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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”" +(}3 a"'lb+[ZJ a"?p? + ... +(nJ a”’b" + .. +b",
¥

o) | — An-
where 7 is a positive integer and __nt __rezl.@ertl )
r) rin-r)! r!

2. TRIGONOMETRY
Identities ‘

sin® 4+cos’ A=1

sec’ A =1+tan’ 4

cosec’d =1+cot’ 4
sin(Ai—B) = sin A cos B+ cos Asin B
cos(4+ B)=cos Acos BFsin Asin B

tan A+ tan B

tan(4+ B) = —————"—
l1Ftan Atan B
sin24=2simAcos A

cos24=cos® A—sin* A=2cos’ 4~1=1-2sin’* 4

tanz,:gw
1—tan* 4

Formulae for AABC
a b ¢
sind sinB sinC

a’=b" +c* —2becos A
1 )
A==agbsmC
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1 = Theequation of acurveisy =

3x
. . . dy
(i) Find an expression for A 2]
(i) Given that x is changing at a constant rate of 0.05 units per second, find the rate of
change of vy when x = 2. _ [2]
(iify Explain why the curve has one stationary point and state its x-coordinate. [2]

2 Theroots of the quadratic equation 2x* ~3x+5=0 are 1 and 1 .

a
() Show that a+f =—§—. , {31
(i) Find the value of &’ + 5°. (2}
(i) Find a quadratic equation whose roots are o +28 and 5> +2or. . [3]
_ 1)
3 (i) Find the constant term in the binomial expansion of (x -5—3-) . [3]
X

n 8
(ii) Given that the coefficient of % in the expansion of (l + —%—] + (x -E-l—-] is 1049,
x

x %
find the value of n. [5]
4 B
7
C

24 fi\
;]

0 v

A

The diagram shows a conveyor belt ABC to transport boxes from the horizontal ground

to upright shelves at a height 2 m, where 4B = 24 m, BC =7 m and angle ABC =90°.

The part AB of the conveyor belt makes an acute angle @ with the horizontal ground and the
angle 6 can vary.

(i) Show that 2= psin@+gcos&, where p and g are constants to be found. [2]
(@i} Express % in the form Rsin(@—a), where R > Oand 0° < a < 90°. v [4]
(iii) Find the value of @ for which the height of the shelves is 15 m. [2]
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5 A particle leaves a fixed point O and moves in a sfraight line so that, ¢ s after leaving O,
. . .. 16 ) .
its velocity, v m/s, is given by v=¢—9+——. The particle comes to an instantaneous rest at
I+

point 4 and a little later at point B.

(i) Find the acceleration of the particle at 4. | [4]
(ii) Calculate the distance between 4 and B. : [5]
(iif) Showing all your working, explain why the particle is again at O at some instant

during the third second. [2]

6 1t is given that £(x) =3x’ + px* —8x—20 leaves a remainder of -8 when divided by x+1.

@@ Find the value of p. ' [2]
(i) Find the range of values of x for which f(x)1is a decreasing function. [3]
(iii) By showing clearly your working, factorise f(x). [3]
(iv) Hencs, solve the equation 3(2%)+ p(27)-8(2”)-20=0. - [3]

In the diagram, line 4D is a tangent to the circle at A. The points B and C lie on the

circle and BCD is a straight line. The line POD bisects the angle ADC and intersects

line AB at P and line AC at Q. Prove that

(i) triangle APQ is isosceles, 4]

) APxCD=ADxCQ. | [3]
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8 (a) Find the set of values of & for which the curve y = x* +kx+3k —7 lies completely
above the line y=1. [4]

(b) Express 3log; x+log 5=2 as a quadratic equation and explain why there are
no real solutions. _ [3]

(¢©) Solve the equation 1g(x” +8x)~1g(x+1)=21g4. 4]

9 () Showthat 2SR2FFT20082X72 o dtan’x. 3]
14+cos2x

(i) Solve the equation SsinZx+2c082x-2 itanx for 0°<x<360°. [4]
1+cos2x 4

10  The equation of a circle, Ci, is x>+ »° +8x+ 6y =11.

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

A second circle, Cs, passes through the points P(1, 15} and O(-7, 7).
A line with gradient 2 passes through the centre of C1 and Ca.

(ii) Show that the equation of the lineis y=2x+35. | [1]
(iii) Find the coordinates of the centre of Cs. 5]

(iv) Given that C; has radius ¢ units, find the range of a such that (1, 2) lies within Co. [2]

11

The diagram shows part of the curve y =2 cosg , where 4 lies on the curve. The x-coordinate

of A is % and the normal to the curve at 4 meets the x-axis at B and the y-axis at C.

() Find the coordinates of B and of C, leaving your answers in its exact form. [6]
(i) Find the area of the shaded region. ‘ [6]
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