2024 Sec 3 EMath Practice Paper B Solution

Qn Solutions

1(a) 3X—6Xy +4y’ —4y+1
= 3x(1-2y)+(1-2y)’
= (1-2y)(3x+1-2y) or (2y -1)(2y—3x—1)

1) (x—%—2)+(x+%+7j

_ x> =2x-15 . X*+7Xx+12
X ' X

1(c) 2_,2

2(a) 1 3

2X+1-3x=2x(2x+1)
4x* +3x—-1=0
(x+1)(4x-1)=0

SX=-1 or X:l
4

2(b) x> —y = 6X

X+y=6 = y =6—X sub into first eqn
x* —(6—x)=6X

X*—5X—6=0

(x=6)(x+1)=0

SX=6 or Xx=-1

Ly=0 or y=7




3(a) P 8 5 07
3 5 04
3(b)(@) 7.00
C=1]1.20
0.60
3(b)(ii) 7
8 5 0.7
PC = 1.2
3 5 04
0.6
(6242
27.24
3(b)(iii) The top element represents the total cost for handmade toys while the bottom
element represents the total cost for machine-made toys.
4(i) f(x)=-2x% +8x+15
= —2(X* —4x+27=2°)+15
= 2(x-2)" +23
4(ii) —2(x-2)"+23=0
23
X—2) ===
(x=2) 5
23
X=2)=%,|—
(x=2) =1, 2
X=—‘[§+2 or ‘/§+2
2 2
4(iii) X=2
5@ 75—-(-13
® Gradient = #= -
-10-1
Y =-8X+c;at(l,-13), -13=-8(1)+¢C
Sc=-5
J— gx-5 Ly =-8x' —5¢
= =-8x- ooy =-8x" —5x
X
5(ii) Y=-8X-5
-215#-8(5)-5

She’s incorrect.




6(1)

AOB =2xcos™ & ~2.46
30

6(i1) Major Arc Length APB
= 30><(2n—2.4619)
=114.6 ~115cm
6(iii) Percentage of area below water level
l(302)(2.4619)—1(302)sin 2.4619
=2 2 x100%
n(30°)
~29.2%
7(a)(1) y=(x+1)(x—k)
AtD, 21 =(20+1)(20—k)
S k=19
7(3)(11) A(_la 0)5 B(19, 0)3 C(O’ _19)
Area of AABC = %x 20x19
= 190 units?
7(a)(iii 21-(-19
()it Gradient of CD = # =
20-0
Equation of CD through A: y=2x+2
7(b) X2 +y?=2x+4y-4

X =2X+Yy’—4y+4=0
(X=1)°=1+(y-2)°-4-4=0
(x=1)*+(y-2)* =3’

centre :(1,2)

radius = 3 units

Gradient of tangent
-1

2—2i
5
-2
5
_3
4




8 (i)

Y +6X7=7xy=0———(1)
Point:(1,4)

=T
2

m=2

Equation of line :
y—4=2(x-1)
y=2x+2---(2)
(2X+2)* +6X° —7X(2x+2)=0
—4x> —6X+4=0

2x* +3x-2=0
(2x=1)(Xx+2)=0
X=050rx=-2

Q:(-2,-2)

8(ii)

p;[%g) .Q:(-2,-2)

m

perpendicular bisector

-1

2

-3 1

midpoint of PQ : | —,
p Q £4 2)

Equation of perpendicular bisector :

AR

ol
2 8

9()

l:y=InX——>y, =In(x+3)

Translate 3 units in negative X-direction
IN:y, =In(x+3)——>y, =4In(x+3)
Scale with scale factor 4 parallel to y-axis
l:y, =4In(x+3)——>y, =—4In(x+3)

Reflect about x-axis




9(ii)

H,
Lo
o
I

S S S S S S ) S S U ) I

N

10 1 2 2 _ 2
(1) cos /DBC — 6> +14.8°-10
2(6)(14.8)

6> +14.8° -10

= /DBC = cosl( 2(6)(14.8)

j =29.2° (1dp)

10(i1) sin /DCB _ sin Z/DBC
BD CD
D)1 14

Bearing of B from C = 32°+17.0° = 049.0°

= /DCB =sin"' (

10(iii) Shortest distance from D to BC
=BDsin Z/DBC

= 65in (29.194°)
=293 km (3sf)

10(iv) TD = 6tan47.5°
~ 6.548 km
~ 6548 m

10(v) 0 5548

.0 =65.9° (1dp)




11(1) S:(a,b)
(a+9 b+13

2 2 j=(—1,9)

a+td_
2

a=-11

b+13

2

=9
b=5
S:(-11,5)
R:(c,d)
(C 3 d+14

A=)
c_,d_4
R:(14)

11(ii) Area of PQRS
-1 9 -3 —11‘

205 4 13 14 5

=%[(—44+13+126—15)—(5+36—39—154)]

=116 units®

12(a) y=X(x+p)(x—q)
y=X(X+1)(x-2)
p=1qg=2

12(b) 4y=1-x———(1)

y=X(x+1)(x-2)———(2)x4
4y =4xX(X* —x-2)

4y =4x> —4x> —8x
1-X=4x"—4x> -8x

4% —4x* =7x-1=0
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