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The diagram shows a sector AOB of a circle with centre @ and radms 9 5cm. The angle AORB 1s
25°.

{a) Calculate the length of the straight line AB. [2]
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(b) Find the area of the segment shaded in the diagram. [3]
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2 Two curves have equations y = Inx and y = % where k15 a positive constant.

(a) Sketch the curves on a single diagram. 3]
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(b) Explam how your diagram shows that the equation x Inx —k = () has exactly one real root. [2]




In this guestion von must show detailed reasoning.

Find the equation of the normal to the curve y =4+x —3x+1 at the point on the curve where
x = 4. Gave your answer in the form ax+ by +c = 0, where a_ b and ¢ are mntegers. 7]
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In this guestion voun must show detailed reasoning.

The cubic polynomial 6x° + k™ +57x —20 is denoted by £(x). It is given that (2x—1) is a factor of
f(x).

(a) Use the factor theorem to show that k= —37.

Y- 095+ K +52 Ho-=
¢ % ofww-l(n

[2]

(b) Using this value of k, factorise f(x) completely. [3]
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(¢) (i) Hence find the three values of ¢ satisfying the equation 6e °'—37e 4+ 57e =20 =0.
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(ii) Express the sum of the three values found in part (c)(i) as a single logarithm_ [2]
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A curve has equation y = a(x+b)” + ¢, where a. b and ¢ are constants. The curve has a stationary
point at (—3. 2).

(a) State the values of b and c. [2]
b ,
When the curve 1s translated by ({]) the transformed curve passes through the point (3, —18§).

(b) Determine the value of a.

[3]



(h) Determine the value of a [3]
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6 In this guestion vou must show detailed reasoning
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The diagram shows the line 3y +x = 7 whach 1s a tangent to a circle with centre (3, —2).

Find an equation for the circle. [6]
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The diagram shows a model for the roof of a toy building. The roof 1s in the form of a solid
tnangular prism ABCDEF. The base ACFD of the roof 15 a horizontal rectangle, and the cross-
section ABC of the roof 15 an 1sosceles tnangle with AB = BC.

The lengths of AC and CF are 2xcm and y cm respectively, and jhe height of BE above the base of

the roof 15 xcm. \I:O S’x fLLK lexscvz x (d'

The total surface area of the five faces of the roof is 600 cm” and the volume of the roofis Fem® .

(a) Show that } —F\.rf_’rUU—w} where k=4/a+b anda are integegs to be deternuned. [6]
V= e (et _)L 3oo-x,j azob=t

(b) ';e diEEfEﬂtlﬂtmﬂ o detem:une the v alu-e of X for which the volume of the roof 15 a maximum.
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(c) Find the maximum volume of the roof. Give your answer in cm” . correct to the nearest integer.
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(d) Explamn why, for this roof, x must be less
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a certain value, which vou should state.
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