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BPGH  Preliminary Exam 2020 Add Math Paper 2  (Answers)

1 (i) b = 4

(ii) a = 1

(iii) c = 2

2 (i) Show 1 0
2

p

(ii) 1
2

x

2 8 0 no real solutionx

(iii) 2
5 2

2 1 8
x

x x

(iv) 25 ln 2 1 ln 8
2

x x c

3 (a) x = 1.68 , 0.447 (rejected)

(b) a = 5 , b = 3 , k = 632

4 (i) d = 8 sin 5 cos

(ii) d = 89 sin ( 32.0 )

(iii) Max value of d = 89 = 9.43

when sin ( 32.0 ) = 1. So 
not possible for d to be 10 m.

(iv) 71.5 , 172.5

5 (a) (i)
2

10'
3 25

f x
x

22

20''
3 25

xf x
x

(ii) 0 < x < 5

(b) 24sin 2sin
2

d x x
dx

6 (ii) 1.41 , 2.98 , 4.55

7 16x2 24x 7 = 0

8 (i) x-coordinate of A =
4

x-coordinate of B =
3

(ii) 21 3  units
2

9 (i) A ( 1 , 0) , 1  ,  3
2

B

C( 2 , 0 )

(ii) tan = 2

(iii) x = 2

(iv) Max value of  3 1 2x is 3 

when x = 1
2

.

Min value of  4 + x2 is 4 
when x = 0.

The curve and line do not 
intersect so there is no real 
solution.

10 (i) C1 : ( x + 1)2 + ( y + 1)2 = 5

C2 : ( x + 2)2 + ( y + 2)2 = 5

(ii) x = 3

(iii) 2 2 5 or 5.89 units

11 (ii) a = 2  , b = 2.5

(iii) Draw the line 3y
xx

.

Point of intersection is

(0.5 , 1.5)

x = 2  , y = 2.12

a) (ii(i(i((iii(i(i((i(i(i(i((i(i(ii( )))))))))))))))))))) 11111111111111111111111111111111111100000000000000000000000000
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BPGHS    Preliminary Exam 2020

Sec 4E/5N         Additional Mathematics Paper 2 (Solutions)

1(i) f( 2) = 8 + 4a 2b + c
f(2)   = 8 + 4a + 2b + c

8 + 4a 2b + c = 8 + 4a + 2b + c  
8 2b = 8 + 2b

4b = 16
b = 4

M1

A1

(ii) f(1) = 1 + a 4 + c = a + c 3
f(1) = f(2)
a + c 3 = 8 + 4a 8 + c

a 3 = 4a
a = 1

M1

A1

(iii) f(x) = x3 x2 4x + c
f(3) = 27 9 12 + c
6 + c = 4

c = 2 A1

2(i) 3 21 1 1 12 8
2 2 2 2

16p

1 12 8 8
8 4

= 0
Since remainder is 0, 2x 1 is a factor of p(x). A1

2(ii) 2x3 x2 + 16x 8 = 0
x2(2x 1) + 8(2x 1) = 0
(2x 1)(x2 + 8) = 0
2x 1 = 0                 x2 + 8 =0

1
2

x no real solution since x2 + 8 > 0

There is only one real root.

______ x2_____ + 8
2x 1 )  2x3 x2 + 16x 8

(2x3 x2)
0 + 16x 8

(16x 8)
______0

M1

A1 , A1
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2(iii) 2

3 2 2
2 40

2 16 8 2 1 8
x x A Bx C

x x x x x
2

2

8 2 1

2 1 8

A x x Bx C

x x
2 22 40 8 2 1x x A x x Bx C

Sub x = 1
2

21 1 140 8
2 2 4

2 A

A = 5

Sub x = 0 , A = 5
40 = 40 C
C = 0

Sub x = 1
1 + 2 + 40 = 5 (9) + B

B = 2

Ans : 2
5 2

2 1 8
x

x x

M1

M1

A1

A1

A1

Deduct 1 m if final ans
not shown.

2(iv) 2

3 2
2 40

2 16 8
x x dx

x x x

2
5 2   

2 1 8
x dx

x x
25 ln 2 1 ln 8

2
x x c

A1 (1st term) 
A2 (2nd term)
Deduct 1 m if c is
missing

3(a) 2
2

2

log 1
log 2   3

log 2
x

x

2 2log 2 2log 1 3x x

2 2
2

log 3
1

x

x

2
2 8
1

x
x

22 8 1x x
28 17 6 0x x

217 17 4 8 6
2 8

x

17 97
16

x

x = 1.68 , 0.447 (rejected)

M1

M1

M1

M1

A1 [ deduct 1 m if did 
not reject 0.447]
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3(b) Sub x = 2 , y = 47
2 7 47ba

2 40ba ------------ (1)

Sub x = 3 , y = 128
3 7 128ba

3 135ba ---------- (2)

(1) 2 40
(2) 1353

b

b

32 8 2
3 27 3

b

b = 3

Sub b = 3 into (1)
a 23 = 40

a = 5

y = 5x3 + 7
Sub x = 5 , y = k
k = 5 (5)3 + 7 = 632

M1 for eqn (1) & (2)

M1

A1

A1

A1

4(i) d = 8 sin 5 cos A2 [1 m for each term]

4(ii) d = R sin ( )

R = 2 28 5   89

tan = 5
8

= 32.0

d = 89 sin ( 32.0 )

A1

A1
A1

4(iii) Max value of d = 89 = 9.43 m 
when sin ( 32.0 ) = 1  or = 122

Not possible for d to be 10 m

A1
A1

4(iv) 89 sin ( 32.0 ) = 6

sin ( 32.0 ) = 6
89

32.0 = 39.49 , 140.51
= 71.5 , 172.5 A1 , A1

  

Max value of d 89  9.43 m 
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5(a)(i) 1
35( ) ln

5
1 5         = ln
3 5
1         = ln 5 ln 5
3

xf x
x

x
x

x x

2

' 1 1 1
3 5 5

1 5 5          = 
3 5 5

10          = 
3 5 5

10         = 
3 25

f x
x x

x x
x x

x x

x

22

22

'' 10 1 25 2
3

20          = 
3 25

f x x x

x

x

M1

M1

A1

A1

5(a)(ii) For f (x) > 0
25 x2 > 0
(5 + x)(5 x) > 0

5 < x < 5

For f (x) > 0
20x > 0

x > 0

For both f (x) and f (x) to be positive,
0 < x < 5

M1

A1

A1

A1

5(b) 2  4sin
2

14 2sin cos
2 2 2

4sin cos
2 2

2sin 2
2

2sin( 2 )    or    2(sin  cos 2  +cos  sin 2 )
2sin

d x
dx

x x

x x

x

x x x
x

M1

M1

A1

o bo ( ) d ( ) o be pos
0000000000 <<<<<< xxx <<<<<<<<<<<<<<< 55555555555555555555

  dddddddddddddddddddddddd
dx
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6(i)
LHS = 

2

2
cos 2

cos
ec

ec

2

2

2=1
cos

1 2sin
cos 2

ec
B1

B1
A1

6(ii) cos 2 + 3sin 2 = 0
3 sin 2 = cos 2

tan 2 = 1
3

basic = 0.3218
2 = 0.3218 , 2 0.3218 , 3 0.3218

= 1.41 , 2.98 , 4.55

M1

M1

A2    Deduct 1 m for 
each wrong ans

7 = 2 
2 2 = 3

( + )( ) = 3

2

2 2

2

3
2

9
4

92
4
94
4

94 4
4

7
16

Equation is  2 3 7 0
2 16

x x

216 24 7 0x x

A1

M1

M1

A1

A1

8(i) At A,  sec2x 2 = 0
2 1cos

2
1 cos
2

4

x

x

x A1
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At B,  sec2x 2 = 2
sec2x = 4

2 1cos
4

1 cos
4

3

x

x

x

M1

A1
8(ii)

Area of OBC = 1 2
2 3 3

units2   ,  C is ,0
3

Area bounded by curve, x-axis and line x =
3

3

4

3

4

2=   sec 2  

 tan 2

2 tan tan
3 3 4 2

 3 1
6

x dx

x x

Required area =    3 1
3 6

 1 3
2

units2

A1

M1

A1

M1

A1

9(i) When y = 0,  
1 2 3x
1 2x = 3              or       1 2x = 3

x = 1            or             x = 2
A( 1 , 0)                         C(2 , 0)   

B 1  ,  3
2

A1 , A1

A1

9(ii) tan = 2 (tan = gradient of BC) A1

9(iii) 2

2

2

2

3 1 2 2

2 3 1 2

2 3 1 2

       2 0

x x x

x x x

x x x

x
No real solution as  x2 + 2 > 0 for all real values of x.

B1

A1

BBBBBBBB , 3333333333333
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2

2

2

2 3 2 1

4 4 0

    2 0
               2

x x x

x x

x
x

B1

A1

9(iv)
Max value of  3 1 2x is 3 when x = 1

2
.

Min value of  4 + x2 is 4 when x = 0.
The curve and line do not intersect so there is no real 
solution.

B1

B1
A1

10(i) Let the centres of C1 and C2 be (a , a)
22

2 2

2

2 2
1

2 2
2

3 5

6 9 5 0

2 6 4 0
2 2 2 0

1    or   a = 2

 : 1 1 5

 : 2 2 5

a a

a a a

a a
a a

a

C x y

C x y

M1

M1

A1

A1

A1

10(ii) C1 : Sub y = 0
(x + 1)2 + 1 = 5  ---------- (1)

C2 : Sub y = 0
(x + 2)2 + 4 = 5  ---------- (2)

(x + 1)2 + 1 = (x + 2)2 + 4
x2 + 2x +1 + 1 = x2 + 4x + 4 + 4

2x + 6 = 0
x = 3

A1 (both (1) & (2) 
correct)

M1

A1

10(iii) Dist between 2 centres = 2 21 2 1 2 2

Greatest dist = 5 2 5
=   2 2 5  or  5.89  units

A1

M1
A1

11(i) ay b x
x

y a b
xx

1
x

1 0.5 0.33 0.25 0.20

y
x

0.5 1.50 1.84 2.0 2.10

A1 (table)

B2 (4 to 5 correct 
points for line of best 
fit )
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11(ii) a = 2
b = 2.5 

M1 , A1
A1

11(iii) 3
3

y x
y

xx

Draw  y
x

against 1
x

.

1
x

1 0.5 0.25

y
x

3 1.5 0.75

Point of intersection is (0.5 , 1.5)
1 0.5

2

1.5

1.5 2 2.12

x
x
y
x

y

A1

B1 (str line graph)

A1

A1 (correct x value)

A1 (correct y value)
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