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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" +Uja”lb+[ga”2b2 +...+(:ja’”br +..4+b"

nj nt  n(n-1)..(n-r+1)
r) (n—r)trt r!

where n is a positive integer and [

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 BFsin Asin B

_ tanAzxtanB
lxtan AtanB

sin 2A =2sin Acos A

tan(A+B)

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

tan2A = Zta—nf‘
1-tan® A
Formulae for AABC
a b c

sinA:sinB :sinC
a’=b?+c®>—-2bccos A

A:lbcsinA
2
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1 The roots of the quadratic equation 2x*—4x+3=0 are a and S.

(i)  Showthat o + g =1. [4]

(i)  Find the quadratic equation whose roots are &” +3 and 4% +3. [3]
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7
2 (i)  Inthe binomial expansion of (X+E] , Where Kk is a positive constant, the
X

coefficients of x and x® are the same. Find the value of k. [6]
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(i)  Using the value of k found in part (i), find the coefficient of x” in the

7
expansion of (1—5x2)(x+§j . [4]



6

Recorded values of the mass, m grams, of a radioactive substance, t hours after observations

began, are shown in the table below.

t (hours) 2 4 6 8 10
m (mg) 48.2 41.5 35.7 30.8 26.5
It is known that m and t are related by the equation M = moe_kt , Where m,and k are

constants.

(i) Plot Inm against t and draw a straight line graph.

Use your graph to estimate

(i)  mass of the substance when the observations began,

(iii)  the value of k,

(iv) the time taken for the substance to lose half of its original mass.

[3]

[2]

[2]

[2]
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4 The equation of a curve is y =2x*+kx+6—k , where k is a constant.

(i)  Find the range of values of k for which the curve lies completely above the
X-axis. [3]

(i) Inthe case where k = 2, find the values of m for which the line y =mx—-4 is
a tangent to the curve. [4]
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The diagram shows a pentagon ABCEF formed by a rectangle ABDF and two isosceles
triangles DEF and BCD, where CDE is a straight line.
The angle BDC is 6, BC=CD =4cm, DE=EF =3 cm.

(i)  Show that P cm, the perimeter of the pentagon, can be expressed in the form [3]
14+ 6sin6 +8cosO

(i)  Express P in the form 14+ Rsin(6 + ) where R >0 and0° < @ <90°. [3]
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(iii)  Find the value of 6 for which P = 23 cm. [3]
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6 A particle moves in a straight line so that, t seconds after leaving a fixed point O, its velocity,
v ms, is given by the expression v = 2t* —5t + 2. Find

(i)  the range of time when the particle is decelerating, [3]

(if)  the time when the particle is instantaneously at rest, [2]
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(iii)  an expression for the displacement, s metres, in terms of t, [2]

(iv) the total distance travelled in the first 3 seconds. [5]
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7 ltisgiventhat f(x) = 2x3 +ax? +bx+6 has a factor of (x+2) and leaves a reminder of 15
when divided by (x—3).

(i)  Find the value of aand of b. [4]
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(i)  Solve f(x)=0, leaving your answers in exact value. [4]

(i) Hence, solve the equation 16y® —8y? —18y+6=0 , leaving your answers in  [4]
exact value.
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(i)  Prove the identity tan A+cot A=2cosec 2A. [4]

(i) Find all the angles between 0" and 360 which satisfy the equation
tan A+cot A=5. [5]
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(i)  Show that di (cos® x—3cos x) = 3sin® x.
X

(i) Hence find'[:5 (3sin® x — 2sin x)dx.

[2]

[4]
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The diagram below shows a curve y = x—2+/x . The curve passes through O and A.
The line AB, the normal to the curve at point A, cuts the line x =k at point B.

y=x—2\/;

0\4 "

(i)  Find the equation of the line AB. [4]
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(i)  Given that % =0 where x > 0, find the coordinates of B. [3]
X

(iii)  Calculate the area bounded by the line x =k, the normal line AB and the curve  [3]

y=x—2\/§.
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11  Accircle, centre O, has a diameter PQ where P is the point (2,3) and Q is the point (8,11).

(i)  Find the coordinates of centre O and the radius of the circle. [3]

(i)  Find the equation of the circle. [1]
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(iii)  Show that the y-axis is a tangent to the circle. [2]

(iv)  Find the equation of tangent at point Q. [3]

END-OF-PAPER



