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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation a® +bx+c=0,

Binomial expansion

i v

N N »
(a+b)" =a" +(nJa""ib +(Z]a””zb’°‘ +,..+(nJa””rb’ +..+b",

. . . n n! n(n—-..(n—-r+1)
i teger and = =
where n is a positive integer an (}J PR "

2. TRIGONOMETRY
Identities
sin? A+cos®> A=1
sec2 A= 1+tan2 A
ec?A=1+cot? A
sin(A+ B) = sin Acos Bt cos Asin B

cos(A+ B) =cos Acos BFsin 4sin B

tan(A+ B) = tan A+tan B
ixrtan Atan B -
sin?A=2sin Acos 4
00524 =co® A—sin? A=2cos® A-1=1-2sin’ 4
" 1-tan’ 4
a b c

Formulae for AABC B
sind sinB sinC

& =b? +c*—2bceos A
Amiabsinc
2
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Answer all the questions.
1 (a) Factorise 64x° —125. (11
(b) Hence, show that 64x> ~125=0 has only one solution and state this value. [3]
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2 The minimum value of the curve y = kx” ~9x+3 is positive.
(a) A straight line, L, of the form y =mx~5, where m is a constant, meets the curve

for all real values of x.

State the conditions that must appiy to m and k. Justify your answer with reasons.  [4]

() Give an example of the values of m and k Which satisfy the condition found in (@). [1]

(¢) Another straight line L, meets the curve at one point only.
Given that L, isnota tangeptto the curve, what can be deduced about L, ? 11
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3 A polynomial, P, is ¥+’ ~10x+6.

(a) Find the value of k given that P leaves a remainder k-3 when divided by (x+ k). [2]

(b) Given that © +70® ~10x+6 and x* —x—2 have a common factor, find the possible
values of k. o {3]

fTarn over
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2y L))
4  The curve ~——==x+b, where g and b are constants, intersects the y-axis at 4 and the
a .
x-axis at B and C. Téze coordinates of B are (~2,0).
(1.0

Given that the gradient of 4B is ~3, find the value of  and of b. 4]
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The mass, M milligrams, of a radioactive substance. present ¢ years after first being observed,
is given by M =30000.4+&).

(a) Find the initial amount of the substance. [1]

(b) Given that it takes 3 year§ for the mass to decay by 250 mg.

Show that the value of % =-0.597, corpeCt fo 3 sighificant figtires. 3]
(¢} Sketch the graph of M against £, | {2}
[Turn over
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6  The variables x and y are such that when values of y\/;c are plotted against x, a straight line
is obtained. It is given that the straight line passes through (1.5, 8) and (6.5, 18).

(a) Find the equation of the line in the form ¥ =mX +c¢, where X and Y are functions
of x and/or y, and m and ¢ are constants. [3]

(b) Find the value of x when y = 4.5vx . 2]
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7 (@) Express 12x* —6x+5 in the form p(x—q)z +r, where p, g and r are constants to be

found. ' [31

(b) Hence, explain why the graph y = 12x% —6x+5 has no x-intercepts. [23

()  Write down the coordinates of the turning point of the graph y =(1 2x* —6x+ 571,

stating whether it is a maximum or minimum point. [21

[Tarn over
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8  Angles A and B are such that sin(4~ B) = 4cos(4+ B).
4—-tan A4

Show that tan B = —r .
@) Atan A-1 B3
(b)  Given that angle 4= % , without using a calculator, find tan B in the form
m3+k L \ |
T where h and & are integers. [4]
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g  The function ' is defined, for all values of x, by f'(x)=(x- 2% (1-x).
(a)  Find the set of values of x for which {'is a decreasing function and represent this set
on a number line. [5]

(b} - A point P moves along the curve y = f(x) in such a way that the y-coordinate of P
increases at a constant rate of 0.2 units per second.

Find the rate of change of x when x=6. | 21
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10 Itis given that y=3’:c:¢:)s2 x—sin® x.

(8)  Express 3cos? x—sin® x in the form a+bcos2x, where a and b are constants to be

found. : A [3]

(o) Hence, evaluate j; G cos? x~sin? x)dx. [3]

2
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10 (e¢)  State the amplitude and period of mA y=3 cos® x—sin’ x. 2]
(d)  Sketch the graph of y=3 cosz x—sin®x for 0<x<7. [2]
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The equation of a curveis y = 2Inx .
dy 2-~2Inx ' o
Show that — = : . - 2
(a) dx Xz : {"‘}
2Ilnx 1-In2
(b)  Hence, prove that’ .{1 = dx= 5 4
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11 (¢)  Find the x-coordinate of the stationary point of the curve and determine its nature.

[4]
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12

v

O : _

wd
The diagram shows part of the curve y = 6¢”2* +1 intersecting the line x=1In3 at point P.
The tangent to the curve at the point P intersects the y-axis at 0.

4

(a)  Show that the coordinates of 0 are (0, ~§1n3+ g»] . [5]
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12 (b)  Find the area of the shaded region.

\[’_I‘y‘ over
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13 The diagram shows two triangular plots of land ABC and 4CD.
It is given that AB = AC = 80 m and 4D = 70 m. _
Angle BAD is aright angle and angle B4C = & radians.

80m

y ’ B
14 .

70m

D
(8  Given that the area of the two plots of land, 4 = 3600 m?, show that

9=8sinf+7cosd. | ' [3]
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13 (b)  Express 8sin@+7cosé in the form Rcos(@—a), where R>0and «is an acute

angle. , ‘ [4]

(¢)  Hence, find the value(s) of 6. [2]

END OF PAPER
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1. ALGEBRA

Quadratic Equation
For the equation ax* + bx + ¢ =0,

~bt+b? —4ac

2a

X =

RBinomial Expansion

(g+b) =a" + (};)a"“b + (Z}a"“zbz ot (nJa"“"b" o+ b",
r

o an=-D..(n-r+1)
(n-nrir! r )

n
where n is a positive integer and [ } =
r

2. TRIGONOMETRY

Identities
siff 4A+cosf4=1
sec? 4=1+tan® 4
cosec? A=1+cot’ 4
sin(4+ B) =sin Acos B+ cos4sinB
cos(A+ B) =cosAcos BFsindsinB
tan At tan B
1¥tan Atan B
sin24 =2sin Acos A
c0s24 = cos® A—sin* 4 =2co0s’ A-1=1-2sin’ 4
2tan A
1-tan? 4

tan(A % B) =

tan24 =

Formulae for AABC L e e e

a b _ ¢
sind sinB sinC
& = b +¢* —2becosA

Sl TR L T I, "

)
= —besin 4
5 e st
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1 (a) Giventhat 3 dy =1n27, find the exact value of p. [4]
p 275 :

4 8 '
®)  Given that L f(x) dx=-2 and If(x)dxr—l@, find the value of@
. 4
8
I [£(x)+5] dx.
3 .
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. : i
A curve has the equation y =¢" cosx, where 0<x< =,
Y »

Explain why the range of values of x for which y is a decreasing fimction of x is

n
—< X<,
4 2

[6]

PartnerinLeaming
494



BP~495

1-tan® N 4]
3 (@ Prove that c0s20 = . O
® oV 1+tan’ @
(i) Hence, find the exact values of tan®, given thatcos20 = % {3]
PartnerinLeaming {Turn over

495




BP~496

-

A B C
In the diagram, ABC is a tangent to the circle at the point B. The points D, E and F
lie on the circle. The chords DF and EB intersect at G and angle EDB = angle DGB.

() Prove that triangle EDB is similja; to triangle DGB. 2]
() Provethat BD® = GBx BE. 2]
@) Explain why DF is parallel to 4C. | 3]
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(8  Evaluate log, Sxlogs 6% Iogé Txlog,8. i2] ’

1 .

(®)  Solve logs (71x+10)~logs (x—2) = on3 +2. [5]

X
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E .
D F Y
F
4 “, v
A 4> B

The figure shows a solid whose two cross-sections DEC and AFB are each a semicircle
of a circle with radius r em. The height of the solid is 2 cm and the volume of the solid

is20rem?.

)

Expréss h in terms of r.

()  Hence, show that the total surface area, 4 cm? , of the solid is given by

A4

r

z;tf2+80+40”,

PartnerlnLeaming
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6 (i) Find the value of r, correct to 3 significant figures, for which 4 has a stationary @)
value.

*
(iv) 5)etermine whether this value of 4 is a minimum or maximum. @
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10
In the diagram, 4BT is a common tangent of the circles, C, and C,, whose centres are
G, and G, respectively. The line joining G, and G, meets ABT at T.
The equations of the circles are ‘
C i P +y+6x—4y+9=0
C,: x*+32-8y+15=0

Find the coordinates of 7. [9]
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" (b) Inthe expansion of (1 + x)" , the coefficient of x* is the mean of the coefficients

BP~502

12

6
(a) Expand (3 - 56) in ascending powers of x up to the fourth term.

6
Hence, find the coefficient of x°, in the expansion of (3 —3—%} (1 - x) , leaving
/4
your answer as a fraction.

. [5]
of x and x*. Find the possible value(s) of .

PartnerinLearning
502



BP-~503

13

@ Given that u =3*, express 9% =3**2~18 asan equation in u. [3]

(i) Hence find the values of x for which 9% = 3**2 18, giving your answers, where 4]
appropriate to 1 decimal place.

im0 s 1

@if) Explain why the equation 9* =3**2 _ k has no solution if & > % (2]
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52x% ~20x—6

5 as the sum of 3 partial fractions. (@
(x—2)(4x+1)

10 (i) Express
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52x% - 20x-6

)2

15

4
dx and hence evaluate _[ X
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52x% ~20x-6

(x-2)(4x+1)
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11 A particle moves in a straight line so that at time ¢ seconds after leaving a point 4, its

sin| -
displacement s metres from a fixed point O, is given by s = 3e (2) -4,

(a)  Find the displacement of the particle from O at the initial moment. @
(b)  What is the initial velocity of the particle? [3]
(¢)  Find the instances when the {gg&c}gmnmns_m_abunng the first 6 seconds. 3]
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11 (d) Do you agree that the total distance travelled by the particle during the first 6 5]
seconds is 10.86 m?
End of Paper
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Morth Vista Amath SAZ 2022
1a {4x — 5){16x? + 20x + 25)
ib z:?—aaud b* —dac < 0
23 k> 6= {(-9-m)® =32k
2b k=7, m=10 {acoept any answers that satisfy the conditions})
2c It is & vertical line that cuts the curve at only one point.
3a k=—-1
3b k=—15 &:%
4 a=2 b=3
5a 420 milligrams
Sb k = —0.597
6a lyr=2z+5
&b x=32
Ja ofe 1Y 17
ki ;z@:z +L
® (x - 20
f. R oz 1
xz(.;; J +oE T
ya -
| Smdmmmwm«ﬁyts *,ﬁveya@hwﬁ% mtme gxxmmpts
7c
‘ Mm point ot C, w}
&b 1575
! ‘ 13& - -
S FE corxd 2
% N
= B il :
10a. |1+ Zees(lx)
10c - | Amplitude = 2'and periud
e
12 [show R
11b [ Prove s ,
1ic , &k”yhﬁgmmwﬂn
i2a
TNEET T
13a | Show
13b V115 cos(0 — 0.852)
13c i4
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Morth Vista Amath 5AZ 2022
Paper 2
iz L
-
ib 33
2 e {cosx —sinx} < 0
Since ¥ > 0,
cosy —siny < 0
1—tanx <0
tany > 1
Sketch v = tany graph to show:
fﬁxﬁg
*Thiz is not g very wel set guestion and is s
3 Prove
i wnf = 4+
iz
4 Prove
4ii Prove
4iil Prove
Sa 3
*
5b 10 or — ;I;{Rej}
Gi k= -:.g.
Gii Show
&iii =320 o
Giv Minimurmn
7 T(6,6) *Using Similar Triangles
Ba —_ Eg
ing N
8b |mr=7or2irejlordirej)
o woSuyis=0_ _ ]
9§ r=1lberx =1 —
i | Exp.3in using diserimmant
10i e e e
x—%  axky 12
10ii 122
11s ~im
w—%
1ib - mfs |
1ic 0.5%4s and 5. 702
11d Disagree. It is 9.86m
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