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1. Find J(st + 4x)dx. 3)
. If f(x) = kx® + 5x — 1 and f/(1) = 14, find the value of . 3)
' . C
A is the point (2. 1. 4), B isi(7.1.3) B

and C is (—6.4.2). If ABCD is a
parallelogram, find the coordinates

of D. @
)
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A
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Relative to the top of a hill, three gliders have positions giv: ,
: , given by R(—-1. -8, —-2).
5(2,—5.4). and. T(3, -+, 6). ( )
Prove that R, S and T are collinear. 3)
. The circle shown in the diagram has %y
equation (x — 1)+ (y —1)*=5.

Tangents are drawn at the points (3, 2) /
and (2,—1).

Write down the coordinates of the
centre of the circle and hence show
that the tangents are perpendicular to

each other. Q i () T—

2, -1)

. Find algebraically the exact value of sinf® +sin(6 + 120)° + cos(d + 150)°. A3)

-3 1
lfu= ( 3) and v = ( S) , write down the components of ¥ + v and u — v.
3 -1

Hence show that u+ » and u — v are perpendicular. 3)




__ 8. The straight line-y-= x cuts-the circle x* + y2 — 6x—2p—24 =0 at-A-andB—

(a) Find the coordinates of A and B. 3)
(b) Find the equation of the circle which has AB as diameter. 3)
¥
. A-' _"= _\‘
A
a -
X
B

9. A sequence is defined by the recurrence relation
Uy =0%u,_1+2, u =313

(a) Calculate the value. of u,. ' _ ¢ )
(b) What is the smaltest walue of # for whichoy > 1027 - (1)
(¢) Find-the limit.ofthis sequence:as u = oaz _ (2)
10.“Find the deriyvative, aith respect ito ¥, -of ‘li' + cos3xe 4)
-

11. Show that x? + 8x + 18 can be written in the form (x+ a)? + b.

Hence or otherwise find the coordinates of the turning point of the curve with
equation v = x2 + 8x + 18, 3)

12. The diagram shows the graph of the function y = a + bsinex for 0 < x < .

- mm e —lmm e e
'
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(a) Write down the values of a,6 and ¢. (3)

(b) Find algebraically the values of x for which y = 2'5. 3)




13. If cosf = 515' 0<6< 12[, find the exact value of

(a) sin26 )
(b) sin40. ‘ . _ 3)
14. Find the gradient of the tangent to the ‘ / y=x
parabola y = 4x — x2 at (0, 0). e
Hence calculate the size of the angle
between the line y = x and this tangent. | 6)
|
) -
! X
!
y=4r -
15. Solve algebraically the equation cos2x® + Scosx™ — 2 = 0. 0<x<360. 5)
16.
Ay
o
The diagram shows a sketch of part of the graph of y = logsx.
(a) Nake a copy of the graph of y = log,x.
On your copy, sketch the graph of y = log,x + 1.
Find the coordinates of the point where it crosses the x-axis. — (3)
(b) —Make a second copy of the graph of y = log.x. e oo
On vour copy, sketch the graph of y = log, % 2)

3

17. Differentiate sin°x with respect to x.

Hence find Jsinzx cosx dx. 4)



18.

19.

20.

The diagram shows a point P with
coordinates (4, 2, 6) and two points Sand T
which lieon the x-axis. IfPis 7unitsfrom S
and 7 units from T, find the coordinates of
S and 'T: ? . v

Find, in its simplest form, an expression for f(f(x)).

The diagram shows part of the.graph-
with equation y = 3“and the straight .,
line with equation.y = 42, THhese
graphs interseet at P.

Solve algebraically the.equation.

3* =42, and shenge swrite down,"
correct: to 3 decimabwplaces;«the"
coordinates-of ‘P.

[END OF QUESTION PAPER]
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1. The graph of the curve with equation y =2x®+ x> - 13x+a crosses the
x-axis at the point (2, 0).
(a) Find the value of a and hence write down the coordinates of the point at
which this curve crosses the y-axis. . )
() Find algebraically the coordinates of the other points at which the curve
crosses the x-axis.

@



———2.-ABED-ivasquare. A-is the point with coordinates (3, 4)and ODC hasequation
1
y=3N
Ay
B
; v A
' c
D
o -~ x
(a) Find the equation of the line AD. 3)
(b) Find the coordinates of D. 3) ‘
(¢) Find the area of the square ABCD. (2)
3. A (2, 4, 6)
With coordinate axes as shown, the point A is (2, 4, 6).
(@) Write down the coordinates of B, C and D. 3)
(b) Show that C is the midpoint of AD. (1)
(¢) By using the components of the vectors O_A. and HB‘, calculate the size of
angle AOB, where O is the origin. i “4)
(d) Hence calculate the size-of angle-OAB. 2y




A penny-farthing bicycle on display in a museum is supported by a stand at
points A and C. A and C lie on the front wheel.

With coordinate axes as shown and 1 unit = Scm,
the equation of the rear wheel. (the small wheel) is x* 4+ 92 = 6y =0 and the
equation of the front wheel is x? + y? — 28x ~ 20y + 196 = 0.

(a)

(b

5. (a)

®

(e)

(i) Find the distance between, the gentres.of .the«wo wheels. ..

(i) Hence calculate the'clearance, ie the smallest gap, between the front and -
rear wheels. Give your answer to the nearest. millimetre. (8)

B(7, 3) is half-way between A and C, and P is the centre of the front wheel.

(i) Find the gradient of PB.
(ii) Hence find the equation of AC and the coordinates of A and C. (8)

Express 3sinx®° — cosx® in the form ksin(x — a)°, where k>0 and

0 < a <90 (4)
Hence find algebraically the values of x between 0 and 180 for which
3sinx® — cosx® = V/5. 4)

Find the range of values of x between 0 and 180 for which
3sinx® — cosx® < V/5. 2)




Marks

6. EXAMPLE

) Lebf(x) =x° +l5x'— 1, o
Since f(0) = —1 and f(1) =5,
the equation f(x) = 0 has a root in the interval 0 < x < 1 because
f(0) < 0 and f(1) > 0.

(ii) To find this root, the equation x? 4- 5x — 1 = 0 can.be rearranged as
follows: ;

X 4+35x-1=0

M4ix=1
xat+3)=1
1
e s
X =D

\We can write this result as a recurrence relation

1
X243

Xp-1 =

and use it to find this root. In this example we will work to
3 decimal places-and. can:therefore give-the-final.answerito-
" 2 decimal placess

(iii) For our first-estimate;:xy, we-usesthe:mid-point-of the interval
0 < x < 1 [from-part:(i)].

1
sy R - = 0-190
e S~

0-190 : 0-199

= () X = — = -

. 3= 01902 <5
x3=0-199 ' _0198
e “=01997 135
xs =0-198 X3 = 1 =0-198
5 3701982+ 5 .

Hence, correct to 2 decimal places, the root is x = 0-20.

(a) Show that the equation 2x’+3x—1=0 has a -root in the interval
0<x<0-5. 2)

(b) By using the technique described above, find this root correct to 2 dec'imal
places. (6)



7. A yacht club 1s designing its new flag.

3 : ; F & ®
The flag is to consist of a red triangle on -
a yellow rectangular background.
In the yellow rectangle ABCD, AB .
measures 8 units and AD is 6 units. E
and F lie on BC and CD, x units from B ©
and C as shown in the diagram. E
X
A ] B
(a) Show that the area, F{ square units, ot the red triangle AEF is given by
H(x) =24 - 4x + {7 4)
() Hence find the greatest and least possible values of the area of triangle AEF. (8)
8. (a) f(x)= 4x¥=3x 45,
Show that f(x + 1) simplifies to 4x2 + 5x + 6 and find a similar expression
for f(x—1).
x+1)—f(x—
Hence show that Sl ) 3 Hx=1) simplifies to 8x — 3. (5)
() g(x) =23+ 7x-8.
Find a similar expression for glx 3 gtx . 4)
(¢) By examining vour answers for (a) and (b), write down the

simplified expression for

h — h(x — T
k" o 1), where A(x) = 3x% + 5x — 1. (2)

2




Marks

9. (a) The point A(2, 2) lies on s‘he

10.

parabola y = x% + px + q.

Find a relationship between p

and gq. (1)

77 A (2,2

>
X

(6) The tangent to the parabola at A is the line y = x. Find the value of p.
Hence find the equation of the parabola. (6)

(¢) Using vour answers for p and ¢, tind the value of the discriminant of
x? 4+ px + g = 0. What feature of the above sketch is confirmed by this value? 2)

The cargo space of a small bulk
carrier is 60m long.

The shaded part of the diagram below represents the uniform crossssection of

this space. It is shaped like the parabola with equation y = %xz. -6<x<6,
between the lines ¥y = 1 and y = 9.

Find the area of this cross-section and hence find the volume of cargo that this

ship can carry. )

[END OF QUESTION PAPER])



