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Quadratic Equation

2

Mathematical Formulae
1(a

1. ALGEBRA

For the equation ax® +bx+c=0,a#0,

Binomial expansion

~b+b? —dac

2a

(a+b)" =a" +(:Ja"'b+(;)a"’b’ +...+[:Ja""b’ +...+b",

where n is a positive integer and [

r

n n!  n(n=1)..(n-r+l)
T (n=n)rt r! '

2. TRIGONOMETRY

sinf A +cos?d=1
sec2A=1+tan?4
cosec?4A=1+cot? 4

sin (A £ B)=sin A4 cos B+ cos 4 sin B
cos(A+B)=cosAcosB F sindsin B

tan(A+ B) =

tan A +tan B

1FtanAtan B
sin 24 = 2sin Acos 4

cos 24 =cos>? A —sinf A =2cos’ A—1=1-2sin? 4

Formulae for AABC

oy s 2tan 4
1-tan? 4
a _ b c

sinA—sipr=sinC

a’=b?+c*-2bccos A

A= -l- besin 4
2
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Answer all the questions

1 (a) Find the range of values of x for which (x+1)" =8(x+1)+12>0. (2]
(b) Using part (a), explain if (x+1)* —8(x+1)+12 will be positive or negative %
whenx=4.
2 Given that 22 x5*** = 8" x5, evaluate 10". (2]
%&iﬁni’%&i‘ﬁ”' Md'?nma' Maa:e‘mau;:ga sot [Turn Over
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3 Itis given that A and B are acute angles, sin(4-B) =-Ii and sin Acos B = r

(a) Find the value of sin(4+ B). (3] .

(b) Explain why sin(180 + A)cos(180+ B) =sin Acos B. 2]
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4 (a) Show that the derivative of <X = _¢osecty . (2]
sinx

-

(b) Hence, evaluate 2 I sin? x—cosec’x dx.
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5 (a) Express y=4x-4x’ -3 inthe form p(x+ q)} +r wherep, g and r arc 2 7
constants.

(b) Hence, state the maximum value of y and the corresponding value of x. [1]

(¢) Sketch the graph of y=4x-4x*-3, 2]

(d) Using the sketch from (c), explain why 4x—-4x* -3 =0 has no solutions. m
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6 (a) Solve log, )’ -2=log,y. ()
(b) Solve e*=1=6¢™". 3]
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.y .. l4sinx ~—cosx 3
7 (a) Prove the identity ———— + ——— = 25¢CX. (3]
cosx l+sinx
1+sin (X +70° C o
®) Hence, solve )y COSHT0) o 00 < x<360°. B3]

cos(x+70°)  1+sin(x+70°
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8 A function is defined by y=In(3x-2)+2x.

; dy
(2) Find an expression for . (2]
i 2 2l
(b) Explain why the function y =In(3x—2)+2x does not exist for x< 3

(c) Determine whether y = In(3x—2)+2x is an increasing or decreasing funciicn

2
for all values of x except x< 3 2
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9 The figure below shows point 4, B and C on a circle. The line CD is tangent to the circle
and AC is the diameter of the circle. The line AD intersects the line CB at B.

A

C D

(a) Show that AABCis similar to ACBD. (3]

(b) Find another triangle similar to A4BC. Explain why this triangle is cimilar to

AABC. (31
Canberra Secondary School Additional Mathematics 4049/01
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10 The diagram shows the graph of y = a cos -;-x + b where x is in radians,

-
>

-8

(a) Write down the value of @, b and c. [3]

. 1 e
(b) Explain what happens to a, b and c if the graph y = a cos 2 x+ b is refiected

about the x-axis.

(c) By adding a suitable line to the diagram, find the number of sofuticns

. . . 1 2x
0 < x <, that will satisfy the equation a cos;x+b +6=—. [31
po !
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11 Solutions to this question by accurate drawing will not be accepted.

0o

In the quadrilateral PORS shown in the diagram, QS is the perpendicular bisector of PR.
The coordinates of P and R are (3, 6) and (11, 2) respectively.

(a) Find the equation of the line OS. [3]
Canberra Secondary School Additional Mathematics 4045/01
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Given that §(5.5, 1) and 3MS = 50,
(b)  Find the coordinates of 0. 2]
(2]
(¢) Hence, find the area of PORS.
Tional Mathematics 4043101 P
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12 A packaging box (as shown in the figure below) has a uniform triangular cross section -
consisting of a right-angled triangle with sides 4x cm and 3x cm. The length of the box
is y cm and its volume is 1500 cm’,

(a) Expressy in terms of x. (2]

3000

X

(b) If the total surface area of the box is A cm?, show that A= +12x2 2]
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O Fi
() Find the valy of x for which 4 has a stationary valuc. (3]

(d) Calculate this stationary value of 4 and determine whether it is 2 maximum
or a minimum.
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13 The diagram below shows line y =dx that intersects the curve y = x(x—4)"at point P,

The curve touches the x-axis at point Q.
Area A is defined as the area bounded by the curve and the line. (See diagram below).

Area B is defined as the area bounded by the line, curve and the x-axis. (See diagram

below).
y
A y= 4x
P
A
B y=x(x- 4)z
L > X
Q

(a) Find the coordinates of P and Q. [4]
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2022 prelim Examination Secondary 4 Express

Scanned with CamScanner


https://v3.camscanner.com/user/download

; 'if_.f";f ' 1

(b) Hence, find the ratio of the arca of A to the arca of B. (5]
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14 A particle P starts at a point 2 m away from the origin O and travels in a straight line so
that its velocity vms ~' is given by v =8t —4¢? where t is the time in seconds measured
from the start of the motion.

(a) Find the initial acceleration of particle P. (1]
(b) Is the acceleration always increasing or decreasing? Explain your answer. (1]
(c) Calculate the acceleration when the particle is instantaneously at rest. (2]
Canberra Secondary School Addutional Mathematics 4049/01
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4 (d)  Find the total distance travelled by P in the first 4 seconds. (4]
(¢) Explain why the velocity of the particle can never be more than 4 m/s. i3]
End of Paper
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Ihn | x<lorx>$ 1b | Since x = 4 is not in the range, it will give a

negative value for (x+1)* =8(x+1)+12

2 125 .29 3a ; 3 1
10'=—=3— sin(A+B)==+-=1
32 332 : 4 4
4b 5a 1
=x—lsin2x+2?°sx+c -4(:-1) -2
2 sinx 2
5b 1 s 5 | ———TT
(5") 3

Sd | Since the graph never intersects the x - 6a y= 3 =81
axis, 4x —4x? =3 = 0 has no solutions

6b | x=In3=1.10 ™ | x=230° 350°

8a | dy __3 +2 80 | y=In(3x-2)+2x does not exist for
dx 3x-2 3x-2<0

2
x< 3 will result in having to evaluate the

natural logarithm of 0 or 2 negative number

which is undefined.
8¢ | Therefore & __3 ., >0, increasi 10a 4-(-8
F i A a= 26 5e2 |
function. c= 27

10b | Values of a and b will change sign, while | 10c | 2 solutions

¢ remains unchanged
Ila | y=2x-10 11b | Therefore Q(10, 10)
11c | 45 square units 12a 1500 250
T X
12¢ [x=5 124 | When x=5 , 44 >0 (Minimum point)
di

13a | P(2,8) 0(4,0) 13b [5:11

142 | 8 m/s? 14b | da .
— =-8<0 (decreasing)
dt

14c | -8 m/s? 14d |32m

Me | v=—a(r-1)+4

Max velocity =4 when t =1
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