not acceptable.

The curve C| has equation y = (x + 3)(3x + 2)(2x - 5)

The curve C, has equation y = 3% —33x— 50

Use algebra to find the x coordinates of the points of intersection of €| and C,
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are mot acceptable.

(a) Sketch the curve C with equation

State on your sketch
* the equation of the vertical asymptote

= the coordinates of the point of intersection of C with the y-axis

3)
The straight line [ has equation y = mx — 4, where m 15 a constant.
Grven that [ cuts C at least once.
(b) (1) show that
9’ + 13m+42=0

(11) find the range of values of m.

(6)
x=-6
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Brutish Maths
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(2, 18)
x
Figure 3
Figure 3 shows a sketch of a line / and a quadratic curve C.
Given that / passes through (-3, 0) and (2, 18)
(a) find an equation for [ in the form y = mx + ¢ where m and ¢ are constants.
3)
Griven that
+ Cand ] mtersect at the pomnts (-3, 0) and (2, 18)
* ( crosses the y-axis at (0, —6)
(b) find an equation for C.
)
The region K, shown shaded in Figure 3. 1s bounded by C. I and the y-axis.
(c) Use mequalities to define R.
(2)
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Question 8 continued
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9. ‘
Diagram NOT to scale
Buitish Maths
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Figure 4
Figure 4 shows the outline of a sign that 1s used to advertise a bird sanctuary.
The sign is composed of a triangle CPQ joined to a sector QCRTQ of a circle, centre C.
Given that
* angle QPR = (.8 radians
« PO=05m
« PC=184m
* PRC 1s a straight line
{a) find the radis, CQ, of the sector, in metres to 3 decimal places.
(2)
{(b) Hence show that angle PCQ 1s 0.236 radians to 3 decimal places.
(2)
{c) Find the total area of the sign, grving your answer in m’ to one decimal place.
(3)
{d) Find the total perimeter of the sign, giving your answer in metres to
one decimal place.
(2)
Z — T (N _
CA = /53 v (2dp)
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10. The curve C has equation ¥ = f(x). @

Grven that Budish Muthy
« f'(x)= @ where k 15 a constant
* the point P with x coordmate 4 lies on C

= the equation of the normal to C at P 1s y=—§x+ 2

(a) find an equation of the tangent to C at P, giving yvour answer 1 the form
y=mx + ¢, where m and ¢ are constanis,

(3)
(b) find the value of k,
(c) find f(x), writing the answer in simplest form. (j—- > x+2
| % O)
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Question 10 continued

/]

o sc

—_—

(c) 4
O

[ 2 (x-3)

(Total for Question 10 is 10 marks)
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