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Given that y= %ﬁ forx >0, find the range of values of x for which y is a decreasing function of x. [4]

A
xy
(2,6)

>

o y
The diagram shows part of a straight line graph drawn to represent the equation y = . f b where
a and b are constants. Given that the line passes through (2, 6) and has gradient —3, find the value of
a and of b. ' [4]
Without using a calculator, find the value of 6%, given that 3**2 = 122, o [4]

Solve the equation 2c0s26 =4 + 5cosf for 0 < @ < 2z, giving your answers, in radians, correct to
2 decimal places. [5]

\

The variables x and y increase in such a way that, when x = 2, the rate of increase of x with respect
to time is twice the rate of increase of y with respect to time. Given that y = k~v4x+1 | where k is a
constant, find the value of £. [5]

A solid rectangular block has a square base of side x cm and a height of y cm. The total surface
area of the rectangular block is 120cm? and the total length of the 12 edges is 54cm. Show that
x2—-9x+20=0 and find the possible values of x and of . [5]



4

7  The coefficient of x in the expansion of (2 —3x)(1 +ax)® is 3.
(i) Find the value of the constant a. [4]

(i) Using your value of a, find the coefficient of x2 in the expansion of (2 —3x)(1 + ax)®. 2]

/TN T
The diagram shows part of the graph of y =3 —|2x + ]| .

(i) Find the coordinates of the points 4, B and C. [3]
(i) Solvetheequation 3— [2x+1| =x. [3]

9  Theequation of acurveis y=ax>+b, whereaand b are constants. The equation of the normal to the
curve at the point where x=11is 5y +2x=12. Find the value of a and of b. [6]
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(2J2 +4/3)em

The diagram shows a rectangle ABCD in which AB = (24/2 + \[3)cm. Given that the area of the
rectangle is (9 + \/g) cm? , find, without using a calculator,

(i) the exact value of BC in the form (\/; - \/_b_ )em, where a and b are integers, [4]
(ii) the exact value of (AC)? in the form (c— \/3) cm?2, where ¢ and d are integers. 3]
1 | Ay
B
C(10,3)
A(-2,2)
\ -
19) \/ X
D

The diagram shows a rhombus ABCD in which the coordinates of the points 4 and C are (-2, 2) and
(10, 8) respectively. Given that the point B lies on the y-axis, find

@) the coordinates of B and of D, [6]
(i) the area of the rhombus. 2]

12 A particle P leaves a fixed point O and moves in a straight line so that, ¢s after leaving O, its
displacement, s m, from O is given by

s=tin(t+1)-t.

Find, when ¢ = 20,
(i) the displacement of P from O, [1]
(i) the velocity of P, [4]

(iii) the acceleration of P. [4]
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The diagram shows a rod OA, which is hinged at O, and a rod 4B, which is hinged at 4. The rods can
move in the xy-plane with origin O where the x and y axes are horizontal and vertical respectively.
The rod OA can turn about O and is inclined at an angle 8 to the y-axis, where 0° < 8 < 90°. The rod
AB can turn about 4 in such a way that its inclination to the horizontal is also 6. The lengths of O4 and

AB are 5m and 3 m respectively. Given that B is zm from the x-axis,

(i) find the values of the integers a and b for which
h=acos@+ bsiné.
Using the values of a and b found in part (i),
(i) express 4 in the form Rsin(d + a), where R > 0 and 0° < a < 90°.
Hence |
(iii)  state the maximum value of # and find the corresponding value of 6,

(iv) find the value of § when 7 = [17.
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