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Formulae
FSMQ Additional Maths (6993)

Binomial series
(a+b)=a"+"ca" b+ "C,a" %+ . +"Cra" "B 4+ .+ b

n!
= — r<n

for positive integers), where"C; = Gy = [
positive Integers, W ' = ( rr(n—r)!

The binomial distribution
If X~B(n, p) thenP(X = x) = (Q)px(l - p"
Numerical methods

: b 1
Trapezium rule:faydx =5 h((Yo+Yn) +2(vi+ Yo+ . + Yno1) )

Kinematics
Variable acceleration formulae Constant acceleration formulae
= E V=u-+at
= =
dv d%s 1 -
= — = — s =ut+ —at
dt dt? 2
1
s=|vdtandv = | adt S=— (u+v)t
[ [ S (U+ V)

\/2:u2+2as

1
s=wt - —at?
2



Question 1
You are given thay = X+ 2x— 7

., dy
Find ==
(a) Fin »

[ 2 marks ]

(b) Use your result to part (a) to show that the grapk ef X+ 22X — 7
has no turning points

[ 2 marks ]

Question 2

Show that% can be written in the form> _C\/H

+V2

wherea, b andc are integers to be found

[ 3 marks ]



Question 3

N X 6
(a) Simplify v+ 2 %1

[ 3 marks ]
In this question you must show detailed reasoning
X 6
b Solve — = 4 giving your answer in exact form
() X+ 2 x-1 aving y

[ 4 marks ]



Question 4
In this question you must show detailed reasoning

(a) Expresst2 + 8x — 12 in the forma(x + p)2 + q

[ 4 marks ]
(b) Hence find the minimum value &2 + 8x — 12

[1mark]

Question 5
Solvesin(x + 30°) = 0.2 for 0° < x < 360°

[ 4 marks ]



Question 6
In this question you must show detailed reasoning.

(a) Show that(x — 3) is a factor ofx® — 5x% + x + 15

[ 1 mark]

(b) Hence solve the equatioﬁ'" 5% +x+15= 0
Give exact answers.

[ 4 marks ]



Question 7

X B

The diagram shows a triangular prism.

The rectangl&BCD is horizontal andBFE is a square inclined at 2@ the
horizontal such thd is vertically abovd andF is vertically aboveC.

The area of the squaBFE is 1600 m.

Xis a point oMAB such thalAX = 12 m.

Calculate
(a) the area oABCD

[ 3 marks ]

(b) the angle between the linkg andXF

[ 5 marks ]



Question 8
An object is falling through a liquid. The distance fallen is modelled by the

formula s = 48t — t3 until it comes to rest, wherais the distance fallen

in centimetres andis the time in seconds measured from the point when the
object entered the liquid.

(a) Find
(i) the acceleration wheh=1

[ 5 marks ]

(i) the time when the object comes to rest

[ 2 marks ]

(iir) the distance fallen when the object comes to rest

[ 2 marks ]



(b) Sketch the velocity/time graph for the period of time until the object
comes to rest.

w
1=
|

ro
=
|

velocity in m/s

time in seconds

[ 1mark]

Question 9
A container with volume I6c¢cn® is to be a closed cylinder.
The manufacturer wishes to minimise the surface area of the cylinder.

h

(1) Show thath = % whereh is the height (in cm) of the cylinder

andr is the radius (in cm) of the circular base.

[1mark]



(ii) Hence show that the surface area is giversby 2z 2+ %

[ 3 marks ]

(iii) Find the value of When$ =0

[ 5 marks ]



d’s ds
[ Find th I = when— = 0
(iv) Fin evaueodr2 when ar

[ 4 marks ]

(v) Hence, find the minimum surface area of the cylinder

[1mark]

[ End Of Paper ]
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