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List of formulas
Equation of a circle with centre (a, b) and radius r. x—a)Y +(—h'=,*
Curved surface area, 4, of cone of radius r, sloping edge /. A= nrl
Surfacc arca, A, of sphere of radius 7. A= 4mr’
Volume, ¥, of pyramid or cone, base area A, height A. V= %Ah
Volume, V, of sphere of radius r. V= %nr’
Quadratic equation For the equation ax” +bx+¢ = 0,
_—bt Vb’ —4dac
X 55
. . " w | -0 ny o n—2;2 m on—ryr "
Binomial theorem (a+b) =a" + 14 b+,,u b +...+ra b+ ... +b",

n!
(n—r)ir!

where 2 1s a positive integer and [:] -

Arithmetic series u =a+n—1)d

S, = gnla+D=1n{2a+(n="1)d}

Geometric series % =ar"?
a(l1—r")
N= M= ~UxD
MY | -
S,‘ - l_’. (Irl\ l)
Identities sin“A+cos°Ad=1
sec A= 14tan 4

> -
cosec”d = 1+cot" 4

N . Bizc: B o 5B
Formulas for AABC sind _sinB sinC

a’=b*+c*—2bccos A

A= %absmc
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Caleculators must not be used in this paper.

1 (a) On the axes, sketch the graphs of y=4|x—1| and y=|3x+2|, stating the intercepts with the
axes. [3]

.

(b) Solve the inequality 4|x—1]|=<|3x+2]|. [4]
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The diagram shows the curve vy = acosbx+c¢ for —180° < x < 180°.
It is given that a, b and ¢ are integers.

Find the values of @, b and c. [3]

3  The point 4 has coordinates (—3,6).
The point B has coordinates (7, —8).

Given that the line AB is the diameter of a circle, find the equation of the circle. (4]

I © UCLES 2025 0606/ 1 2VF/'M25 I




* 0000800000005 *

B L ]

The polynomlnl pis gl\ enby p(x) = a’x" +2ax’ +ax+2, where a is a positive integer.
It is given that 2x+ 1 is a factor of p(x).

(a) Find the valuc of a. [3]
(b) Hence factorise p(x). [2]
(¢) Hence show that the equation p(x) =0 has only one real root. [1]
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5 (a) Write 2v’ —2x+3 in the form (l(.(’+ b)” + ¢, where a, b and ¢ are constants. [3]

Itis given that f(x) = 2x” —2x+3, for x < p.

(b) Write down the greatest value of p for which f has an inverse. [1]
(c¢) Using this value of p, write down the range of f. 1]
(d) Using this value of p, find an expression for £ 3]
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Itis given that tanf = — and 1807 < @ < 360°.
(a) Find the value of cos8. (2]
(b) Find the value of sin8. [1]

(c) Find the value of sec@+ cotd.

-
atbye

Give your answer in the form 3
L i

, where a, b and ¢ are integers. [2]
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0 ”x
The diagram shows part of the curve y = :?_—T + 2 and part of the line  y = 2x+ 1 intersecting at
the point 4. i
(a) Find the coordinates of 4. [4]
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(b) Find the exact area of the shaded region. [6]
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The first term of a gcomcmc progression is 10.
This geometric progression has a positive common ratio .

The first term of an arithmetic progression is also 10.
This arithmetic progression has a negative common difference 4.

The second term of the geometric progression is the same as the fourth term of the arithmetic
progression.

The third term of the geometric progression is the same as the sixth term of the arithmetic progression.

(a) Find the values of rand d. [6]

(b) Determine whether the geometric progression has a sum to infinity. [1]
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Solve the equation log,(x+1)—4log 2 =3, [5]
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10 The point P lies on the curve v = (5x+2).
The x-coordinate of P is 5.
The normal to the curve at P intersects the line x+y = 11 at the pomnt Q.
The point R 1s the reflection of Q in the tangent to the curve at P,

Find the coordinates of R. [9]
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Continuation of working space for Question 10.
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O M B

In the diagram, OA =aand OB = b.

The point M is the midpoint of OB.

The point NV 1s such that ON = 3NA.

The lines BN and AM intersect at the point .X.
BX = ABN . where A 1s a constant.

A—l\’ = pm, where 4 is a constant.

(a) Find OX in terms of a,band A, [3]
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(b) Find QX in terms of a, b and u. [2]

(c) Hence find the values of A and L. [4]

Question 12 is printed on the next page.
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12 Itis given that y = xe™

. o dy
(a) Find 7. (3]
(b) Hence find J.xe ¥ 24v. (4]
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