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1

2

Itis given that  f(x) = 2x° — 7x> — 24x + 45.
(@) Show that (x + 3) is a factor of f(x).

ANSWEr (@) ...evvveeieieiieiiiiiieeeen,

(b) Given that f(x) can also be written as (x + 3)(ax? + bx + ¢),
find the values of a, b and c.

Answer(b) a=.......cccccccnrnnnnnnnn.n. b=, CZ ot

(c) Hence, solve the equation f(x) = 0.

Answer (C) X =.........cceeeeevveeeeiiinnns (o] SRR (o] SUUURRRRRR
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2 Differentiate For
2 Examiner’s
(a) e 6’ Use

ANSWEr (@) ..vvvvviiiiiiiiiiiiiiieeeeeeee [2]

(b) 2X3+ X )

Answer (b) ... [3]
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A Use
NOT TO SCALE

A

B E F  p

In the diagram triangle ABC is an equilateral triangle with sides 30 cm in length,
The rectangle DEFG touches the sides 4B, BC and AC as shown.

and BE = FC = p.

(a) Show that DE =+3p.

Answer (a)

[2]
(b) Given that p can vary, find the value of p for which the area of the rectangle
DEFG will be a maximum.

Answer (b) p = ... [4]
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5

4 (a) The expression 2x° + ax*+ bx —30 is divisible by (x + 2) and leaves a Lo
reminder of —35 when divided by 2x — 1.

Use
Show thata=5and b =-13.
Answer (a)

[4]

(b) Factorise 2x° + 2x°=13x = 30 completely, and hence solve the equation

2%+ 2%"—13 x 2" — 30 = 0, giving your answer correct to 2 significant figures.

Answer (b) y = . [5]
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5 Theline y=k(4x—-3), where kis a constant, intersects the curve Exa;%er,s
y=4x?+8x—8 at2 distinct points. Use

Find the set of values of .

ANSWET ...ovvviiiiiiiiiceeeeeeeeee e [5]
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6 (a) The function fis such that f(x) = x*—4x + 5 for the domain —3 <x < 5. Exa;C;;er,S
(i) Express f(x) in the form a(x + B)*> + C, where a, B and C are constants. Use
Answer (a) (i)a = .......... B=.... C= e [3]

(ii) Find the range of f(x) when the domainis —3 <x<5.

Answer (@) (ii) .........ooeeeviiiiiinnnnns [2]

(iii) Determine, with a reason, whether f ! (x) is a function, when the domain
is —3<x<5.

ANSWET (@) ([1) -.vvvveeeeeeeeeiiee e
REASON ...
............................................................................................................... [2]
(b) The function f'is also defined for the domain x = 2.
(i) Write down the range of f(x) when the domainis x = 2.
Answer (b) (i) .ovvvvveeiiiiiii, [1]
(ii) Determine, with a reason, whether f ! (x) is a function when the domain
isx=2.
ANSWET (D) () ..ooeeeeeeee e
REASON... . e
............................................................................................................... [2]
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NOT TO SCALE
F

TN
o

9cm

(7

«~4cm——

D

The diagram shows a cylinder with a diameter of 4 cm and a height of 9 cm.
O is the centre of the circular base and AD is a diameter.

The horizontal circular base has centre O and AD is a diameter.

The point E lie on the circumference of the base and DOE is 90°.

Points B, C and F are vertically above 4, D and E respectively.

Unit vectors i, j and k are parallel to OD, OF and DC respectively.

Q is a point on AB such that AQ :§AB.

(a) Express vectors Q_O> and Q_I)T in terms of some or all of i, j and k.

ANSWET (2) OO .o OF = oo 3]
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, F
(b) Find angle OQF. Exammors
Use

Answer (b) Angle OQF = ........... ° [4]
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y NOT TO SCALE

0/4 *

B

The diagram shows part of the graph y = > - 2.
The graph cuts the x-axis at 4 and the y-axis at B.

(a) Calculate the coordinates of 4 and B.

Answer (@) 4 ....ccceeeeeeeeeeeeen.n. B [2]

(b) Calculate the equation of the tangent to the curve at B.

Answer (b) ....ccooeeiiiiiii [3]

(c) Findthe volume generated when the region bounded by the curve, the x-axis
and the line x = 1 and x = 2 is rotated through 360° about the x-axis.

ANSWET (C) .evvveeiiiiiiiiiiiiiiiceeeeeee [4]

8323/2117

For
Examiner’s
Use



1

9 When a dam is full, a sluice is opened. The depth of water, D m, at a given point Exa;f;;er,s
P is given by Use
p=3-L:Lp,
16 8

where ¢ is the time in hours after the sluice has been opened.
(@) Find the depth of water at P after 4 hours.

Answer (@) ......ooooeeeeeeiiiiieeeie, m [2]

(b) Find the rate of decrease of the depth of water at P when ¢ = 2.

Answer (b) ... m/h [3]
(c) Find the time it takes for the rate of decrease of the depth of water at P to

reach % metres per hour.

ANSWET (C) .ovvvviiiiiiiiiiiiiiieeeeee, h [3]
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12

10 (a) Solve the equation 3% = g~.

ANsSwer (@) ...cccoeeeeeeeeeieeiiiieiieeieas [3]

(b) The diagram shows the graph of y=a|x+b|+c.
Y

(_3s 2)
NOT TO SCALE

(-4,00 (-2 ®\
N

The salient point (vertex) of the graph is (- 3, 2), the x-intercepts are (— 4, 0)
and (- 2, 0) and the y-intercept is (0, — 4).

Find the values of ¢, b and c.

Answer (b)a=.......... b=..... (o [4]
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13
11 (a) Differentiate (2x — 3)°. For

Examiner’s
Use

ANSWEr (@) ..ovvvveeiiiiiiiiiiieeeeeeeeee [2]

8
(b) Given that f3p x Jx dx = 360 |, find the value of the constant p.
0

Answer (b) ..o [3]
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14

12 (a) The number 0.5 can also be written as
0.5=0.5+0.05+0.005 + ...

Show that this number can be written as the vulgar fraction g

Answer (a)

(b) Given S[2(2n+1)+1]=1272.

(i) Write down the term in x".

Answer (b) (i) ..

(ii) Find the value of r for which the " term is 63.

Answer (b) (ii) .

(iii) Write down the sum of the first 24 terms.

Answer (b) (iii)

[3]

[1]

[2]

[1]
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13 The diagram shows the graph of y=atanbx + ¢ for 0° <x < 180° with an Exa;f;;er,s
asymptote at x = 180°. Use
X,
NOT TO SCALE
|
X
(@) Find the values of a, b and c.
Answer (@) a=............ b=..... C= e, [3]

(b) Write down the period of y =atan bx + c.

Answer (b) ... [1]

(c) Determine therange of y=atanbx +c¢ for 0°<x<180°.

ANSWET (C) .ovvveeiiiiiiiiiiiiiiieeeeeeee [1]
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14 (a) Prove the identity SO+l _l*tanx

cotx—1 1—tanx

Answer (a)

[4]
(b) Solve the equation cosec2x=3 for —m<x<m.
Answer (b) ... [4]
(c) Solve for 2sin’x+3 cosx =0 for 0°<x<360°.
ANSWET (C) .ovvveeiiiiiiiiiiiiiiiceeeeeee, [5]
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15 (a) Write down the range of values of x for which log,x is defined. Exa;f;;er,s
Use
Answer (a) X = ..o [1]

(b) Solve the equation 2 log,x—1 =6 log 3.

Answer (b) ... [6]

8323/2/17 [Turn over



18

16 A bird starts from rest on a tree, T, and flies in a straight line until it comes to rest
on the roof of a house, R. Its velocity, v m/s, at time ¢ seconds after leaving 7, is
given by

v=3t-1.
(@) Find, interms of ¢,
(i) the acceleration of the bird at time ¢,

Answer (@) (i) ....ccooveveeeernnne m/s?

(ii) the displacement of the bird at time t.

Answer (a) (ii) ........cccoevveeeennnnne m

(b) How long does the bird take to reach R?

Answer (b) ... S

(c) Find the distance between T'and R.

ANSWEN (C) .evvvveiiiiiiiiiiiiiieeeeee m

(d) Find the greatest speed of the bird between T"'and R.

Answer (d) .....oeeeeiiiiiiiiiini. m/s

[2]

[2]

[2]

[2]
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