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Quadratic Equation

2

Mathematical Formulae

1. ALGEBRA

For the equation ax®+bx+c=0,

Binomial Theorem

b+ \}bz— dac

2a

X =

n_ .n (n\ a-1 (n\ n-272 (n\ n—ryr n
(q+b) =a +k1)a b+L2Ja b +..+ LrJa b +..+b",

. e n
where n is a positive integer and k J = (
- r

Identities

Formulae for AABC

n! -l

(n—r+1)

n=ntrl rl

2. TRIGONOMETRY

sinA +cos’A=1.
sec’A=1+tan’A.
cosec’ A =1+ cot A. ;
sin (A+.B) =sin Acos Bt cos Asin B
cos(A+ B)=cosAcos BFsinAsin B
+ tan ;
tan(A+ B) = anAZtnB
' l1¥tanAtan B
sin2A = 2sin AcosA
‘cos2A=cos’ A—sin? A=2cos’ A-1=1-2sin’ A
tan ZA — ._2._‘:.31._134_
l1—-tan“ A

a b ¢
sinA sinB sinC

a®=b*+ct—2bccosA

A= lb(:sAinA



++/125 in the form a + b+/5, where a and b are integers. [3]

55
5-245

Express

Find the smallest value of the integer a for which 5x* — ax + 3 is positive for all
values of x. [3]

(i)  Sketch the graphof y=¢""— 1. [21

(ii) Find the equation of the straight line which must be drawn on the graph
y=e"* — 1 to obtain the solution of the equation
In 3x+2)=In2 + (3 —x). [3]

The roots of the equation x*—3x+10=0are o and B Find the quadratic equation
~ whose roots are o and 7. - [5]

: 2x .
A particle moves along the curve y = S . Given that the y-coordinate of the particle
X

is changing at a constant rate of 6 units per second, find the rate of change of the
x-coordinate when x = 2, giving your answer in terms of e. (5]

. 6
@) In the binomial expansion of [ x2+£) , where k is a positive constant, the
o X

term independent of x is 240. Find the value of k. 3]
(i)  Using the same value of & found in part (i), find the coefficient of x'2 in the

AN |
expansion of (1a5x6) (x2+—) . (3]
. X

Jim buys a new car. After # months its value $V is given by V = 120 000e™, where k
1s a constant.

- )  Find the value of the car when Jim bought it. : - - [1']‘
The value of the car after 12 months is expected to be $ 100 000.

(ii)  Calculate the expected value of the car after 4 years, giving your answer to
3 significant figures.

Bl

(iii)  Find the age of the car, to the nearest month, when its expected value will
be $ 30 000. '

(2]
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8 Given that f(x)=sin2x—xfor 0<x<r,

Q) sketch the graph represented by y = f'(x),

(ii) ‘find the range of values of x for which f(x)=sin2x—x is an incres -
function of x, giving your answer in terms of 7 .

»

&

Wyl b
/ N

The diagram shows part of the graph of y=9—-|2x-6].

&y

(a) Find the coordinates of A, B, C and D.

(b) - Theline y = mx, where -m > 0, intersects the graph of y=9-{2x -G,
one point. Find the minimum value of m.
10 A particle moves in a straight line, so that, f seconds after leaving a fixe< pc
velocity v m/s, is given by v =1{(2 — 3t)2 . Find
(i) - - an expression for.the acceleration of the particle in terms of ¢,

(i) the distance travelled by the particle before it comes to instantaneous e : i

11 @ - :By squarmg sm 9+cos o, or otherwxsc show that

. sm 9 + cos 9——(3+cos49)

Hence,

V3

(i)  solve the equation sin* @ + cos*d = %+ — for 0 <@ < zradians,
.giving your answers in terms of 7 .
(i) state, for —~Z<@<7, the number of solutions of the equation

¥

sin49+dos4 6= é+ .
) g 4 8 B

CHIJ SNGS Preliminary Examination 2014 — Additior;al Mathematics 4047/01
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y=sin2x

4] Q;

The diagram shows part of the curve y =sin2x. P is a point on the curve and its

. . 43 -
y-coordinate 1s —‘{2—_— . The.curve meets the x-axis at Q.

Find
(i) the coordinates of P and of Q in terms of =, [4]

(i) the area of the shaded region. : 5]

‘The table shows experimental values of two variables, x and y, which are connected by an

equation of the form y =2

, where a and k are constants.
e I ;

X 1 2 3 4 5 6

y 5.58 | 7.79 |10.87 | 15.17 | 21.18 | 29.56

@) Plot In y against x for the given data and draw a straight line graph. [2]
(ii) Use your graph to estimate the value of a and of k. [4]
(iii) " On the same diagram, draw the line representing y*=¢™**® and hence find

" the value of x for which ae?*™4 =¥, 3]

CHIJ SNGS Preliminary Examindtion 2014 — Additional Mathematics 4047/01 _



SNGS Additional Mathematics Prelim Paper 1

I i - 8 .o i
24645 @) OSx<—7£,5—7[<xS7z
6 6
2. i ra=—
: Smallest integer a 7 9(a) 4 (_1 _;_ ,0} B (0.3)
C=(@3,9), 0(7%,0)
3 (ii) y= —?’—x' (b) minimum value of m =2
2 .
4. x2+63x+1000=0 10() | g=4—24¢ +27¢2
3. -STunits persec (if) _4__ or 0.148m
- e ‘ 27
160G k=2 11(i1) _ @ lizr 13z 237
_ - 24724724 24
(i) {-—299 (ii1) | 8 solutions
7(31) $ 120 000 12(i) T z 3
Q_ ,O ) P e
2 372
(i1) $57900 (to3s.f) (i) | 0.547 sq units
(ii1) 91 months 13(Gi) | a=4.06 (3s.f)
k=-0.334
(ii) | x=1.15
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Quadratic Equation

2

Mathematical Formulae

1. ALGEBRA

For the equation ax” +bx+c=0,

Binomial Theorem

b +fb*-4ac

2a

X =

(a+b)" =a" + {’3 a"'b + {’3 a7+ o+ {'3 a”'y +..+b",

. e s n
where n is a positive integer and L J =
r.

Identities

Formulae for AABC

n! _n(n—1....... (n—r+1)

(n—r)tr! B r!

2. TRIGONOMETRY

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 B ¥sin Asin B
‘ tanA+tan B
1¥tanAtan B
A sin2A =2sinAcos A
cos2A=cos?A—sin? A=2cos? A~1=1~2sin’ A
C 2tan A
tan24 204
1—-tan“ A

tan(A+ B) =

a_ b <
sinA sinB sinC

a’=b>+c*—2bccos A

A =ibcsinA
> A

CHIJ SNGS Preliminary Examination 2014 — Additional Mathematics 4047/02



Using a separate diagram for each part, represent on the number line the solution
set of

i X +2x>3, , [2]
G) -3<2(2x+D-X. . ‘ [2]

_ State the set of values of x which satisfy both of these inequalities. [1]
) Differentiate vcos2x with respect to x. 2]

y.4 .
(ii)  Use your answer to part (i) to evaluate Iﬁ _sin2x dx, giving your answer
. 0 2./cos2x .
in the form a + b+/2 , where a and.b are constants. [31

The diagram shows two circles and BT is a tangent to the circles at B.
AE produced and CD produced meet the tangent at T

ZTAB=x" and ZTCB=y°. ABC, AET and CDT are straight lines.
()  Provethat ZEBD+ ZETD=180". ’ - 3]

(i)  Prove that ATXET=BT°. D [3i

CHIJ SNGS Preliminary Examipéﬁon 2014 — Additional Mathematics 4047/02_
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4

The function f(x) = x>+ ax* + bx + 4, where a and b are constants, is exactly divisible

by (x — 2). Given that f(x) leaves a remainder of —3 when divided by x + I,

(i)  find the value of a and of b.

(i) express f(x) in the form (x —2)(x — 1 —\/d—)( x—1 +«/z7), where dis an
integer. :

12m

6
L M

The diagram shows a pond KLMN in a school. LK =8 cm and KN = 12 m.
LRN = LMN =90° and KLM =8, where 0° < < 90°.

Given that the perimeter of the pond is P m,
() find the values of the integers a, b and of d for which
| P=a+bcos 8+dsin 6.
Using the values of a, b and d found in part (i),
(ii) express P in the form of a + Rsin(@ —a), where R> 0 and 0°<a<90°.
Hence

(ifi)  find the value of §when P =38.

The function f is defined, for all values of x, by f(x) =2cos (g) Q-l L
(i) - State the maximum and minimum values of f -
(ii)  State the amplitude of f.

(iii)  State the period of f in terms of 7.

(iv)  Find, in terms of 7, the smallest positive value of x for which f(x) = 0.

) Sketch_ the graph of y=f(x) for —27x<x<27x. ~

_ CHIJ SNGS Preliminary Examination 2014 — Additional Mathematics 4047/02
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7 The equation of a curve is y =3x” Inx. The tangent to the curve at the point x = e
meets the x-axis at A and the y-axis at B.

@@ Show that the coordinates of A are (%ez ,0). 4 (7
(ii) = Hence find the area of triangle AOB in terms of e. 2]

~ 8 (a) Solve the equation

1 1
i 1 2_5x+20) = + . 3

® 0g5(x * ) log,5 log,5 B
G  1gy’=(gy)f. [3]

() Solve the equation
8 —15¢2*~2=0 . 3]

3
9 The point A (—8,16) lies on the curve y =kx*, where k is a constant.
()  Show thatk =— % {1]
' 5
(ii)  Sketch the graph of y=kx?® for x=0. {1]
. 5

(iifi) On the same diagram, sketch the graph of y=kx 3 for x>0. [1]

- (iv) ‘ Calculate the coordinates of the point of intersection of the two graphs.  [2]

(v)  Determine, with explanation, whether the tangents to the graphs at the

point of intersection are perpendicular. 4]
10 (i) - Findf—:;[lri(i24-9)].. .T : - , - : | S : ‘[2].
. . x?+45 ) .
(ii) Express —; in partial fractions. _ [4]
x +9x .
(iii) ~ Find J- x_+45 dx and hence evaluate J. x7+45 dx . [4]
x3+9x 1 x3+9x .

CHIJ SNGS Preliminary Examination 2014 — Additional Mathematics 4047/02
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6
: d*y 4 . . .1
11 A curve is such that —5-=———. The gradient of the curve at the point (2,1) 1s —~.
: dx®  (2x-3) 2
- Find the coordinates of the stationary point of the curve and determine the nature
of this stationary point. . (11}

12

0(0, 8)

P(7,1)

The diagram>shows a circle, centre C, that passes through the origin 0.
The points P(7, 1) and Q( 0, 8) lie on the circle.

@) Find the equation of the perpendicular'!jisector of OP and of O0Q. [4]
(ii) Hence show that the coordinates of C are (3, 4). [1]
(iii)  Find the equation of the circle. [2]

The points R.and.T, which:lie on;. the circle, are the-same distance from the x-axis
as the point P.

(iv)  Find the equation of the tangent to the circle at R and at 7. [41

CHIJ SNGS Preliminary Examination 2014 — Additio‘nat.Mathemaﬁcs‘ 4047/02 - .



SNGS Additional Mathematics Prelim Paper 2

1<x<5

L. 7(i) - | Area AAOB=Z¢® /2.7€° sq units
2() | —sin2x @) | x=2 or x=3
o vecos2x
(ii) %~%,j§ (ii) x=1 orx=100
4(1) .a=—4 b=2 (b) e“:—%(mmdmmm,
x=0347 (3s.f)
() | f)=(x—2)(x=1-+3)(x—1+3) |9V (1_3)
) T2
-5(1) 20—4cos8+20sind 10(1) 2x
() | P=20+426 sin(6-11.3°) @y | 5 4
x x*+9
(i) | #=733° (1 d.p) (i) | Sinx—2In(x*>+9)+c -
In75 or 432
6(1) | Max value = 11. min (1.9,0.973)
Min value— 3
(ii) | Amplitude =2 12(1) y=-T7x+25
Period =47 _
(iii) L2z (1) | (x-3)+(y-4)?=25
3
@v) _ 4 B 1
=T33

59
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