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1. The lengths of the sides of a triangle are 4 cm, S cm and 6 cm. Find, in degrees to one
decimal place, the size of the largest angle of the triangle.
C)
Q1
(Total 4 marks) j
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2. Find the coordinates of the points of intersection of the curve with equation y = x* —8x+11
and the line with equation x+y=5.
C))
Q2
(Total S marks) j
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30°

Figure 1

Figure 1 shows a right circular cone which is fixed with its vertex at its lowest point and its
axis vertical. The semi-vertical angle of the cone is 30°. The cone is filled with sand. Sand
then leaks from the cone through a small hole at the vertex at a constant rate of 5cm?/s.
Find, in cm/s to 2 significant figures, the rate of decrease of the radius of the circular
surface of the sand when the depth of the sand is 10 cm.
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Question 3 continued

(Total 7 marks)
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4. Differentiate, with respect to x,
(@) y=(5x*-2)e>,

3
2 .
(b) y= zc_+_2 , simplifying your answer.
xX—x

(&)

C))
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Question 4 continued

(Total 7 marks)
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5. Referredtoafixedorigin O, the position vectors of the points 4 and B are 4i +5j and 9i +15j
respectively. The point C divides 4B internally in the ratio 2 : 3. Find, in terms of i and j,

(@) () 4B (i) OC

3)
(b) the unit vector in the direction of 4B .
(2)
—>
The point D lies on BA4 produced and OD = Ai .
(c) Find the value of A .
3)
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Question 5 continued
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6.

Solve the equation

(a) log,243=5,

(b) log,(3g+4)=3,

(c) Find the value of a and the value of b so that f(x) = (x—5) (alog, 3—b).

f(x)=2xlog,3-5log, 9—x+5

(d) Hence solve the equation f (x) =0.

o)

2

3)

3)
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Question 6 continued

(Total 10 marks)
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hcm

5x cm

Figure 2

Figure 2 shows a solid cuboid of height # cm. The width of the cuboid is 2x cm and the

length of the cuboid is 5x cm. The total surface area of the cuboid is 4cm®.

(a) Write down an expression, in terms of x and 4, for 4.

The volume of the cuboid is 500cm®.

(b) Show that 4 =20x+ 700 :

X

(c) Find, to 3 significant figures, the minimum value of 4.

(d) Verify that your answer for part (¢) is the minimum value of 4.

@
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Question 7 continued
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Question 7 continued
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Question 7 continued

(Total 11 marks)

Leave )
blank

Q7

-

7/

N 3 0 45 3 A0 1 5 2 8

15

Turn over



Leave

blank
8. The first three terms of a geometric series are (1 Sx+ 6), (6x—3) and (x+4)
respectively.
(a) Find the possible values of x.
C))
(b) Find the possible values of the common ratio of the series.
3
Given that the series is convergent, find
(c) the sum to infinity of the series,
3
(d) the percentage error when the sum of the first » terms is taken as an approximation
for the sum to infinity.
3
16
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Question 8 continued

(Total 13 marks)
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9. Using the identities
cos(A+ B)=cos Acos B—sin Asin B
sin (A4 + B) =sin Acos B+ cos Asin B,
express
(a) cos2A4 in terms of cos 4,
2
(b) sin24 in terms of sin 4 and cos 4, simplifying your answer.
1)
(c) Hence show that cos34=4cos’ A~3cosA.
C)
(d) Solve, for 0< x <180°, the equation 4cos’ x—3cosx = 0.6, giving your solutions to
one decimal place.
(5)
(e) Evaluate f cos’ 0d0, giving your answer in the form Ve , where a, b and c are
integers. b
&)
S
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Question 9 continued
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Question 9 continued
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Question 9 continued

(Total 17 marks)
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10.

A/OD E %
v

Figure 3
fx)=x3+px?+gx+6

Figure 3 shows the curve C with equation y=f(x). The point A with coordinates (-2,0)
and the point B with coordinates (2,—4) both lie on C.

(a) Find the value of p and the value of g.

)
The curve also intersects the x-axis at the points D and E.
(b) Find the x-coordinate of D and the x-coordinate of E.

3
The normal at B intersects the x-axis at the point F.
(¢) Find an equation for the normal to the curve C at the point B.

“)

(d) Find the value of the area enclosed by the curve C, the line BF and the x-axis between
the point D and the point F.
©
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Question 10 continued
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Question 10 continued
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Question 10 continued

(Total 18 marks)
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