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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation ax” +bx+c=0.

-b+yb* -4ac

2d

Binomial expansion

(a+b)" =a" +ﬁ)a"'lb+| ﬂ a™h* +———+[n]a""b' +---+B",

\. \r

L=

] s -
where n 1s a positive mteger and L T - i liomt L Sl
r) (n—nir r!

2. TRIGONOMETRY

Identities
sn® A+cos* A=1

sec’ A=1+tan" 4
cosec’A=1+cot’ A
sin{ 4+ B)=sm 4cosB+tcos4dsinB
cos(4+ B)=cosAcosBFsmAsmB

tand*tan B

ta( A+ B)y=—
l¥tan 4tan B

sm24d=2sm.dcosA

cos2A=cos’ A-sin° A=2cos A-1=1-2sin" 4

B
tan2.Ad= “_tan.‘d_
1-tan" A

Formulae for AABC
a b ¢

snd smB smC
a* =b* +c* =2bccosA

ﬁ=%absinC‘
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The equation of a curve is y=-2x" +3x+5.

(a)  Write y=—2x" +3x+5 in the form y=a(x—A) +k, where a. h and k are
constants.

(b)  Using your results in part (a). explain clearly why the maximum value of v is k
when x=h.
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(a)  Factorise 64—(x+1). [2]

(b)  Hence. solve 64 —(x+1 }3 =15(3—x). expressing non-integer roots in surd form. [2]
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x+7 N
Express —XT7  asthesumof3 partial fractions.

(¥*=9)(x-3) (6]
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4 A curve has the equation y=2x"+kc +kx+8. Find the set of values of k such that

(a)  the curve 1s an increasing function. [3]

(b)  the curve has exactly 1 stationary pomt. [2]
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: : : : ; BN
(a)  Find the term independent of x 1n the expansion of (2.\7‘ + -—) .

x (3]

(b) (1) Find the first three terms of the expansion of (2 -3x ]5 in ascending powers
of x. [2]

(1) Hence, find the value of n such that the coefficient of x in the expansion of
(2-3x) (1-3x)" is =720. 3]
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6  The gradient function of a curve y = f(x) is given by L for x > - L A
(2x+1) 2

| ]
R

The curve passes through the point (%

(a)  Find the equation of the curve. [3]

(b)  Find the angle. in degrees. that the tangent to the curve at x= 1 makes withthe x- [2]
axis,
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7  The point P lies on the curve y= lu(r—-t.i] for x > 1. The normal to the curve at P is
I —

parallel to the line 2y =3x+2. The equation of the tangent to the curve at P cuts the y

axis at Q. Find the area of the triangle POQ. where O 1s the origin.

[°]
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T

In the diagram. TQ and PR are the diameters of the circle with centre O.
The tangent at T meets RP produced at U. Prove that

(a) TR=PQ. [3]
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(b) QP xUT =TPxUR, [3]
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9 The diagram shows the quadrilateral ABCD in which point 4 is (-1.2) and point C is
(8.5,4). The point P(6.5,8) lies on 4D such that AP : PD =3 : 2. The midpoint of BC.
point M lies on the x-axis and directly below point P.

¥y
A

B

(a)  Find the coordinates of D, M and B. [5]
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(b)  Calculate the area of the quadrilateral ABCD. [2]
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£
10 (a) Sketch. on the same diagram. the curves y=3cosx and y=1-2 sint-?xj for

0=<x<3r. [3]

(b)  Hence. find the number of distinct values of x for 0 < x <37, for which

2 1
6 3c051+25in('—;]=1. 1
(1) 3cos3x+2smlx=1. [1]
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11 The diagram shows a prism in which its cross-section 1s a regular hexagon of side ( 5+ J.; )
em.
LA A B N ‘
Side view Front view

(a)  Find an expression for the cross-sectional area of the prism in the form

q«,ﬁ+p em?, where p and g are integers. [3]
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(®)  Given that the volume of the prism is 3(32J§ - 138] em’, find the height of the [3]

prism in the form [as-Jf: +b)em, where a and b are integers.

A particle passes a fixed pomnt O and moves in a straight line such that. r s after leaving O.

: . o 3 42 . 3 .
its velocity. v mv/s, is given by v= = The particle reaches its greatest distance
1+ 2z
from O at P.
(a)  Find the time when the particle reaches P. [2
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(b)  Find the distance travelled by the particle when = 2. [5]

(¢)  Show that the velocity of the particle is decreasing at point P. [2]
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13 (a)  Given that log, 125-3log, \/5 +log_c=3. express g in terms of b and c. [3]

(b)  Show that 5™ —4(5")+5"" is divisible by 2 for all positive integers of n. [3]
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14 A metal container of hot liquid is left to cool in a laboratory. The temperature of the
liquid, T "C. after n minutes is given by 7 =ae™™ +15 . where a and k are constants. The

table below shows the measured values of T and n.

n (minutes)

10

20

30

40

T'C

66.9

46.5

351

27.2

(a)

(b)

Plot In(7T —15) against # and draw a straight line graph on page 21 to illustrate

the information.

Use your graph to estimate

(1)  the value of k.
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(11)  the number of minutes it takes for the temperature of the liquid to drop to
40% of its initial value.

[3]
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End of paper
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