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Mathematical Formulae
1. ALGEBRA
Quadratic Equation

For the equation ax® +bx+c=0

_ —b++b?-4ac

2a

X

Binomial expansion

(@a+b)" —a" +ma“-1b +(2Ja”‘2b2 +---+(:ja”-'bf fet b,

I - _
where n is a positive integer and oM nn-1)..(n=r+1)
r) ri(n—r)! r!

2. TRIGONOMETRY

Identities
sin® A+cos®> A=1
sec’ A=1+tan’ A
cosec’ A=1+cot* A
sin(A+ B) =sin AcosB + cos Asin B
cos(A+ B) =cos AcosB Fsin AsinB

+
tan(A+ B) = SN ALtENB
1+tan Atan B

sin 2A = 2sin Acos A
cos2A =cos? A—sin® A=2cos’ A—1=1-2sin* A

tan 2A = 2ta—nf\
1-tan“ A
Formulae for AABC
a b c

sinA:sinB :sinC
a? =b®+c?-2bccos A
A:EbcsinA
2
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1 (a) By using suitable substitution or otherwise, solve the equation
e (3—ex) =5e*, giving your answer correct to 2 decimal places. [4]
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(b)  solve Vx+7 =x-5. [3]

2  Giventhat tan@ = p and that @ is acute, find in terms of p,

@  sin(-0) [1]

(b) tan(%—@j [1]
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(@)

(b)

5

Express —3x® —36x—106 in the form a(x+b)? +c. [2]

Hence, sketch the graph of y =-3x*—36x—106 on the axes below.

Indicate clearly the coordinates of the points where the graph crosses the
y-axis and the turning point on the curve. [3]
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4 (a) Giventhat y= 2+sinx , show that ﬂ:ﬂ [3]
COS X dx COS” X
(b)  Hence, evaluate J Z&?nx dx in exact form. [4]
0 Cos” X
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2+sin X

COS X
0<x<2r. [6]

(c)  Find the y-coordinate of the maximum turning point of y = when
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50m
35m

A B C

The diagram shows a straight coastline ABC. A turtle, at point X, at sea, swam 35 m
in a straight line to point B, where John was throwing food to feed the turtles.
The turtle then turned 90° and swam 50 m in a straight line to point Y at sea.
Angle XBY =90°, angle XBA =@ and XA and YC are perpendicular to ABC.

(@)  Show that AC =35cos@+50sind. [2]
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(b)  Express AC in the form of Rcos(@—c), where R>0 and 0° < e < 90°. [4]

(c)  John’s father claims that the coastline AC is 70 m. Without measuring, John
said that it was incorrect. Explain, with clear workings, how John arrived at
this conclusion. [1]
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12
6 (i) Write down the general term in the binomial expansion of (x—ﬁj , Where p

is a constant.

(i)  Write down the power of X in this general term.

(iii)  The constant term in the binomial expansion of (x—

Find the value of p.

’ [1]
[1]

X—'Zj is —27500.
[3]
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12 12
(iv)  Hence, show that every term in the expansion of [1+ %}(X_ﬁj IS

dependent on x. [4]
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7 (a)  The equation of a curve is y =3x*+5x—16.

Find the range of values for which the curve lies below the line y=12. [3]

(b)  Given that the line y =3x+k is a tangent to the curve y> =bx, where k and b
are positive constants, show that b is a multiple of k. [3]
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13

A formula used in a science experiment is ax’ +by* =1, where a and b are

constants. Values of x for different values of y have been collected. Explain

how a straight line graph can be drawn to represent the formula, and state how
the values of a and b could be obtained from the line.
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A particle, moving in a certain medium with speed v m/s, experiences a
resistance to motion of R N (Newton). It is known that R and v are related by
the equation R =kv®, where k and a are constants. The table below shows
experimental values of the variables v and R.

v 5 10 15 20 25 30
R 32 96 180 290 410 550

(1)  On the grid on the next page, plot IgR against Igv and draw a straight
line graph.
Hence, estimate the value for each of the constants k and a. [6]
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IgR

2.5

1.5

0.5

0 > gV
0 0.5 1 1.5

(if)  Use your graph to estimate the resistance for which the speed is 12 m/s.  [3]
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9 A car moves on a straight road, from a point O, so that t seconds after leaving O, its
velocity v m/s is given by v = 20(e°'2t +4) .
(@)  Find the initial acceleration of the car. [3]

(b)  Find the displacement of the car from O when t=5. [4]
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(¢)  Will the car return to O? Explain and show your working clearly. [2]
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10 (@  Acircle with equation x* +y? —2x+ Ay = B touches the x-axis at 1 point.
Find the value of B. [4]
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(b)  Find the equation of the smallest possible circle which passes through the
point P(4,7) and has its centre C lying on the line 4y +3x—15=0. [6]
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11  The diagram shows part of the curve y = x> —7x+12, cutting the x-axis at Q.
The normal to the curve at P(2,2) meets the x-axis at R.

y
A

y=x2—7x+12

P(2,2)

~— R O o~ > x

Show that the area of the shaded region bounded by the x-axis, the line PR and the

curve is 6% units® . [10]
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Continuation of working space for question 11.

End of paper



