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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax’ +bx +c =0,

:—bi\/b2 —4ac

2a

X

Binomial expansion

(a+b)" =a" +(n} a™'b +(n] a™ it + L+ (n] a” b + .. +b",
¥

1 2

T rln—r)! r!

. P n n! nn—1) ..(n—-r+1)
where # is a positive integer and =
r

2. TRIGONOMETRY
Identities
sin® A+cos’* 4=1

sec’ A=1+tan’ 4
cosec’ A =1+cot’ 4
sin(Ax B)=sin Acos B+ cosAsm B
cos{ At B)=cos Acos BT sin Asin B

tanA+tan B

tan(A + B) = ———
W ) lxtan Atan B

sin24=2sm Acos 4

cos2A=cos’ A—sin’ A=2cos’ A—1=1-2sin’ 4

2tan A

tan24 = >
1-tan® A4

Formulae for AABC
a b c

sinA=sinB=sinC

a* =b* +¢* =2bccos 4

A=labsinC
2
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Answer all the questions.

— 2 —
1 (a) Express 1—6x—141—17 in partial fractions. ' [5]
Bx-D2x+1)
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4
(b} A right pyramid has a square base of side (\/g +f3 ) m and a height of Am.

The volume of the pyramid is (6 +8 ) m®. Without using a calculator, show

that & can be expressed as a +B:f2 , where a and b are integers. 3]
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(a) Given that p> % , explain why the equation 3" = 6(3))5_l — p has no real

solutions.
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aZ
(b) Find the exact range of values of the constant a for which the line y=2x- X

intersects the curve y = x* —ax—4 at two distinct points,
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3 The equation of a curve is y = cos® (-Jzi + %) :

Find the value(s) of x for —% <x< —g— where the equation of the normal to the curve

is x =k, where k is a constant.
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4 A glass of hot liquid is placed on a table to cool. The following table shows the
measured values of the temperature of the liquid, 7°Cafter » minutes.

8

7 (minutes)

10

20

30

50

T (°C)

76.5

574

45.9

34.6

() Onthe grid on page 9, plot In (T - 28) against » and draw a straight line graph.
use a graph paper instead

(iiy Use vour graph to estimate the temperature of the liquid after 35 minutes.

(iif) It is given that the formula connecting Tand nis T =28+ ae™ , where g and &

are constants.

Use your graph to estimate

(a) the value of o and of' &,

(b) the time taken for the temperature to fall to half of its initial value.
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o

A farmer puts fences around the perimeter of his land O4BN.
Angle OAB = angle ONB = % and acute angle 4ON = 8 radians.

0O4=110m and 4B =50 m.
The length of fencing needed is 7 m.

(i) Show clearly that L = p+60cos@+160sin8, where p is a constant.
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(i) ExpressZ in the form p+ Rcos(6~a)where R>0and ais acute.

(iii) Given that the farmer uses exactly 315 m of fencing, find the value of &.
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y= —2\/3x -5

The diagram shows part of the curve y =-2y3x-5, x 2% passing through the

point P where x =10. The curve meets the x-axis at the point X.

« The tangent to the curve at P meets the x-axis at the point Q.

(i) Show that the x-coordinate of Q is —%9 . [4]
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(i) Find the area of the shaded region POX.
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1 4
7 (a) Show that the solution of the equation Lg%’ﬁ—y)— +log, 9 =-14 can be written in

2log, x
the form y = 1%, where % is a constant. 4]

w4
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(b) Show that log, (2x~7)~log;(x +4) =1 has no real solutions. [3]
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The diagram shows a circle, centre C passing through point 4 (—1,2) .
A line from the origin O meets C such that C4 : 40 53 : 1.

(i) Show that the centre of the circle is (—4,8) and hence find the eéﬁation of the
circle. [3]

(ii) The circle is reflected along the y-axis.
State the equation of the reflected circle. 2]
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(iif) Explain whether the point (7,6) lies on the tangent to the circle at 4. [3]

(iv) Find the equation of another tangent to the circle that has the same gradient as the
tangent to the circle at 4. (2]
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9 (1} Findthe value of the constant & for which y =2¢™"x” is a solution of the equation
dy dz}’ -1
4280 gy = e,
d a2 0T
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(i) Find the exact coordinates of the stationary points of the curve y =2e x>,

(iii) Find the nature of the stationary points. [3]
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2

10 (i) Express Y in the form ax +b+—= , where a, b and ¢ are constants.
3x-1 3x-1 [1]
(i) Find [ O g [3]
3x-1
(ili) Given that y=3x"In(3x-1), find an expression for % : [2]
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(iv) Hence, evaluate _[llen (3x—1) dr . , o -

End of Paper
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