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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation ax’ +bx+¢=0,
‘o —b++b*—4ac
2a

Binomial expansion

(a+b)"=a" +Gja”‘lb+(2ja”‘2b2 +...+(:ja”"b' +.+b",

n]_ nt  n(n-r)..(n-r+l)
;

where 7 is a positive integer and = =
r'i(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 Acos B + cos Asin B
cos(A+B) =cos Acos B Fsin Asin B
tan A+ tan B

tan(A+tB)=————
l1xtan Atan B

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

tan 2A = 2ta—n;6\
1-tan“ A

Formulae for AABC
a b C

sinA: sinB - sinC
a’®=b®+c?—2bccos A
A= 1absinC
2
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1 Show that x =—1 is a solution of the equation 4x*—~7Xx—3=0 and hence solve the

equation completely. [5]
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2 Show that the equation e** — 6e = 2e — 3 has only one solution and find its exact value.

[3]
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dy  3x+2

2X
, show that — = ———. 3
N3x+1 dx /(3x+1)3 (3]

3(a) Giventhat Y=

3(b) Hence find the value of L ———— dx. [5]
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In the diagram, DFGE is a rectangle and triangle ABC is an isosceles with AB=A4AC =5 m.
ADB and AEC are straight lines. DE is parallel to BC and AB =44D. Angle ABC= 60 where

0°< @ < 90°.

: . 5 .
(a) Show that the perimeter, P metres, of rectangle DFGE is given by P = 5(2 cos @ +3sin 0).

[3]
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5
(b) Express P in the form 2 R COS( 60— a) , where R > 0 and write down the largest possible

value of P. [3]

() Find the value of & for which P =6. [3]
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5(a) A student is asked to solve the quadratic inequality (2x—1)(x-3)<0.

The first step of her solutionis: 2x—1<0andx—3<0.

State whether this step is correct and support your answer with a clear explanation. [2]

(b) The equation of a curve is given by y =2x" —6x+7.

(@) Find the set of values of x for which the curve lies below the line y = x + 4. [3]
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(ii) The line y = 2x + k is tangent to the curve at the point O, where k£ is a constant.

Find the value of the constant k. [3]
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6(a) Write down and simplify the second and fourth term of the expansion (Xg - —j . (4]

(b) Given that coefficient of the fourth term to the coefficient of the second term is 20 : 1, find
the value of n. [3]
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2 n
(¢)  Using the value of n found in part (b) and without expanding [X3 - F) , explain why there

is no constant term in the expansion. [3]

[Turn over
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7(a) The diagram shows part of a straight line obtained by plotting 1 against b_12 .
a

Obtain an equation relating a and b, expressing a in terms of b. [4]

1

— A
a

(1,2)
AN .
rb—z
(33 - 4)
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X+C

(b) Itis given that variable x and y are related by an equation in the form y=m""", where

m > 1 and m and ¢ are constants.

Q) Explain why plotting the graph of y against x would not result in a straight line
graph. [1]

X+C

(i) Express y=m in a form suitable for drawing a straight line graph and state

clearly how the values of m and c can be obtained. [4]

[Turn over
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8 A particle moves in a straight line such that its velocity, v m/s is given by v=t*>-10t+9,

where 7 is the time in seconds after passing a fixed point O.

(a) Calculate the values of  when the particle is instantaneously at rest. [2]

(b) Calculate the stationary value of the velocity and explain whether this velocity is a
maximum or a minimum. [4]
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() Calculate the velocity of the particle when it first returns to O. [6]

(d)  Find the total distance travelled in the first 3 seconds. [2]
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9 The diagram below, not drawn to scale, shows part of the graphs of Yy =3sin2x and

X
y =—tan’ > for 0<X S% and OP is a straight line.

y=3sin2x

v

y=—tan

(a) Find the area of shaded region A4, correct to 2 significant figures. [5]
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(b) Calculate the exact area of the shaded region B. [7]
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10
p y=5-2

~

10) 0

R‘ y

*C

In the diagram, the line y=+/5-2 is tangent to the circle C; with centre C at the point P.

The circle passes through the origin O and the point Q on the x-axis. The line OP makes an

angle # with the x-axis, where tan #=+5-2.

(a) Find the exact coordinates of points P, Q and C. [5]

(b) [2]
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() Circle C» is the reflection of circle C about the line y =+/5—2. Find the equation of

circle Cz . (3]

End of Paper
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Answer Key
1 X = —1’ _l , §
22

2 Show Xx=In2 as the only solution

3X+2 5
3 —= (b) 2g

(3x+1)
40b) P =§(J1_3 cos(¢-56.3°)); Largest P = @ € 0=80°
S(a) No (b)(i) % <x<3 () k=-1

an(n-1)(n-2) .,
3

6(a) T,=-2nx""; T,=- () n=7

(¢) r=4.2 (not a positive integer)

b® _lgy— intercept

7 a=— b)(i m= 1ogradient ©C
@) 5b? -3 (b)) gradient
2
8@a) t=1 or t=9 (b) t=5 (©) -7.54m/s @ 175 m
9(a) 0.043 units? (b) (g - 3?”) sq units

10(a) P = (1, J§—2); Q=(20);C=(1,-2) (b) (x-1)+(y+2)° =5

© (x-1 +(y-2v5+2) =5
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