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Quadratic Equation
For the equation ax2 +bx+c=0,

Binomial expansion

where z is a positive integer and

Identities

Formulae for LABC

(a + b). = q.. 
[],-,. [, ". 

* . . .(:)a.-, b, +... + b.,

(:)

Mathematical Formulae

1. ALGEBRA

2a

nl n(n-l)...(n-r +l)
rt(n - r)t rl

2, TRIGONOMETRY

stn2 A+ cosz A =l
sec'A=1+tan'A

coseczA:l+cofA
sin(l t B) = sin ,4 cos I + cos I sin B

cos(l t .B) = cos I cos.B + sin I sin ,B

t^a(A + B\- t^nAlr,mB
' \+t^n At^n B
stn2A -- 2sin Acos A

cos2l=cos2 A-sin2 A=2cos2 A-l=1-2sn2 A

2ran A
lan JA =

l-tarlz A

0 b C

sin,4 sinB sin C

a'=b2 +c2 - 2bc cos a

I = lbcsinz
2

PartnerlnLearning
,t 6R

- br.[b' 4a;



3

BP- 169

1 State the princiPal value of

(D COS (l)''0"*""''.I tll

t1l(ir)
"-' (-^6) in radians as a multiple of zr .

2 Solve, forx andy, the simultaneous equations

:'(r)=r
(Ji)'*rc'=n. t4l
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3 (a)

(b)

Clearly labelling each graph, sketch, on the same axes, the graphs of

Y=2'forx>0.

Y2 =8x and

_8
Express -7-j----1 in partial fraction.

x\x" +4)

12)

t4l
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b

1 The graph shows part ofa straight line graph drawn to represent the equation a! = x+- '
v

ry
B( t2 ,2)

A(0,-4)

(i) Calculate the value ofa and ofb. t4l

(iD Find the coordinates ofpoint P, given that point P lies on the horizontal axis. t2)

)?
P

PartnerlnLearning
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6

The heights, in mefies, oftides are recorded at a particular beach over time I hours.

It is found that the height, in metres, is given by H (t) --1.2sinzt +1.4.

(i) State the highest and lowest value of fl(t) .

(ii) State the period of H(r) .

(iii) Find the height ofthe tide when ,: 5 hours.

(iv) Sketchthe graphof y = H(t) for 0<t <2r.

v

t2l

ttl

tll

12)

0
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6. (a) Showthat cos I can be written in the form of k tan A

Find the value of /r.

(b) Given that d is acute and sin d = c , express in terms of c,

(i) sin(e0'-d),

(ii) cosecd,

rr_r)
It+sinl 1-sinA)

t3l

t1l

tll

(iiD tat9.

PartnerlnLearning

t2)



BP-174
8

7. (a) Solve the equation sin2x=cos2r for 0"<x<360'. t3l
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O) The diagram shows a triangle ABC it which AB = 6 cm, BC = 3 cm and the angle

ABC: 1500.

The line CB is extended to the pointXwhere argle AXB = 90o.

C

3cm

B

6cm

X

(i) Find the exact length of lX.

A

(ii) Showthatangle r"r: -^'(+)

12)

t3l

1500
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8. (a) Find the term in x7 in the expansion * (r' . i)'

r0

Find the value of the constant f.

t3l

t2l

t2l

(b) (i) Write down and simpliff the first three terms in the expansion, in ascending

powers ofx, of (,-,

it;(ii) In the expansion of (++ta+Zx') , there is no term in x.1

2
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9. (a) It is given 2x3 -10x2 +l2x-27 = Ax(x-l)(x-a)+ B(x-a)+ Cfor all values of x,

(i) Find the values of l, of ,B and of C. t3l

(ii) Hence, state the remainder when 2x3 -lox2 +l2x-27 is divided by x'z -.r '

tll
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t2

(b) When the expression x1 +3x'-2x+c is dividedby x-2, the remainder is R.
When the expression is divided by x+2,the remainder is 2R.

t4l
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10. The diagram below shows a circle with centre (3, 4) and the equation oftangent at point P of

the circle is2y=3,* t .

v

P

)y=Jy+ 12

(a) Find the coordinates ofpoint P. tll

(b) Find the equation ofthe circle. t2)

-tr

0

c (3,4)
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t4

(c) Find the coordinates ofthe point p, given that Pp is the diameter ofthe circle. tll

PartnerlnLearning
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(d) Determine whether the tangent to the circle at point Q is parallel to the tangent to the
circle at point P.

t2)
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15

v

B(2, s)

c(l0,4)

x

l(0, -1)

The diagram shows a triangle ABC with the vertices l(0, -l), B(2,5) and C(10, a)'

The point N lies on the line lC such that 8N is perpendicular to lC'

(i) Find the gradient of line lC.

Hence, or otherwise, find the angle that line lC makes with the positive r-
axis. t3l
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(ii) Find the coordinates of N. t5l

(iii) Find in the form n : I , the ratio of the area of triangle l.BN to the area of triangle
cBN. t2)
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12. (a) Without using a calculator, show that (logr 3)(log, S)

(b) Solve the following:

(i) log^(tz+ m)--z ,

PartnerlnLearning
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(ii) t3l

(c) The number ofbacteria in a culture doubled every hour.
It is given that No is the number of bacteria present at a particular time and that .^y' is
the number of bacteria present , hours later.

Calculate the value ofthe constant t in the relationship N = Noro, giving your

answer correct to 2 decimal places. t3]

lg(x+s)-tgz =,. *[;)
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13. (a) Solve the inequality x2 -x-12<0 and represent the solution set on the number line.

t3l

(b) The equation of a curve is y = 2x2 + cx +l , where c is a constant, and the equation

of a line is y+-r=5.
Show that, for all values of c, the line intersects the curve at two distinct points. [3]

Partn e rln Learn ing
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(c) An arched tunnel has the shape ofa pmabola as shown.

v

x
{_ 6 ________________}

The one-way tunnel passing under the arch is 6 m wide aad tle maximum height of
the arch is 5 m.

(i) Express the frmction in the form y = a (x - h)2 + k . 12)

(iD
A tour bus is approximately 12 m long, 4 m tall and 3 m wide
Explain whether the tour bus can pass through the tunnel l2l

- End of Paper -
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In the diagram,;r m is the horizontal distance from one end ofthe arch andy m is the
height of the arch.
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E AM SA 2 2021 ution for students

1 (D 600

(ii) E

3

)
(J'Y -16t =32

3',(e)/ = I

3'x32r = 30

x+2Y =0 --(1) or

I
'ti' . .4t -t5

,t

!x-4v=5 --(2\2"
(-zy)-+y =s

Sub. r = -2./ into eq (2):

I
2

x=2 l=-l

3 (a) v v

)? &r

x

(b) 8 A Bx+C
;@;4=;+ -,+4

s = A(*'+ +)+ (rx + c)(r)

Comparing coefficient ofx : C=0

Comparing constant : 4A=8 A=2

Comparing coefficient off: 0 = A+ B

B=-A=-z
822x

( )
x2 +4x x2 +4 x

1
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1 (i) )_lr\ 1- \ -) _
Gradient ofline: A -,
I- intercept : -4
Equation of line: Y = mX + c

1

2
y2 =ry+4

and 6=4

, _4

t4
-v=x+-2'y

I
2

Ixv=-v'2'

(ii)

Since points l, P and I are collinear and at x-axis, y = 0, let P be (xo, 0):

1

J

2-(4) _ 1

0- -4)_

Gradient = 12 2

-02 x 0:8 8hence P is

Highest value: 1'2(l)+1'4 = 2'6.

Lowest = 1.2 (-1)+ 1'4 = 0.2 m

5 (D

(iD
7t

H (t) = 1.2 sin 2 (s) + r.4 = 0.7 47 t7 5 = O.i 47 m (3 s.f)
(iii)

(iv)

2

2no

2
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6 (a)

"o",q( 
| - t )

Il+sinl 7-sin A )

=cosA It-sin,a-(t+sinz)l
L----i:;#r l
k=1

cos I
(-2sin t) = -21ar 12 Acos

Hence,

(b)

I

"f-t-

{,

(l

(D (i) sin(eo"-a) = cosa =.,/iI
(ii) cosecd

11
sind c

(iii) tan4 =
c

-c'

7 (a) sin 2.r = cos 2x

tzn2x =l
Basic angle : 450

2x = 45", 225", 405", 5850

x = 22.5", 112.5", 202.5", 292.5'

(b) (i)
sin30'= 

A
6

AX=3 cm

(ii) For tiangle ABX

XB= 6, *5, =Jn = ^f
1

tan IACB = ---J--
./. 1JlJ +J

-t; _
la12lQ(fi = __-y !i-

{3+l {3*l

^"r=t*,-,(+)

J

PartnerlnLearning
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a( )

lennmr'=

8-r7x( )

8

J

To find term in x

8

r
16-2r - r =7

r=3

)(")'-'(1)' =,u,,

8

1-'
7

721__x+-x
24

7

+I(b) (i)

+&=0
Coefficient of .x term:

k=14

x
I

2

4

(++to+zr')

'+

r_z)I z.l

I
1
2

2lx+-x
4

=(+*t**2,')(r-

(ii)

B --4

Comparing coeffi cient of f: A = 2

c=-lt
-27 = 48 -ll

gu$. x = 4'

gu$..r=0'

a( ) (D9

(ii) q(x-q\_tt=4x_2j
l(emamoer : \ /

(b)

r(-z) = (-z)'+I (-z)' -z(-z)+ c --zn

c=2R_8 -_Q)

Wlren divided bY x +2 ,

Solving eq (l) & eq (2): R=-8

c = ,R -16 = -8 - 16 = -24

6t f (r) =xr +3x2 -2x+c

When divided bY x - 2, f (2) = (2)' +t(z)' -z(z)+ c -- n

c = R_16 _- (l)

4
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l0 (a) At y-axis, sub. .r = 0: /: 6 P is (0, 6)

(b)
-4)'=JERadius : CP =

Hence equation of circle with centre (3, 4)

(x-t)' +(t-a),=(Jilf
(x-t)' +(y-+)'? =rt

(c) Midpoint of PQ aart. or.;r'"1s = (3, 4)

0+xn 6+ yn
= (s,+)

2 2
Q is (6,2)

(d) Smce P
and have
the

It (D 4-(-l) I
m .^ = 

---:-------:- 
= -l0-0 2

afi=!2 0 =26.5651"
lC makes an angle of 26.60 (l dp) with the positive r-axis

(ii) 1v=-x-'2 I
Equation oflC:
mRN xmac = -l

- (1)

mtN =4

Equation of.BM Y - 5 = 1(x - 2)

y=_2x+9 __(2)

Solving(1) &(2): x=4 ;y=l
Hence, l[ is (4, 1)

(iiD 0 42 0
LABN =

Area of -l 15
4102
14 5

I l0 units2

ACBN =
Area of I 5 unlts2

Hence ratio ofarea = 10 : 15 :
?
3 1

5

PartnerlnLearning
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, *3logr2 _ 3

2log,3 2 ishown;
(log, 3)(log, 8) = log,

t2 a)(

(i) log^(tz+ m) =z

12+m=m2

m2 -m-12=0
(m+3)(m-a)--0
Sincem>0,m:4

(b)

[(x+8)-lg2=t+lg

lg(x+ s) - lg2 = 1gl0+ lg

x+8
lg

2

x

4

L
4

'"(Y)
4x +32 = 20x

x=2

(ii)

(c)
1ry5sa r=0. i/=No

rgy'fu I=1.N=2No
Noer(') = ZNo

er(tl = 2

klne =ln2
k =ta2=0.6e(2dp)

6
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13 (a) x2 -x-72<O
(x-a)(x+3)<0

-3<x<4

-3 4

(b) y=2x2+cx+t -(1) & y=5-x --(2)
Sub (1) into (2):

2x2 + cx +l:5 * x
2x'z+(c+I)x-4=0

6z -4as=(c+l)'z -4Q)(4)=(c+t)2 +12

,ir"" (c + 1)' > o, b2 - 4ac = (c + l)2 + 32 > 0, *,rs line intersects curve at two
distinct points.

(c) o
Max point is (3, 5), Y : a(x -3)'z + 5

Sinceat.r:0m,y:0m:
5

y = a(x-3)'z +5 9

5 (x-3)'?+5v
Hence, the function is 9

(ii)
When the width of the bus is 3 m,

,=3-1=1.52m
y=3.75m<4m

Since the height of the tour bus, 4 m > permissible height of 3.75 m, it
cannot pass through the tunnel.

,7
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