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List of formulas

Equation of a circle with centre (a, b) and radius r. (x— cz)2 + (- b)2 =7’
Curved surface area, 4, of cone of radius r, sloping edge /. A= nrl
Surface area, A, of sphere of radius . A= 4m?
Volume, V, of pyramid or cone, base area A, height 4. V= é—Ah
Volume, V, of sphere of radius 7. V= %nr
Quadratic equation For the equation ax>+bx+c=0,
_ —b+ Vb —4ac
*= 2a
: : n n nt o, nl y—2,2 nl y—ryr n
Binomial theorem (at+b)'=a +1a b+2a b +...+ra b"+...+b
h . itive int d n| ni'
where 7 is a positive integer and | | = =)

Arithmetic series u,=a+(n-1)d

S, = gn(a+1)=3n{2a+n—1)d}

Geometric series u = ar’ !

Sn:a(%—:") r#1)

0

_a
S,= 7% (1l <1)

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

_1 .
A—2 ab sinC

Formulas for AABC
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1 Thecurve y=2x"+k+4 intersects the straight line y=(k+ 4)x at two distinct points.
Find the possible values of £. [4]
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The diagram shows the graph of y = f(x), where f(x) is a cubic polynomial.

(a) Find f(x) giving your answer as a product of linear factors.

(b) Write down the values of x such that f(x) <0.

3 Solve the inequality |5x + 4| < |2x — 3.
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4  The function fis defined as f(x) = ¥ +2x—3 for x > 1.

(a) Given that the minimum value of x> +2x—3 occurs when x = —1 explain why f(x) has an
inverse. [1]

(b) On the axes below, sketch the graph of y=f(x) and the graph of y=f"'(x).
Label each graph and state the intercepts on the coordinate axes. (4]

y“
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5 (a) Showthat —————— canbe writtenas 1+ secux.
—Ccosx

1

(b) Hence show that I

1 —cosx
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6  Solve the following simultaneous equations.
log,(x +y) =2
2log,(x + 1) =log,(y +2) [6]
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7 When)” is plotted against Inx, a straight-line graph is obtained.
The straight line passes through the points (1, 5) and (6, 15).

(a) Find y in terms of x.

(b) Given that y > —1, find the corresponding values of x.
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8  The polynomial p(x)=6x> +ax’ + bx +2 where a and b are integers, has a factor of x — 2.

(a) Given that p(1) =-2p(0), find the value of a and of b. [4]

(b) Using your values of a and b,

(i) find the remainder when p(x) is divided by 2x—1, [2]

(ii) factorise p(x). [2]
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9 (a) Find the equation of the tangent to the curve y=x>—6x>+3x+ 10 at the point where x = 1.
Give your answer in the form y = mx + c. (4]

(b) Find the coordinates of the point where this tangent meets the curve again. [5]
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4(x+ l)zdx

10 Find the exact value of fz >
X

[6]
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11

2b

».

0 »
3a

In the diagram OP = 2b, 0S = 3a, SR =b and P—Q =a.
The lines OR and QS intersect at the point X.

(a) Find O—Q) in terms of a and b.

(b) Find Q)S’ in terms of a and b.

(¢) Given that Q—))( = ﬂ@*, find OX in terms of a, b and u.

(d) Given that OX = /lﬁ, find OX in terms of a, b and 4.
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(e) Find the values of 4 and u. [3]
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12 Circle C, has equation XX +)?—2x+6y=0.
The point 4 lies on the circumference of the circle and has coordinates (2, 0).

(a) Find the equation of the tangent to the circle at 4.
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The circle C| is reflected in the tangent at 4 to form the circle C,.

(b) Find the equation of C,. [5]

Question 13 is printed on the next page.
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13 Itisgiventhat 2+cosf=x forl <x<3and 2cosecfd=y fory>2.
Find y in terms of x. [4]
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