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Mathematical Formulae

: 1. ALGEBRA
Quadratic Equation
For the equation ax” +bx+c =0,

—b+b* —4ac

Za

X =

Binomial expansion

(a+b)" =a” +(2Ja""b+[;]a”bz +...+[nJa""b’ +..+b",

I

n ! -D..(n—r+1
where » is a positive integer and -_" = n(n—1)...( )
r) rin=r)! r!

2. TRIGONOMETRY

Identities
sin® A+cos’ A=1
sec’ A=1+tan’ 4
cosec’A=1+cot’ 4
sin{A4 + B) = sin Acos B+ cos Asin B
cos(A+ B)=cos Acos B ¥sin Asin B
tanAttan B

tan(A+ B) = e
( ) 1Ftan Atan B

sin2A4 = 2sin Acos 4

cos2A=cos’ A—sin® A=2cos> A—1=1-2sin* 4

1-tan” 4
Formulae for AABC
a b c

sind sinB _ sinC
a’=h*+c*—2bccos A

A= labsinC
2
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1 Find the coordinates of the points of intersection of the line 2y =x+3 and the
curve ~3)” +x* +3y+5x—6=0.

20—3x—5x*

2 Express 3 in partial fractions.
x

—4x

3 The roots of the quadratic equation x*> —6x+8=0 are  and 5.
(i Find the value of &* + 5°.
a’ B

(ii) Find the equation whose roots are — and
o

4 The function f is defined by f(x) = 4x® + px” +5x+2, where p is a constant.
(i) Given that x—1 is a factor of f{x), find the value of p.
(ii) Using the value of p found in (i),

(a) find the remainder when f{x) is divided by 2x—3,
(b) factorise f{x) completely,

(¢) hence solve the equation 4(y—1)’ + p(y—1)* +5y—-3=0.

5 (3) Solve the inequality x(3x+5)>2.
(b) Find the smallest value of the integer a for which 3x* —9x+a is always
positive for all real values of x.
(¢) Find the range of values of m for which the line y+m =x cuts the curve

y=mx’ +9x at two real and distinct points.
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6 () Express y="7x—6—x"inthe form of y=—(x+a)’ +b where a and b are
constants. Hence find the coordinates of the maximum point. [3]

(ii) Sketch the graph of y = |7x —-6-— x2| for 0 <x <7. Label clearly the intercepts

and turning point. (3]

7 (@) Solve |x—4|=3—6x. 7 [3]
(b) The graphof y= |2x - 3' +41is shown in the diagram. Find the coordinates of the

points P and Q.
F 3
P
Q .
0 > X
[2]
8 An isosceles triangle ABC has an area of 20 cm? with sides 4B = BC = (4\/3T + «/5 )
and height (2\5 +a2 ) cm. Without using a calculator, find the perimeter of the
triangle in the form (a 3+b2 ) cm, where g and b are integers. (5]
B
(45445)
(2J3+42 )
4 u C
AMKSS 3E MYE 4047/2018 [Turn Over
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[
9 (&) (i) Expand [1 —%j in ascending powers of x, up to and including the

term in x°. [2]
x ]
(i) Hence find the coefficient of x” in the expansion of (3+ 2x)(1 —5} . [3]
(b) () Write down the general term in the binomial expansion of (a+2x)°. [1
(i) If the coefficient of the x° term is equal to 28, find the value of a. {3]
10 (@) () Express 81" as a power of 3. [1]
321
(i) Hence find the value of x for which a1 9, [3]
(b) By using an appropriate substitution, solve the equation 2°** +27* =5. [4]

11 Given that log, a =b, express

() ainterms of b, (1]
4
(i) log, (;—2) in terms of b, 2]
1 b
(iii) (E) in terms of a. (2]

12 Solve the following equations

(@ lg(1-x)-lg(x+3)=21g3, [3]
() 2log 2=3+log, x*. (4]
END OF PAPER
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AMKSS 2018 MYE 3E AM Answers

Qn | Answer Qn Answer
1 Coordinates are (3,3) and (11, —4) 7a x=1(Rej) or x= 1
5
2 20-3x-5¢* -5 3 3 o | PO,7)
(P-4 x Hx-2) 4x+2) a(1.5,4)
3| a?+ =20 8 43 +10V2
= 3 — .
M| X -9x+8=0 e B2y
4 2
4i p=-11 Yaii 51
4
4ii Remainder = f(1.5) = —1.75 9bi Ca* (2x)
4b (x—-D(dx+1){(x-2) 9bii 2= 1
4
4c Let y—1=x in(b) 10ai g110-x — 340-4x
3
=2, 3o0r —
d 4
5a 1 10aif | x=6
x<-2 or x>—
b a> 6% , Smallest integer a = 7 100 ¥=0orx=-2
Sc —4<m<4 11i a=2°
6i 7V 25 11 | 465
-
2/ 4
Max pt is (3.5, 6.25)
6 11iii 1
Va )
' (3.5, 6.25) ¢
(0,6) 7,6)
'l’l 6\‘\‘ xr-
12a 3
x=-2=
5
12b

1
x=22=+2or x=2'2=%
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1. ALGEBRA

Quadratic Equation
For the equation ax” +bx +¢ =0

—b+b? —4dac

x=
2a
Binomial Expansion
R n
(a+b)" =a" + P T I P ST L P g L +.+b",
1 2 r
_ o R n! nn-1..(n-r+l)
where # is a positive integer, and = =
r) ri(n-r)! 7!

2. TRIGONOMETRY
Identities
sin® A+cos* A=1
sec? 4=1+tan’ 4
cosectd=1+cot 4
sin(4+ B)=sin 4 cos B + cos Asin B
cos(4 + B) = cos Acos BF sin Asin B
tanA+tan B
" 1T tan Atan B
sin 24 =2sin Acos 4
cos24 =2cos’ A—1=1—2sin* 4 = cos® 4—sin’ 4
2tan A
1-tan? 4

tan(4+ B)

tan2A4 =

Formulae for AMABC
a b c

sind sinB sinC
a’=b*+c*—-2bccos A

A:lbcsinA
2
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n

-

8

3
Solve the simultancous equations.
2y+x=3
1.2
y X

Given that (1, k) is a point of intersection between the curve 4x” —4xy+ y* =1 and the line

y="T7—4x, find the
(a) valueofk

(b) coordinates of the other point of intersection.

(a) Given that 2x° +5x* —x—2=(4x+3)(x + B}Yx—1)+C, where 4, B and C are
constants, find the values of 4, B and C.

(b) Given that x> + mx +n and x* +ax+b have the same remainder when divided by
X+ p, express p in terms of @, b, m and n.

The function f(x) = 54x* —9x* —6a’x” + 7x+2 has a factor of 3x+a.
(1) Showthat > —7a+6=0.

(ii) Hence, find the possible values of a.

2x® +5x% —x+1

(x—2)x* +1)

Express in partial fractions.

The curve y =(k+2)x* ~(2k+1x+k has a minimum point and lies completely above the

x-axis. Find the range of values of £.

() Find the values of m for which the curve y =x* —5x+m+8 touches the line y =mx

only once.
(i) Hence, state the range of values of m for which the curve y =x* —5x+m+8 cuts

the line y =mx twice.

(iif) Using answers in (i) and (ii), state what can be deduced about the curve

y=x*—5x+11 and the straight line y = 3x, giving a reason for your answer.

The roots of the equation 3x* =2kx—k~4 are @ and .If o’ + §* =IL9E , find possible

values of £.
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9

10

11

12

13

4

The equation 2x”> +4x+5=0 hasroots & and 5.
(a) Find o+ f and af.
(b) Showthat &’ +f° =7.

. . . by . a
(€)  Find the quadratic equation, with integer coefficients, whose roots are —
and —‘B—

2
/4

Find the range of values for which —2——:—5——— >0
3x°+13x-10

Without using a calculator, find the value of 6%, given that 3%¥+2 =473"%,

(a) Solve the equation 4™ =2-7(2%).
{b) Solve the simultancous equations
4x-2 = ﬁ
2)’
log,(y+2)-1=log_4

Solve the equation vx—5 = Jr+2.
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14 In the diagram, ABCD is a parallelogram, with heights DE and CF. 1t is given that
CD=(7+4+2) em, BC=(11-2v2) em and DE = (3+3v2) om.

Find

()
()
(©)

15 (a)

)
(©)

B

the perimeter of 4ABCD,
the area of ABCD,
the length of CF.

1
Solve log,(—) =2.

x

1000x*

Given that lgx=a and 1g y =5, express lg(

) in terms of a and b.

Solve In{x ~1) =3, leaving your answer in exact terms.

End of Paper
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