
1. The line 1, has equation 2x + 4)y -3 = 0 

The line 1, has equation y = mx + 7, where m is a constant. 

Given that l, and 1, are perpendicular, 

(a) find the value of m. 

(2) 

The lines and , meet at the point P. 

(b) Find the x coordinate of P. 
(2) 

2cT4y-3 02 y 3-2ac 

2 

b) 
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2. Find, using algebra, all real solutions to the equation 
i) 16a= 2Va 

(4) 

(i) b + 7b2 - 18 = 0 

(4) 

6 2Ja 

a , 0 

Let Let Cb 

C+c 18 = O 
c9)(c -2) = O 

c -9, 2. 

b -9, 2- 

b 9,So SO 
2be J2 
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3. (a) Given that k is a constant, find 

simplifying your answer. 

(3) 

(b) Hence find the value of k such that 

0.5 
(3) 
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5. A curve has equation 

y 3x+ +2 x>0 

d (a) Find, in simplest form, 
dx 

(3) 

(b) Hence find the exact range of values of x for which the curve is increasing. 

(2) 
y 3oc' +2 

d 

O70 dx 6oc- 0 

6'-24 7 O 
4+ 

oc> 3 4 

* 
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6. 
C 

2x cm 

60 

B 3x cm 

Figure 1 

Figure 1 shows a sketch of a triangle ABC with AB = 3x cm, AC = 2x cm and 

angle CAB = 60° 

Given that the area of triangle ABC is 18 3 cm? 

3) 
(a) show that x = 2 3 

(3) 
(b) Hence find the exact length of BC, giving your answer as a simplified surd. 

a) Area-4 2c 3c Sinlo":183 

83 

x= 2 12 23 

b) Bc = (63) ) - (2x 4 6 cos60) 

84. 

Cm BC Ja 2 e 
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7. The curve C has equation 

k 
y=+ xe R, x#0 

where & is a constant. 

(a) Sketch C stating the cquation of the horizontal asymptote. 
(3) 

The line has equation y =-2x +5 

(b) Show that the x coordinate of any point of intersection of / with Cis given by a 

solution of the equation

2xr2-4x+k2 = 0 

(2) 

(c) Hence find the exact values of k for which l is a tangent to C. 

3) 

14 

D6 1 An 1AAA 



Question 7 continued 

y-2x1S = a 

2 + Sc = k+ oc 

2oc2-4x o 

e) b-+ac = 0 
6 8 =o 

h= 2 
2 

(Total for Question 7 is 8 marks) 
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8. (a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of 

giving each term in its simplest form. 

4) 
(b) Explain how you could use your expansion to estimate the value of 1.925 

You do not need to perform the calculation. 

1) 

a) (2 ) + c, x 2x *e)+(c,x 2[3) 

64 4 4OC+13Sx 

b) Se+ 2 : 1. 92S 

O. o7S 
- O- 

aJooue. Ose exponsion 
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9. A company started mining tin in Riverdale on Ist January 2019. 

A model to find the total mass of tin that will be mined by the company in Riverdale is 
given by the equation 

T 12003(n 20) 

where T tonnes is the total mass of tin mined in the n years after the start of mining. 

Using this model, 

(a) calculate the mass of tin that will be mined up to Ist January 2020, 

(1) 

(b) deduce the maximum total mass of tin that could be mined, 

(1) 

(c) calculate the mass of tin that will be mined in 2023. 

(2) 

(d) State, giving reasons, the limitation on the values of n. 

(2) 

1200 3(1-20)* 17 tonnes 

b) 1200 tonneS

c)(120o - 3(s-20)) - (no0 - 3(4-2o)) 

S2S 432 

93 93 tonneS 

d) The model íS Only Valid for n20 
btal mined dlecraSe, ameun4 con n ot 
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10. A circle C has equation 

r+y-4r + 8y- 8 = 0 

(a) Find 

(i) the coordinates of the centre of C, 

(i1) the exact radius of C. 
(3) 

The straight line with equationx =k, where k is a constant, is a tangent to C. 

(b) Find the possible values for k. 
(2) 

a)i) ( 2)-4(4 4) -16 -8 O 

-2) g) = 28 

Cene (2 -+) 

Js 2adivs 

b)h 2 Jas 
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11. fx)= 2x- 13x2 + 8x + 48 

(a) Prove that (r - 4) is a factor of f(r). 

(2) 

(b) Hence, using algebra, show that the equation fr) = 0 has only two distinct roots. 

(4) 

y= f(r) 

Figure 2 

Figure 2 shows a sketch of part of the curve with equationy = f(r). 

(c) Deduce, giving reasons for your answer, the number of real roots of the equation 

2x-13x+8x + 46 0 

(2) 
Given that k is a constant and the curve with equation y = fr + k) passes through the origin, 

(d) find the two possible values of k. 

(2) 

a)A) 204)-13(4 8() u & 
128- 208 30+48 

f(4) = 0 - 4 fac or. 

24 



Question 11 continued 

b)2c-13c +8x 8 
oe-4)(2- 5x - 12) 

)(2c+ 3)(x - 4). * 

o-4) (2x *3) 

-)(2se r3) o nas. Cos 

c)3 SO he equation (e) -2, 

Point c4 n onge StTaticnar Pe 

o 1Aeshon wa es So luhon S crecedA are 
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12. (a) Show that 

10sin 0-7 cos+2 
= -5 cos0 

3+ 2 cos0 
(4) 

(b) Hence, or otherwise, solve, for 0 sx< 360°, the equation 

10sin r-7 cosx + 2 
- = 4+3 sinx 

3+2coS X (3) 

a) 10 Sio'0 10-Ocos 6 

I0-10cos 6-T cos6 2 

3+2co s6 

- Ocos e -1cose +/2.

32cos6 

(-Scos6+ 2cose 3) 

3cosS 

4 Scose 

b) -bcs6 4 +3Sioc 

Sco sx 35in 
+anx= 

12130 

28 



13. 

R 

Figure 3 

Figure 3 shows a sketch of part of the curve with equation 

y=2r- 17x+ 40x 

The curve has a minimum turning point at x = k. 

The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and the line
with equation x = k. 

Show that the area of R is 2 
(Solutions based entirely on graphical or numerical methods are not acceptable.) 

(7) 

y 2- 1oc+ 40x 

-

L: 3, 4. 

te oerhumins pn 
considerrd/ passedalre nas o een 

32 

5 1 A n ? A A 



Question 13 continued 

2 12 +HOc 

23 +320 
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14. The value of a car, £V, can be modelled by the equation 

V= 15 700e 0251 +2300 IER, 0 

where the age of the car is t years. 

Using the model, 

(a) find the initial value of the car. 
(1) 

Given the model predicts that the value of the car is decreasing at a rate of £S00 per year 

at the instant when t= T, 

(b) (i) show that 

3925e-0257 = 500 

(ii) Hence find the age of the car at this instant, giving your answer in years and 

months to the nearest month. 

(Solutions based entirely on graphical or numerical methods are not acceptable.) 

6) 
The model predicts that the value of the car approaches, but does not fall below, £A. 

(c) State the value of A. 
(1) 

(d) State a limitation of this model. 
(1) 

I8OOO 

b) 1 dV -392Se 
0- 2S E 

- Soo. 

dt 

-0- 2St 

392Se = SOO 

SCO 
392S 

o.St 

Soo 
- 0.St n 

3925 

Soo 
t: - 4 In 312S monhs. 
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Question 14 continued 

c) 22O0 

d) Oer factors affect vawe t he Car
condi 5m meaqe, etF. 

- 
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16. (1) Two non-zero vectors, a and b, are such that 

a+b=al+ |b 

Explain, geometrically, the significance of this statement. 
(1) 

ii) Two different vectors, m andn, are such that m| = 3 and |m -n| =6 

The angle between vector m and vectorn is 30° 

Find the angle between vector m and vector m - n, giving your answer, in degrees, 

to one decimal place. 
(4) 

1) an dreehen Same 

M 

n 

3 M 

n-n 

- 

3 

Sin30 Sne 

Sine=sin30 

2 4.48 

130-(3 4.43)= 135-s2 
2135. S 

42 

D 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

