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Equation of a circle with centre (a, b) and radius r.

LT

List of formulas

(x—ay + (-0 =r

Curved surface area, 4, of cone of radius 7, sloping edge /. A=mrl
Surface area, 4, of sphere of radius . A= 4m?
Volume, V, of pyramid or cone, base area A, height 4. V= %Ah
Volume, V, of sphere of radius 7. V= %nr
Quadratic equation For the equation ax” + bx + ¢ =0,
_ —b+Vb*—4dac
r= 2a

: . n n nl u—1 nl n-2,2

Binomial theorem (a+b)'=da"+ 119 b+2a b+ ...+

where 7 is a positive integer and [ ]

Arithmetic series u =a+n-1)d

_ n!
I (m—r)r!

S, = gn(a+D=En{2a+(n—1)d}

Geometric series u = ar" !
a(l1-r"
S,= T %1
_a
S,= 7% (<)
Identities sin”A + cos’A =1

sec’4=1+tan’4
cosec’A =1+ cot’A

a_ _ b __c¢
sind sinB sinC
a® =b>+c* —2bc cos A

A=%ab sinC

Formulas for AABC
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Calculators must not be used in this paper.

"

) —05 O 3

The diagram shows the graph of y = |f(x)|, where f is a cubic polynomial.
Find expressions for the two possible functions f(x).
Write each expression in fully factorised form. [3]
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2 Solve the equation Xit1= —,
X
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A circle with centre C has the equation x*+ y —10x—4y+24 =0.

(a) Show that the line y =2x—3 is a tangent to this circle. [3]
(b) Given that this tangent touches the circle at the point P, find the coordinates of P. [2]
(¢) Find the equation of the circle which has its centre at P and passes through the origin. [3]
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4 (a) Find f sin6d6.
0

(b) Giventhat 0 < a < E, show that
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cota+tano
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can be written as sinc.

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000007 *

(T i

The polynomial p is such that  p(x) = 3x> —7x* +ax+b, where a and b are integers.

]

It is given that p’(—1) =21 and that x—2 is a factor of p(x).

(a) Find the values of a and 5. [4]
(b) Hence write p(x) as a product of linear factors with integer coefficients. [3]
(¢) Using your values of @ and b, solve the equation 3e® —7e* +ae® +b = 0. [3]
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When Iny is plotted against x’,a straight line passing through the points (2,5) and (—8,25) is obtained.

(a) Find y in terms of x. [4]

(b) Find the value of x when y = ¢*°. [2]
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A geometric progression has a 4th term of % and a 6th term of —322 4{; ,

where k is a constant.
The common ratio of this geometric progression is positive.

(a) Find the common ratio in terms of & and the value of the first term of this geometric progression.

[4]

(b) Given that this geometric progression has a sum to infinity of 3, find the possible values of k. [3]
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d
(a) Find ay when x = 0.

Give your answer in the form Inp, where p is a constant. [5]

_ In(3x*+16)
- x+2

(b) Given that x increases from 0 to 4, where 4 is small, write down the approximate change in y. [1]
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It is given that f(x) =2In(3x—4), for x > a, and that f' exists.

(a) Find the least possible value of a. [1]
(b) For your value of a, find the range of f. [1]
(¢) For your value of a, find an expression for - (x). [2]

(d) Itis given that the equation f(x) = ! (x) has two roots.

For your value of a, sketch the graphs of y = f(x) and y = £~ (x) on the axes.

Label each graph.

State the intercepts of each graph with the axes.

State the equations of any asymptotes. [4]
A
0 g
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C
B)= E
~
~
O rad>’
A4 r [9) r

The diagram shows the shape OABCDEF.

AOF is a straight line.

OAB and OEF are sectors of a circle with centre O and radius 7.
Angle BOA = angle EOF.

OCD is a sector of a circle with centre O and radius %

Angle COD is 6 radians.

The point B lies on the line OC and the point £ lies on the line OD.
The line BE is parallel to the line AOF.

(a) Find, in terms of » and 6, the area of the shaded region BCDE.
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T —

C D
B)—< ~FE
~ 4
~ 4
~ 4
~ 4
\~ 'I
~ 4
~ 4
\~\/—\"
.Orad.
~ 4
\~ 'l
A 7 0 7 F

The diagram shows the shape from part (a) with region O4BEF shaded.
Find, in terms of » and 6, the perimeter of the shaded region.
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A

(0] B

The diagram shows the triangle OA4B, where OA=a and OB=b.

The point P lies on OA such that oP = %@I

The point Q lies on AB such that A0 0= —AB .

The straight line through Pand Q meets the straight line through O and B at the point R.
It is given that OR=Ab and PR = ,uPQ where A and g are constants.

(a) Find OR in terms of a,band 4.
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(b) Hence find the values of A and u.

Question 12 is printed on the next page.
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12 A curve is such that its gradient at the point (x, y) is given by (5x— 2)%.

The curve passes through the point (2, %)

Find the coordinates of the stationary point on the curve. [6]
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