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CORE MATHEMATICS (C) UNIT 1 TEST PAPER 6

1. The equations of two straight lines are 2x =y + 3 and 2y = x + 3.

(i) Determine by calculation whether the lines are perpendicular. 12]

(i) Calculate the coordinates of the point where the lines intersect. 2]

2. (i) Express (1+ Jf)z in the form @ + b+/2 , where a and b are integers to be found. [2]
! 1

(i) By substituting x = y?, or otherwise, solve the equation 6y =y+9. [4]

3. The diagram shows the graph of y = f{x).

A}’
17 | I, : .
0 2a 10a >,
_a ................................. ELTEL
Sketch, for 0 <x < 8a, graphs of () y=flx + a), (i) y=flx) + a.
In each case, indicate clearly the coordinates of any points of intersection with the axes. (6]
4, Solve for x the equations
. a1 .
(@ 52“=-2—5, (i) Vx+3=x-3. [7]
5. The circle C has equation K+ —2x+5y+7=0.
(i) Find the coordinates of the centre of C and show that the radius of Cis % [4]
(i) Show that the point 4 (1, 2) lies on C and find the coordinates of the point B such that
AB is a diameter of C. [3]
6. Giventhat W=18v + 2500 , where v > 0,
v
. d’w .
6)] ﬁndiiz and T in terms of v. [4]
dv dv
(i) Find the value of v when —dEFK =2 [3]
v
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7.

9.

In this question, f(x) = 1 — 5x and g(x) = %
—-5x
Solve for x the equations
(D) fex) =g, [4]
.. ]
(i) f(;) = g(x). [6]

The point (5, k) lies on the curve y = x(8 — x).

(i) Find the value of k. [1]
The tangent to the curve y = x(8 — x) at (5, k) meets the x-axis at P. This tangent also meets the
line of symmetry of the curve at Q.

(ii) Find the coordinates of P aﬁd Q. [71
R is the point where the curve cuts the x-axis, for x> 0.

(iii) Find the area of the triangle POR. [3]

A closed rectangular box has width x cm, length 3x cm and height # cm, as shown.

hcm
X cm
3xcm
(i) Show that the total surface area of the box is 2x(3x + 4/) crm’. [4]
(ii) Find an expression in terms of x and 4 for the volume of the box. [2]
2
(if) Given that the surface area has a fixed value of 450 cm’, show that &= %ﬁ-—— [2]
x

(iv) Use differentiation to find the value of x for which the volume is maximum subject to

the surface arca being 450 cm’, and state this maximum volume. [6]

Core Maths | Test Paper 6 Version C © 2004 DELPHIS PUBLICATIONS



PMT

[—

o

CORE MATHS 1 (C) TEST PAPER 6 : ANSWERS AND MARK SCHEME

(i) Gradients are 2 and ¥, so not perpendicular

(i) 4y—-6=y+3 y=3 Point is (3, 3)
G)1+2+242 a=3,b=2
(i) 6x=x"+9 X' 6x+9=0 x=3 y=9

(i) Translated a units to the left, through (-4, 0), (0, a/2), (34, 0), (7a, 0)
(i)) Translated a units upwards, through (0, a), (64, 0)

(i) 2x+1=-2 x=-3/2
(i) x+3=x"—6x+9 F-Tx+6=0 (x~Dx-6)=0
x=1lor6 Must havex-3>0,s0x=6

@ G-+ @p+52°-%=0 Centre = (1, —5/2), radius = %

(i) 1+4-2-10+7=0 B=(1,-3)
2

i ﬁ=18_25?0 , d sz:sogo

dv v dv v
@ 18-20-2  2=250016 y> 0s0v="50/4=125

v
() (1-5x)=16 1-5x=4o0r-4 x=-3/50rx=1
(i) 1-~§-=—1—6— x(1 — 5x) — 5(1 — 5x) = 16x
x 1-5x

53— 10x+5=0 5(0—1Y=0 x=1

(i) k=5(3)=15

(i) Gradient=8—2x=-2at (5, 15) Tangent is y — 15 =-2(x - 5)
Pis(12.5,0) AtQ,x=4s0Qis(4,17)
(iii) Ris (8, 0) Area=9/4 x 17=153/4

() A =2(ch) +2(3xh) +2(3x%) = 6x° + 8xh = 2x(3x + 4h)
(i) V=32 hem’
(iii) ITA =450, 3x* + 4xh =225 h = (225 - 3x%)/4x
(iv) Then V'=675x/4 —9x’/4  dVidx = 675/4 —27x°/4 =0 whenx =5
h=15/2 Vigax = 562.5
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