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:O Wltlaout ulna a ealeulator, flnd the exact value of 12•, afvon that 32<•+1>-41
•
111 .0. (3) 

:u) Solve the equation 2,i.. .13,• -15. 

'.I) Find tho ran1• otvaluea ob for whioh x(lO-x)>.24. 

'.ii) Pindthorangoofvaluesofcforwhioh x(10-x)<c2
• 

'.I) Sketch. on tho same diqram. tho arapha of y • x -1 and y" • 4.i for x > 0. 

:u) Find the coordinates of tho point ofinteraeotion of the papha. 

(i) Find the exact value of sinl6S0
• 

[4] 

[2] 

(4) 

[2) 

[3] 

[3] 

:u) Hence, show that cot 2 16S0 oan be expressed in tho form a+ b./3 where a and b aro intoaora. 
[4]

3iven that tho term independent ofx in tho expansion of (3+Sx2{1-�r ia 38, where n is a 

Jonstant. tln� 

:a) tho valuo of n, 
;b) tho coeffloiont of ! . 

X 

tho population, P, ofa certain species offroas is given by 

P=As-•1
, 

IVhero A and k are oonstants and t is the time in years from 1 January 2000. 

[4] 
[3] 

Over a period of 10 years from 1 January 2000 to 1 January 2010, P decreased from 90 000 to
40 000. 

Find 
(I) the V,!lluo of A and of k,

�ii) the year in which the population will be reduced by 70% as compared to the year 2000.
[2] 

ci1 
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7. A. hemispherical oontainer it lbown in tbe diaaram below. 

�en tho depth of the water is h m, tho volume, V m'. 11 alvon by · 
V • 1� ,da(3-4h2), where .o Sh s 0.5.

1 dY 5,r dh <
r
> Pind tho value of Ir �r which di• 

36 dt . [3] 
I 

Cf') If water is �owina into the bowl at a constant rate of 
8:0 m

3s-1
, find tho rate of change of

h when h • 0.2S . [2] 

8. A circlo, centre C, passes through tho pointP(-1, 6) and touches the line 2y+Sx=l6 at the
P,oint Q(2, 3). 

y 

----�i------------t---4�.-----•x 

(i) Find tho equation of tho porpendicular bisector of PQ. Hence find the equation of tho·
circle. [6] 

(ii) Find the coordinates of R such that CPQR is a parallelogram. [2) 
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:ie dt..,...n. tht two oireltl touch It /l. ABC !lftd BO IN oonunon .....-to dlt two ofrolt1. 
ancl Cl n produoN to D and F Ntpeotively. 

Prove that AF '8 parallel to CD . 

) Prove that AC ta a diameter of a oirole which pauea throuah A, Band C. 

) Show that ! (2x+sln2x) • 4cos2 x. 

X 

P:z I£ �X 

[4] 

[4] 

[2] 

Tho diaaram shows. part of the graph of y .. 8cos2 x. The no�al to tho curvo at A, whore 

x • f, moots tho y-axis at B.

(i) Show that they-coordinates of Bis 12!;,r , [4] 
(ii) Determine the area of the shaded region bounded by the curve, tho lino AB, the x-axis

and the y-axis. [5] 
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11. ltiaafventhat f(�)•x2 -8x+9 for 2�x,7.

(i) Find the VII• of a and of 6 fbr whwh f(.¥}• (.¥-a)2 + b .

(U) Ptnd th, ttatfelwy point of tht ara,h y • ft<�� and dttermine iii nature.

(iii) Sketch the araph of y;.:. lf(x�.

(iv) Find tho range ofvaluos of x for which jf(x)I > 6.

[2) 

[l) 

[3) 

[2] 

(v) Dotetnd�tho number of aolutJons of tho equattonjf(x)l•m¥+c in each of the following
caaea, when

(a) ffl•l and D•l,

1 
(b) m•-- and c•4.

2 
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Piftd a quadratic equation for which the 1um ofrootl it i and the sum of the cube oithtrootl ia

¥· w

(a) Variables x and y are connected by the equation log3y=alog3x+b, whoro a and bare
constants. Using experimental values of x and )', a graph was drawn In which log, y was
plotted on the vertical axis against log3 x on the horizontal axis. The straight line which was
obtained puaod throu&h tho point, (1, l) and (-1, S). 

(i) Find the value of a and of b. [3] 

(ii) Show that x and y can bo expressed in the form y • kx', where le and n are constants
to be found. [3]

(b) Given that log,x' = loaau, express u in terms of x.

(') Sh th t sin2x+l-cos2x l+tanx 1 ow a 
sin2x-l+cos2x 

= 
1-tanx ·

( ") 1 f1 3 th 
. sin 2x + 1-cos 2x11 Hence, so ve or - < x < 2, e equation . = 6 tan x.sm2x-l+cos2x

[3] 

[3] 

[S]

(a) Find the value of m, where m > 0, for which 2x2 
+ x + m is a factor of 4x3 

+ Sx -3. · [3]

(b) The cubic polynomial f(x) is such that the coefficient of x3 is 3 and the roots of tho equation
f (x) = O aro -2. 3 and k. Given that f(x) has a remainder of 42 when divided by (x + 1) ,
find 
(i) the value of k, [3] 
(ii) the remainder when f (x) is divided by x. [2]

(') E -2x-6 . 
'!fr . 1 xpress 2 in part1a actions.

(x+ l)(x -3) 

(ii) Differentiate ln�2 -3) .

[4]

[l] 

(iii) Given that J 3 -3x � 9 dx= �Ina, using the results in parts (i) and (Ii), find the value
2(x+l)(x -3) 2 

cla �
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6. A device ia uud to 1imul1C. tbe breathina pattern• of a certain mammal's lunp. The volume, V
lint, of air In tie lunp of thit mammal. t HOOnd1 after the beafnnina of one breath can be
mo4ellt4� 

V • 0.45-0.4coa(kt), 0 �ts 4.

'Ilhe time for one breath is 4 �nda.

(i) Explain why this model susgosts that tho maximum capacity of the lungs is 0.85 litres.
[1]

(�i) Show that the value of k is f. [2] 

(iii) Find the lenath of time forwhkm the lunp contain at least O.S litres of air. [3]

(iv) Sketch the araph of V • 0.4.S-0.4coa(il). 0� t �4.

7. � curve has the equation y = 4xs,i.. It has a stationary point at ( p. ; ) where p < 0.

(i) Find tho exact value of p and of q.

[2] 

[S]

qt) By considering the sign of : , determine the coordinates and the nature of the other

stationary point. [2]

Oii) Find the range of values of x for which y = 4x3 e2i is a decreasing function. [2)

8. In tho diagram, PQRS is a rectangle. ABCDEF is a hexagon with angle AFE = angle BCD= 90°.
AB • 1 om, BC = AF = 6 cm, CD 1: EF = 3cm and angle QBC • angle PAF • 8, where
0° �8�90° . 

a 7cm D 

Qfl � \/ <J- I 

E D

(i) Show that the perimeter, L cm, of ABCDEFis given by L = 32 + 12cos8-6sin8.

(ii) Express Lin the form k + Rcos(6' +a), where R > O and 0° <a_< 90° .

(iii) Find the value of 8, if L = 35.

[3] 

(4)

I3]
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9. Th• diaaram ahowa the croaa-aection of a hollow cone of heijht 30 cm and but l'ldiua of 12 cm
and an inverted con, of radiua r cm and heipt "It cm. Both and on a horiaontal u1tot with the 
inverted cone in1id1 the hollow cone. The upper circular tdp of tht Inverted cont t• in contact
with tho hollow cone. 

J 
+-12cm__. 

(i) Express h in terms of rand hence show thanhe volume. V cm3 of the inverted cone is given
� 

( �) V=n10r1-
6

. [4)

Given that r can vary, 
(ii) find, in terms of 1t, the volume of the largest inverted cone which can stand inside the hollow

cone, and show that, in this case, the inverted cone occupies 
2
� of the volume of the hollow

cone. (7)

10. The population P, in millions, of a country was recorded in various y ears and the results are
shown in the table below. 

Year 2000 2005 2010 2015 
p 12.88 14.61 17.38 21.88 

It is known that P and I are related by an equation of the form P = 10+ Ab' • where I is the time
measured in years from January 1995 and A and b are constants. 

(i) Using graph paper, draw a straight line graph of lg(P-10) against I and use your graph to
estimate the value of A and of b.

[7] 

Use your graph to estimate 
(Ii) the population, in millions, in the country in January 199S, 

(iii) the year in which the population exceeds 35 million.
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11. The velocity, vm,-1, ofa particle, P, movina in a straiaht line is aiven by v = 31
1 + pt+q, where

t is tht tift'll in seooruil afttr the start of motion. At I ., 0, the displacement of tho particle from
Oia3m. 

Given also that when , = 2, the diaplacement of lh� p!trlicl� from O i.) 23 m and the acceleration
of the particle is -6 ms-a, 

(i) find the value ofp and of q, 
(ii) explain with cloar working whether P will return to its starting point.
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2016 secs PreHm Paper 1 

1. (i) !. 
3 

(ii) 0.405, 1.61

2. (i)4<.x<6
(ii) c<-S or c>S

3. {ii) (4."2)

4. {i) ./6 �Ji
{ii) 7 + 4.Jj 

5. {a) 8
(b)-47 

6. {i) 0.0811
{ii)2014 

7 (i) .!. . 3 

{ii) 
1 !o ms-1 or 0.00667 ms-1

8. (i) (x+3)2 +(y-1)2 =29

{ii) (0, -2)

10. (bii) 4.24 units2 

11. (i) a= 4, b = -1 
(ii) (4, 7), Maximum point
(iv) 3<x<5

(va) 2 solutions
(vb) 3 solutions
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1. x2 -!-1.o
2 

2. (af)a•-1, b• 4
cu> , • s1x-1 

{b) u ··./x 
3. (ii) X • -2.82, -2.68, 0.322, 0.464 ·

4. (a) 3

(bi) k=!
2 

(bii) 4$ 

S.(i) ..1__2!_
x+l x2 -3

(ii) -1!_
x

i
-3

(iii)�
3 

6. (iii) 1.84 s

3 27 · 
7. (i) p =-

2
. q = -2 or -13.S

(ii) point of inflexion 

(iii) X<-!
2 

8. (ii) L = 32 + 6...fs cos(O + 26.6°)
(iii) 50.S0 

9 (") 640,r 3. u -
3
-cm 

10. (ii) 11.8
(iii) 2023

11. (i) p = - 18, q = 24

(ii) L = 29 + .J3362 cos(O- 45°)
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