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1 Triangle ABC is shown in Fig. 1.
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Find the perimeter of triangle ABC. [3]
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The curve y = x° —2x is translated by the vector (_ 4>. Write down the equation of the translated curve. [2]

4= (] F2am) =l
4= X434 x-§



Fig. 3 shows a circle with centre O and radius 1 unit. Points A and B lie on the circle with angle
AOB = 6 radians. C lies on AO. and BC is perpendicular to AO.

Fig. 3

Show that, when 6 is small, AC = 76°. 2]
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In this question you must show detailed reasoning.

A curve has equation y =x—5+ > The curve is shown in Fig. 4.

(a) Determine the coordinates of the stationary points on the curve.
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(b) Determine the nature of each stationary point.
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(c) Write down the equation of the vertical asymptote. l :2 [1]

(d) Deduce the set of values of x for which the curve is concave upwards.
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A social media website launched on 1 January 2017. The owners of the website report the number of users
the site has at the start of each month. They believe that the relationship between the number of users, n, and
the number of months after.launch. . can be modelled bv n = ax2¥ where a and £ are constants.

(a) Show that, according to the model, the graph of log, 7 against 7 is a straight line. [2]
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(b) Fig 5 shows a plot of the values of f and log,,n for the first seven months. The poinf af f = 1 1s for
1 February 2017. and so on.
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Find estimates of the values of a and . (4]
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(c) The owners of the website wanted to know the date on which they would report that the website had
half a nullion users. Use the model to estimate this date. 4]
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Find the constant term in the expansion of 'x: + T)
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Give a reason why the model may not be appropriate for large values of {,
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In this question you must show detailed reasoning.

Fig. 7 shows the curve y = 5x—x>.
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The line y = 4—kx crosses the curve y = 5x—x~ on the x-axis and at one other point.

Determine the coordinates of this other point.

(a)
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In this q_uesrion you must show detailed reasoning.
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8 (a) In this question you must show detailed reasoning.

Determine the gradient of the curve at the point where 1 = 1. 8 w0 [5]
(b) Verify that the cartesian equation of the curve is x> +3° = xy. to ans v [3]
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The function f(x) = —& is defined on the domain x € R, x # 0.
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(b) Write down the range of (). F ‘(\q € R , {’ Co % 0 1]
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Point A has position vector | b

where @ and b can vary, point B has position vector | 2 ) and point C has

\

- ) ABC is an isosceles triangle with AC = AB.
:

position vector

(a) Show that a—b+1= [4]
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(b) Determine the position vector of A such that triangle ABC has minimum area.
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