Practice Paper B
Sec 3 Math Answers

Qn Solutions

1@ | (x=3)°+(x-1°

=(X=3+X-D[(x-3)* = (x=3)(x-1) +(x-1)?]
=(2x—4)(X* —6X+9— X" +4x -3+ X" —2x+1)
=2(x-2)(x* —4x+7)

1(b) 2X—X+1 or X —1
- 2 . Sy
X=X+ Xx—=1
X 2_7
_X _ 22— X(x-1)
2 - 4x-2(x-1)
XX
242
_ X(x+1)
C2(x+))
X
2
2 Length of the side BC
1432
- 2+\/§

_(1+3V2)(2-242)
C(2+V8)(2-2V2)
_2-242+62-12

4
~10+442
4

=[E—ﬁj m

3(a) | log,.,(3x*-7x-2)=2

log,, ., (8X* = 7x—2) =log,, ,, (x—-1)*
32 —Tx-2=x"-2x+1

2x* —5x-3=0

(2x+1)(x-3)=0

X= —% (rejected) or 3




3(b)

In &—Z‘Jrélnx:o, where x >0

In \/§—2‘+In\&:0

In x—zﬁ\zo

\x—zﬁ\zl

x—2+/x =1or —1 (Two cases)
Case 1:x—2x =1

2x =x-1

X2 —2X+1=4x

x?—6x+1=0

X =3+ 2+/2 (reject 3—2+/2)
OR x=5.83 or 0.172 (rejected, as it does not satisfy
the Case 1 equation)

Case 2:x—2x=-1 O x_2x+1=0

24x = x+1 (x-1)?=0
X? +2X+1=4x Xx=1
(x-1)>=0

x=1

Hence x=3+ 2\5 orl

4(i)

oR (100 120)(x-5)
(R-Q) 70 85 )\y-6

» Wl

A(ii)

100 120)(x—5) (1710

70 85j[>’—6j:(1205j

~5) (100 120)" (1710

—6 :(70 ssj (1205}
~5) 1 (85 -120)(1710
-6 zﬁ(—m 100 }[1205}
_5) (75

y-6 :( SJ

S x=125y=14

The price of pandan cake is $12.50 each, and the price
of chocolate cake is $14 each.

xX < X < X

y =mx*> —(m+1)x+m is always positive
= m>0andA<0




A=(Mm+1)?*-4m* <0
m®+2m+1-4m® <0
3m*-2m-1>0
Bm+1)(m-1)>0

1
m<-—=orm>1
3

" m is positive, ...m>1

6(i)

X2+ 2K +1=(k +2)x

X —(k+2)x+(2k +1) =0
A=(k+2)*—4(2k +1)>0
k?—4k>0

k(k—4)>0
k<Oork>4

6(ii)

a+pf=k+2
aﬂ:2k+1}
a’+ p =11

= (a+B)" -2ap =11
(k+2)*-2(2k+1) =11
k?=9

k=13

- a, [ are real, range of values fork :k <0 ork >4

~k=-3

7(a)

2x3 =5x2 —x-2
2x3—5x2+Xx+2=0
Let f(x) =2x> —5x*+x+2

f(1) =0, ..(x-1) is afactor of f(x).

Using long division,
(x-1)(2x*—3x—-2)=0
(x-D(2x+1)(x-2)=0

x=1,—l or 2
2




7(b)

Let f(x) = (x—3)* —(x—2)"°.
When divided by x* —5x + 6,
f(x) = (x* =5x+6) Q(X) + ax +b,
where a and b are real constants.
f(x) = (x—2)(x-3)Q(x) +ax+b
By Remainder Theorem,
f(2)=(2-3)**-(2-2)"" =1

= 2a+b=1
f(3)=(3-3-(3-2)"*=-1
=3a+b=-1
Solving the above two equations,
a=-2,b=5
.. The remainder is —2x+5.
S =ax’ +R

y

Whenx=2andy=3, S=1,
:>4a+%=1 ..(D

When x=4 and y =6, Sz?%,

:>16a+9:7l (2
6 2

Solvng equations (1) and (2) simultaneously,

azi,b=—3
2

-8 1 3
2




9(a) 0°<x<720°
—30°< §+300 <390°

6—4cos’ [5+300] _ 9sin(5+300j
2 2
6—4+4sin’ (§+300j - 9sin@+30°j

4sin? [§+30°]—93in[§+30°]+ 2-0

o) onlzror)-a) -

sin (5 + 30°j = 1 or 2 (rejected)
2 4
B.A. = 14.48°
§+300 —165.52° or 374.48°

X =271.0° or 689.0°

9(b . tan x —cot X
(b) LHS=2sin? x—-———=~
tan x + cot x

Sin X CoS X

— 2sin? x— £OSX__sinx

sinx+cosx

COSX SinX

=2 2

) sin“ X —cos® X

=2sin x———— "=

sin® X + cos® x
=2sin® x —(sin® X —cos’ x)
=sin® x+Cos’ X
=1=RHS

10(1) | y=ae™ =Iny=Ina—bx

X 15 |25 |35 |45 |50 |6.0

y 99 |60 |36 |22 |17 |14

Iny |229 |1.79 |1.28 |0.79 |0.53 |0.34




Iny
.

150

10(ii)

Ina=3.04
=>a~ 20.9 (accept 20.0 to 21.8)
b~ 0.500 (accept 0.47 to 0.53)

10(ii)

The abnormal reading is 1.4.
When x = 6.0, Iny is estimated to be 0.04.

Hence, the correct value of y ~e®* ~1.04. (accept
1.00 to 1.04)

11

) =241
X

Lety =f"(x)
= f(y)=x

2f(-1)+f1(2) =4

2ﬂi+@+ll=4
_ 2_

-2a+2+a=4
a=-2




12

Hence, the range of the function is —1<f(x) <5.

13(a)
Hence, the range of values of x such that
10" < %(2x—1)(x—2) is x<0.

13(b) | y=e*+1=e*=y-1=x=In(y-1)

First transformation: reflection in the line y = x.
Second transformation: stretching / scaling parallel to
the y-axis by a factor of 2.

14(i) | Height of the flagpole XY
=30tan 25°
~13.989=14.0 m (3 s.f)
14(ii) | The bearing of T from S and the bearing of T from Y

are 042° and 075° respectively.




= LYST =42°,/SYT =180°—75°=105°
o ZYTS =180°—-42°-105° = 33°
Alternatively, by stating that Z/NYT = 75°,
ZYTS =75°—-42°=33°

ST SY
sin105°  sin33°

T =— 30 % sin105°

sin33°

~53.205=53.2 m (3s.f)

14(iii)

Let the midpoint of Sand T be M.
SM =%x ST ~ 26.6025

Using Cosine Rule,
MY? =SY?+SM?2—-2xSY xSM xcos ~YSM

S MY = \/302 +26.6025° — 2x 30 x 26.6025 x C0S 42°

~ 20.531

Angle of elevation of X from the man

=tan™ XY tan™ 13.989
MY 20.531

=34.3°

15

1 2cotd
+
cos @1+ tan’ o \/ 1
sin® g
3 1 N 2cotd
cosOr/sec’d  +Jcot? @
B 1 N 2cotd
cos@lseco| |cotd)|

"+ @ lies in the 4th quadrant, secd >0, cotéd <0,
~.|secd|=sech, |cotd|=—-cotd
1 2cotéd

+

Hence, the expression =
cos@secd —cotd

=1-2=-1

16(i)

X*+y?—6x+4y-21=0
(x=3)*+(y+2)°*=34

Hence, the coordinates of P are (3,-2), and the radius
of C, is /34 units.




16(ii)

4y—-x=6 ..(1

X2 +y*—6x+4y-21=0 ..(2)
From (1), x=4y-6 ...(3)
Sub (3) into (2):
(4y-6)°+y* —6(4y—6)+4y-21=0
17y? - 68y +51=0
y?—4y+3=0
(y-D(y-3)=0
y=1lor3
X=-20r6

M =(-2,1), N =(6,3)

16(ii)

Equation of MN : 4y —x =6
3

:>y—1x+—
4 2

.. Gradient of the perpendicular bisector

-1

Y
Midpoint of MN = (6 2 3”} 2,2)
2 2
.. Equation of the perpendicular bisector:

y—-2=-4(x-2)
y =-4x+10

16(iv)

Since Q is the centre of C,, it lies on the perpendicular
bisector of chord MN.

Hence, the coordinates of Q satisfy the equation
y=-4x+10 ..(Q)

Also, since the radius of %\/221 units, QM =%\/221.

Jx+2)2 +(y-1)° = 1@

(x+2)*+(y-1? :% -(2)

Substitute (1) into (2):




(x+2)* +(-4x+9)* = %1

17x? —68x+% =0

4x* -16x+7=0

(2x-1)(2x-7)=0
1 7

X==or —
2 2

y=8or -4
Since Q lies above the x-axis, only the pair of solution

[%8} IS accepted.

Hence, coordinates of Q are (%8)

16(v)

Area of PMOQN

361—23
2

1
’l2 38 1 -2

= 42E units®
2

10




