
Sec 4 Exp AM Prelim Exam Paper 1 Marking Scheme 

1(a) (x + 3)(x – 1) 

 

f(1) = 0 

1 + 4 + 2 + a – b = 0 

a – b = –7  ---------(1) 

 

f(–3) = 0 

(–3)4 + 4(–3)3 + 2(–3)2 + a(–3) – b = 0 

81 – 108 + 18 – 3a – b = 0 

–3a – b = 9   -------(2) 

 

(1) – (2) : 4a = –16  

 a = –4 

 b = 3 

 

 

  

 

 

 

[M1] 

 

 

 

[M1] 

 

 

 

 

[A1] 

[A1] 

 

1(b) Long division 

 

  

 x2 + 2x +  1 

x2 + 2x –3    x4 +  4x3 + 2x2 –   4x   3 

                   (x4 +  2x3 –  3x2) 

 

          2x3 + 5x2 – 4x  3 

   (2x3 + 4x2 – 6x) 

 

   x2 + 2x   3 

           ( x2 + 2x  3) 

 

   0 

 

 

f(x) = (x2 + 2x – 3)(x2 + 2x + 1) 

Other factor is x2 + 2x + 1. 
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Qn 1 (a) a = –4,   b= 3        (b) the other factor: x2 + 2x + 1 
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2(a)  Let the perpendicular distance be x. 
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3(b)  
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4(a) 
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4(b) 
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Qn 4 (a) (0, 13)  and (3, 14)      (b) (0, 13) max point;  (3, 14) min point. 
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Qn 7 (a) 0.381 
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Term independent of x = 1(16896) + (1)(14080) 

 

                                     = 2816 
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8(c) n = 12 – 4r 

 

4r is even => n = 12 – 4r is even. 

Therefore, there are no terms containing  xn whereby n is odd. 
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(b) 2816 

 

(c) There are no terms containing  xn whereby n is odd. 
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10(c) Max length of AB = 65  

Max occurs when sin( 29.744 ) 1    
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Qn 10 (b) 65 sin( 29.7 )AB          
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Qn 11 (b) a = 4.18;  b = 0.2        (c)  x = 2.3 

 
 

 

 

 

 

 

 

 

 

 

 

12(b)

12(c)

12



Sec 4 Exp AM Prelim Exam Paper 2 Marking Scheme 

1(a) y = 2x2 – 4x + 7 

 

   = 2(x2 – 2x +7/2) 

 

   = 2[x2 –2x +(–1)2 + 7/2 – (–1 )2]  

 

   = 2[(x – 1)2 + 5/2] 

 

   = 2(x – 1)2 + 5  
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1(b)  

     2(x – 1)2  0 

 

     2(x – 1)2 + 5 > 0 

 

     => y >0 

 

Therefore, curve lies completely above the x-axis. 
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Qn 1 (a) y = 2(x – 1)2 + 5 
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16 4

x
c

x x
    (c)   4 4

1 ln 11
f 

16 4 16

x
x

x x
    

 

5(a) 2 5 4

2 5

let 2,

3 5 3 5
then,    and  so, ,

2 4 2 4

let 2

7 5 7 5
then,    and  so, ,

2 4 2 4

y x x

dy
x

dx

dy

dx

x y P

dy

dx

x y Q

   

  



 
   

 

 

 
   

 
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5(b) 
1

2

5 3
equation of  is 2

4 2

7
2

4

5 7
equation of  is 2

4 2

33
2

4

7 33
2 2

4 4

4 10

5 13
  and  

2 4

5 13
,

2 4

l y x

y x

l y x

y x

x x

x

x y

R

 
   

 

 

 
    

 

  

   



 

 
  

 
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5(c) 
   

5
2 2

3
2

5
3 2 2

3
2

2

1 5 13
Shaded area 2 1 5 4  

2 4 4

9 5
2 4

4 3 2

9 5 3
2

4 12 2

2
 units

3

x x dx

x x
x

  
        

  

  
      
   

   
       

   




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A1 

Qns 5 
(b) 

5 13
,

2 4
R
 
 
 

  (c) 22
 units

3
 

 

 

6(a) 2

2

5 12 3 2

5 9 2 0

(5 1)( 2) 0

1
2   or   

5

x x x

x x

x x

x x

  

  

  

  

 

 
 
 
 

 

[M1] 

 

[M1] 

 

[A1] 

 

 



6(bi) 

2 2

     (1)

8    (2)

y mx c

x y

 

 
 

Sub (1) into (2), 
 

2 2

2 2 2 2

2 2 2

( ) 8

2 8 0

(1 ) 2 8 0

x mx c

x m x mcx c

m x mcx c

  

    

    

 

 
Does not intersect => D=0 
 

2 2 2

2 2 2 2 2 2

2 2 2 2 2 2

2 2

2 2

(2 ) 4(1 )( 8) 0

4 4( 8 8 ) 0

4 4 32 4 32 0

32 4 32 0

8 8

mc m c

m c c m c m

m c c m c m

m c

m c

   

    

    

  

 
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[A1] 

6(bii) 

2 2

2

2 5

2, 5

8 8 8(2) 8 40

25

y x

m c

m

c

 

 

   



 

 
Since 8m2 + 8 is not < c2 , y = 2x + 5 intersect the curve. 

 

 

 

 

 

      [M1] 

 

 

[A1] 

  

 

Qn 6 
(a) 

1
2   or   

5
x x    

(b) The line intersect the curve. 

 

 

 

7(a) 2 2 2

2 2

2 1 8 ( 4) 8 1 16

( 1) ( 4) 25

x x y y

x y

        

   
 

 Centre C (1, 4) 

 Radius = 5 units 
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[A1] 

[A1] 

 



7(b) Grad of CP = 4 

Grad of tangent at P = 
1

4
 

1

4

( 2,8)

1
8 ( 2)

4

17

2

1 17

4 2

y x c

c

c

y x

 



  



 

 

 

 

 

[M1] 

 

 

 

 

 

[M1] 

 

 

 

 

[A1] 

7(c) Centre = (1, 2) 

Radius = 5 

 

Equation:  (x + 1)2 + (y + 2)2 = 25 

 

[M1] 

 

 

[A1] 

7(d) Diameter is the diagonal of the biggest square that can be drawn inside the circle. 

 

Let x – side of the square. 

x2 + x2 = 102 

2x2 = 100 =>  x = 50  

 

Area = 50  50  = 50 units2 

 

[M1] 

 

 

 

 

 

 

[A1] 

Qn 7 
(a) Centre C (1, 4)              (b)   

1 17

4 2
y x          

      Radius = 5 units 

 

(c)   (x + 1)2 + (y + 2)2 = 25    (d)  50 units2 

 

 

8(a) 

 

3 3 2

2 3 2 3 2

8 3 1 8 3 1 1 8
2

4 4 4 42 1

x x x x x x

x x x x x xx x

     
  

   
 

 

B1 



8(b) 

   

   

   

2

2 2

22

3

2 2

1 8
so, 

2 12 1 2 1

1 8 2 1 2 1

let 0, 1

1 3
let ,

2 2 2

3

let 1, 6 9 3

6 9 3 3

6

8 3 1 1 6 3
2

2 12 1 2 1

x x A B C

x xx x x

x x A x Bx x Cx

x A

C
x

C

x A B C

B

B

x x

x xx x x

 
  

 

      

 

    



    

   

 

 
    

 
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8(c) 

   

 
 

3
3 3

2 21 1

3

1

8 3 1 1 6 3
  2  

2 12 1 2 1

3
2 ln 3ln 2 1

2 2 1

1.046596 1.795836

2.8424

2.84  (3 s.f.)

x x
dx dx

x xx x x

x x x
x

  
    

   

 
     

 

 





 
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(a) 

2

3 2

1 8
2

4 4

x x

x x x

 


 
  (b) 

 
2

1 6 3
2

2 1 2 1x x x
  

 
 

(c) 2.84 

 

9(a)    
2 22

2 2

2

10 2 3

100 4 9

100 9

4

y x

y x

x
y

 

 




 

M1 

 

 

 

A1 

 

9(b) 
  

2

2

1
        5 2 4

2

9

100 9
9

4

9
100 9     (shown)

2

S x y xy

xy

x
x

x x

 



 
  

 
 

 
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9(c) 
     

   

   

 

 

 

 

 

 

1 1
2 22 2

1 12
2 22 2

1
2 2 22

2

1
2 2

2

1
2 2

2

1
2 2

2

2

9 9 1
    100 9 100 9 18

2 2 2

9 81
100 9 100 9

2 2

9
100 9 100 9 9

2

9 100 18

2 100 9

9 50 9

100 9

let 0,

9 50 9
0

100 9

50 9 0

50

9

2.357 or 2.357 

dS
x x x x

dx

x
x x

x x x

x

x

x

x

dS

dx

x

x

x

x

x x







 
     

 

   

    
 


















 



  

2

(rej)

 stationary value of 74.99999 75.0 m  (3s.f.)S  
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9(d)  

 

2

1
2 2

9 50 9
 

100 9

63
let 2, 0, function is increasing.

4

let 2.5, 8.504 0, function is decreasing.

by first derivative test, 75.0 is maximum value. 

xdS

dx
x

dS
x

dx

dS
x

dx

S






  

   

 
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Qns 9  

(a) 

2100 9

4

x
y


   (c) 75.0  (d) maximum value 

 

 

 

 



10(a) 
9sin 0

2

sin 0
2

basic angle 0 rad

so,  0,  
2

0,  2

2  sec

t

t

t

t

t







 
 

 

 
 

 







 
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10(b) 
Maximum velocity when sin 1

2

t 
 

 
. 

2 2

 sec

t

t








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10(c) 

 

9sin  
2

cos
29

1

2

18cos
2

when 0,  0, 18

hence, 18cos 18
2

when 2 ,  18cos 18

36 m

when 10,  18cos5 18

12.894 m

Dist. travelled in first 10 sec

36 36 12.894

59.1059

t
s dx

t

s c

t
s c

t s c

t
s

t s

s

t s

s

 



 
 

  
 
 

  

  

  

   



   



  







59.1 m (3 s.f.)
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10(d) 
18cos 18

2

let 0,

18cos 18 0
2

cos 1
2

basic angle 0

0 (rej), 2
2

4

t
s

s

t

t

t

t





  



  







 
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(a) 2  sect    (b)  sect    (c) 59.1 m 

 

(d) 4t   
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(n-r)!r!

1-tan2 A



7

7

Mi

since there's no intersection, D<O.

(-m)° -4(2)(8) <0 mi

(m-8)(m+8) <0m

8



L

t

6

T

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

A
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Mi



2
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30°

Ja

= (AC) (3+√8(
mi

56+362

Ja
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Sx²++ 3x² In x dx Π Mi

S3x² Inz dx = x3.lnx - [] +C₂ M

x3Inx
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: equation of tangent у

y-e = -ex + Te
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2 
 

 

Mathematical Formulae 
 

 

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

1. ALGEBRA 

 
 

 
Binomial expansion 

n 

 

 

n 
 n  

x = 

 

 
 

n − 1 

 

 
 

 n  

 

2a 

 

 
n − 2 2 

 

 
 

 n  

 

 

 

 

 
 n − r    r n 

(a + b) = a +   a 1 b +   a 2 b + ... +   a r b + ... + b , 

      

 n  n! 

    

n(n −1)...(n − r + 1) 
where n is a positive integer and     = r = r!(n − r)! r! 

  
 

 

 

Identities 

2. TRIGONOMETRY 

 

sin2 A + cos2 A = 1 

sec2 A = 1 + tan2 A 

cosec2 A = 1 + cot2 A 

 

sin( A  B) = sin Acos B  cos Asin B 

cos(A  B) = cos Acos B ∓ sin Asin B 

 

tan( A  B) = 
tan A  tan B 

 
 

1 ∓ tan A tan B 

sin 2A = 2sin Acos A 

cos2A = cos2 A −sin 2 A = 2cos2 A −1 = 1− 2sin 2 A 

 

tan 2A = 
2 tan A 

 
 

1 − tan 2 A 
 

 

Formulae for ABC  
 

a 
 

 

sin A 

 
= 

b 

sin B 

 
= 

c 

sin C 

a2 = b2 + c2 − 2bc cos A 

 = 
1 

ab sin C 

2 

− b  b 2 − 4ac 



3 
 

When t = 0, 

P = 80e-k(0) + 20 

= 80 + 20 

= 100 

40 = 80e-k(7) + 20 

20 = 80e-k(7) 

0.25 = e-k(7) 

- 7k = ln 0.25 

k ≈ 0.19804 

= 0.198 (3sf) 

 

1 A student learns a new topic from a teacher. At t days after learning the topic, 

the percentage, P %, of the topic that the student remembers can be modelled by the 

equation P = 80e−kt + 20 , where k is a constant. 

(a) Explain why the student remembers 100% of what he learns from the teacher on 

the day that it is taught. [1] 

 

 

 

 

 

 

 
(b) A week later, the student remembers 40% of what he has learnt from the teacher. 

Find the value of k. [2] 

 
 



4 
 

80e-0.19804(t) + 20 = 50 

e-0.19804t = 0.375 

-0.19804t = ln(0.375) 

t = 4.95268 

 
t = 5 days 

When t → ∞ 

e-k(t) 
→ 0 

80e-k(t) 
→ 0 

80e-k(t) +20 → 20 

 
I do not agree as the student will at least remember 20% of 

what he has learnt. 

 

1 (c) How many days will have elapsed when a student remembers at most half of what 

he has learnt from the teacher? 

Give your answer to the nearest whole number. [3] 
 

 
 

 

 

 

 

 

 

 

 

 

 

 
(d) A parent claims that in the long run, the student remembers nothing about the 

Topic that he has learnt from the teacher. Do you agree with the parent? 

Explain. [2] 
 

 

 



5 
 

 

2 Air is pumped into a spherical air balloon which changes the surface area at the rate 

of 400 cm2/s. 

Find the rate of increase of the radius when the volume is 288 cm3, leaving your answer 

in terms of  . [4] 

[Volume of sphere = 
4 

 r3 ; Surface area of sphere = 
3 

4r2 ] 

 

 



6 
 

By remainder theorem, 

 

3 It is given that f (x) = 4x3 + 6x2 − 9x + 2k , where k is a constant. 
 

(a) The expression f (x) has a remainder of −125 when divided by x + 2 . 
 

Find the value of k. [2] 
 
 

 

 

 

 

 

 

 

 

 

 

 

(b) Show that (x − 3) is a factor of 

 

f (x) . [2] 
 
 

 

 

 

 

 

 

Thus , since f(3) = 0, by Factor theorem, (x – 3) is a factor of f(x). 



7 
 

 

3 (c) Explain why f (x) = 0 has only one real root. Show all your workings clearly. [3] 
 

 

 

Thus f(x) = 4x3 + 6x2 – 9x – 135 

 
By long division, 

f(x) = (x – 3)(4x2 + 18x + 45) 

 
Discriminant = b2 – 4ac 

= (18)2 – 4(4)(45) 

= - 396 

 
Since discriminant < 0, thus there are no real roots. 

Therefore, f(x) =0 has only one real root, which is x = 3. 
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4 (a) Prove the identity 
2sin x + sin 2x 

= 

1− cos 2x 

sin x 
 

 

1− cos x 

 

. [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OR 
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4 (b) Hence, solve the equation 
2sin 2x + sin 4x 

= 3cot 2x for 0  x   . 
1− cos 4x 

Leave your answers in exact form. [7] 
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R 

V U 

x cm 

 
S T 

Since angle PRQ = 90˚(angle in semicircle), thus PQ = cm 

Area of triangle PRQ = 0.5 x 6 x 8 = 24 cm2. 

 
0.5 x 10 x height = 24 

Height = 4.8 cm 

 

5 
 

 

 

 

 

 

 

P Q 
 

The diagram shows a semicircle with diameter PQ, with the point R on the circumference 

of the semicircle. A rectangle STUV is drawn within the triangle PQR where ST lies on 

PQ. U and V are points on QR and PR respectively. It is given that PR = 8 cm 

and QR = 6 cm. 

(a) Find the perpendicular distance from R to PQ. [3] 
 
 

 

(b) It is given that SV is x cm. 

Show that the area of rectangle STUV, A cm2, is given by 

 

A = 10x − 
25 

x2 . [2] 
12 

 
 

 

Triangle RPQ is similar to Triangle RVU. 



11 
 

 

 

 

5 (c) Calculate the value of x for which A has a stationary value. [3] 
 
 

 

 

 

 

 
(d) Determine whether this value of x gives a maximum or minimum value for the 

area of rectangle. [2] 
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6 A calculator must not be used in this question. 
 

(a) Show that cos105= 
2 −

 
4 

6 
. [4] 
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6 (b) Use the result from part (a) to find an expression for sec2 105 , in the form 
 

a + b 3 , where a and b are integers. [3] 
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7 (a) Given that 3x+1 2x+1 = 2x+2 , evaluate 6x . [4] 
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7 (b) Express y in terms of x if log2 y = log8 x − log2 4 . [4] 
 

 
 



16 
 

 

8 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The diagram shows a rectangular picture frame 40 cm by 30 cm hung o n a wall. 

The picture frame is rotated through an angle  about the midpoint, M of the top edge. 

(a) Show that the vertical displacement, d cm, of the picture frame below its original 

bottom edge is given by d = 20sin + 30cos − 30 . [2] 
 

 

(b) Express d in the form of Rsin( + ) − 30 where R > 0 and 0    90. [4] 

 

 

 
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8 (c) Find the value of d and the corresponding value of  that will give the greatest 

vertical displacement of the picture frame below its original bottom edge. [3] 
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9 A curve has the equation y = ( x + 5) 7 − x , where x  7 . 
 

(a) Show that 
dy 

can be expressed in the form 
dx 

a + bx  

. [4] 

 

 

2 7 − x 
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7 − x 

 
 

9 (b) Hence, evaluate 
6 3 − x 

dx . [4] 

3 5 
 
 

 

 



 

 

 

10 

 

 

 

 

 

 

 

 

 

 

 

 
 

The diagram shows a circle with centre C and radius 3 units. The tangent to the circle, L1, 
 

at the point T passes through the origin and OT = 3 

The x – coordinate of C is 6. 

units. 

(a) Find the equation of the circle. [4] 

 

20 

7 



21 
 

The coordinates is (9,6) 

 

10 (b) State the coordinates of the point on the circle which is farthest to the y - axis. [1] 
 

 

A second tangent L2 passes through the origin and touches point Q. Point R lies on the 

circle such that it is closer to the origin and is equidistant from the two tangents. 

(c) Find the exact value of the y – coordinate of R. [4] 



22 
 

2 

 

11 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

The diagram shows part of the curve y = 
1 (e3−x + 7) and the normal to the curve at the 

 

point P (3, 4) which meets the y – axis at T . 

(a) Find the coordinates of the point T. [4] 

 



23 
 

 

11 (b) Find the area of the shaded region bounded by the curve, the normal and the 

y – axis, leaving your answer in the form (A + Be3) square units, where A and B are 

constants to be found. [5] 
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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax² + bx+ c = 0,

-b+√b²- 4аc
x=

2a

Binomial expansion

n

(a + b = + ()ar  -tb  + ( +
...+a"-r br + ... + b",

2

n! n(n -1)...(n-r+1)
where n is a positive integer and

r!(n-r)! r!

Identities

Formulae for AABC

2. TRIGONOMETRY

sin² A + cos² A = 1

sec2 A = 1 + tan2 A

cosec2 A = 1 + cot² A

sin(A± B) = sin A cos B ± cos A sin B

cos(A±B) = cos Acos Bsin Asin B

tan(A±B) =
tan A± tan B

1 tan A tan B

sin 2 A = 2 sin A cos A

cos 2A = cos2 A-sin2 A = 2 cos2 A-1=1-2sin2 A

2 tan A
tan 2A=

1-tan2 A

a b C

sin A sin B sin C

a2 = b2 + ¿2 - 2bc cos A

A=ab sin C



1

3

The equation of a curve is y = kx² +kx+ p, where p and k are constants.

k

(a) Show that p> for which the curve lies completely above the x-axis
4

た
k>o

no real oots

Discriminant<O

54ac <o

(k) 4(k)xp) <0 MI

k²- 4kp <o

k(k-4p) <o

Since k>0

... k-4p <o mi

k< tp

4p >k

P>( shown) A

[3]

(b) In the case where k = 2 and p = 4, find the values of m for which the line y = mx-4

is a tangent to the curve. [4]

Y = 2x²+ 2x+4

Y= mx-4

0-2
2x²+ 2x+4 = mx-4

2x²+(2-m)x+8 =0
MI

2

For line is a tangent to the curve,

discrimin ant, D =

b²-4ac = O
Mi

(2-m)2-4(2)(8)=0

4-4m+m²-64=0

m²-4m-60 = 0

(m-10) (m+6) =0

m=10 or m=-6 (A2)

Minus 1

mark if

this step
not shown

[Turn over



4

2x³+7x² +5x+6
2 (a) Express

as the sum of a polynomial and a proper fraction. [1]
x(x² +2)

2

X +  2 x J 2 x3  4 7x²+5x +6
- (2 x³ $ 4 x )

7x²+ x +6

2x³+7x²+5 x+6
x (x²+2)

7 x²+ x +6
2 + A

x(x²+2)

(b)
2x³ +7x² +5x+6

Hence, express in partial fractions.
x(x² +2)

Let 7x²+ x + 6

X(x²+2)

A Bx + C

x²+2
MI

7x²+x+6 = A (x²+2) + x ( B x + c)

when x = 0,

A(0+2) = 6

2A = 6

A=3

By omparing worff of
X²: A+B = t

3+8=7

B=4
mi

X: C= 1 mi

2x³ +7x²+ 5x+6 2+
4x+1

+ A

xlx²+2)
x²+2

[5]
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3 Prove the identity -+
= 2 tan х. [5]
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Mathematical Formulae 
 

1. ALGEBRA 
Quadratic Equation 

 For the equation ax2 + bx + c = 0, 

x = 
a

acbb
2

42 −−
 

 

Binomial expansion 

(a + b)n = an + 







1
n

an − 1b + 







2
n

an − 2b2 + ... + 







r
n

an − r br + ... + bn, 

 where n is a positive integer and 







r
n

 = 
)!(!

!
rnr

n
−

 = 
!

)1)...(1(
r

rnnn +−−
 

 

2. TRIGONOMETRY 

Identities 

sin2 A + cos2 A = 1 

sec2 A = 1 + tan2 A 

cosec2 A = 1 + cot2 A 

 

BABABA sincoscossin)sin( =  

BABABA sinsincoscos)cos( =  

BA
BABA

tantan1
tantan)tan(




=  

AAA cossin22sin =  

AAAAA 2222 sin211cos2sincos2cos −=−=−=  

A
AA 2tan1

tan22tan
−

=  

 

Formulae for ABC 

A
a

sin
 = 

B
b

sin
 = 

C
c

sin
 

a2 = b2 + c2 − 2bc cos A 

 = 
2
1

ab sin C 
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1 

 
 

 

 In the diagram, P, Q and S lie on a circle. The tangents to the circle at Q and S meet 
at R, and PQ is parallel to TR. SQ and TR intersect at U and PT = QT. 
 

 

 (a) Prove that TQU is similar to SRU . 
 

[5] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (b) Hence, show that a circle can be drawn passing through Q, R, S and T. 
 

[1] 

   
 
 
 
 

 

 (c) What conclusion can you make of angle QTS  and QRS ? [1] 
   

 
 
 
 
 

 

Let FTP.QIXTQP R TP TQ

KSTR KTAQ R Com4sTRAPQ MI

4QTU KTOP R alt 4S TRIIPQ MI

4QSR SPQ n alternatesegment MI

QUT KRUS vertically opposite mi

ΔTQUissimilar to ASRU AA mi

Since QTR QSR

QR is a chordofcircleQRST 4s inthe
same

segment

QTS KQRS 180 Sumof4s in opposite
segmet
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2 (a) Solve the equation 2
2 16log log 2.5x x+ = − . 

 
[3] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (b) A cylinder of volume ( )3 7 6 − cm3 has a height of ( )2 7+  cm and a 

radius of r cm. Without using a calculator, obtain expression for r2 in the form 

( )7h k+ , where h and k are integers. 

 
 
 

[4] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

21091 192 2.5 mi

2logy 10921 2.5

8log R login 10

log n 10 MI
R 2
0.463 3sf AI

Tr 2 5 F 6 a mi

r s me

657 12 3 7 657 m
22 7

3331
11 457 MI
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3 A man suffering from insomnia took a sleeping pill at 9:30 p.m. The initial drug 
level in his blood is 6 mg per litre. After T hours, the amount of drug in his blood is 
N, where 6(0.7)TN =  mg per litre. 

 

 

 (a) Calculate the amount of drug at midnight in per litre of blood. 
 

[2] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (b) It is found that when the amount of drug has fallen to below 3
4

 of the original 

level, the man would fall asleep.  
Estimate the time, to the nearest minutes, that the man is expected to fall asleep. 

 
 
 

[3] 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

N 6 0.7

T 2.5 N 610.7325 MI

2.45978

2.46 mgle AI

N 6 0.7 T

16 0.7T
In 4 Ten0.7 MI

080656 h 60

48.394 MI

Time 9 30 49min
10 19pm AI

Solutions
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4 (a) Given that  ( ) 21 1 12 63 . . . .nkx x x+ = − + +  , find the value of k and of n. [4] 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

C kn C Ckn 1 122 6323

nk 12 MI

k 12

21nF let 63 MI

n n i k 126

Put into n n 1 126

144 n 1 126

1441 144 126N
18m 144
n 14

8

4
11.5

n 8 k 1.5 A2
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(b) In the expansion of ( )

9
3 2 11 2 3

2
x x

x
 − + 
 

, find the term independent of x. [4] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

3m 9

Trt 9C 3 2 MI

9C 3922191 2
r or

9C 39 f
r218 2

r

for me 18 31 mi

Independentterm 9C 3 E

5,61

For a 18 3r 3

3r 21
r 7 MI

Toi 9C 3 E 2
3

81 a

i term independentof a
567 1 2812 my

89,91 Al
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5 (a) A, B, and C are the angles of a triangle. 
Show that  cos C  = cos( )A B− +  
 

 
[2] 

   
 
 
 
 
 
 
 

 

 (b) (i)   State the exact value of cos( 390 )−   [1] 
   

 
 
 
 
 
 
 

 

  (ii)  Hence, by using double angle formula, find the exact value of sin( 195 ).−   
 

[4] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fan Fan
180 ATB

tan t.amAtB shown

1

cos 390 cos 30
9

30

Eg

i

Let 22 390
x 195

cos 22 1 2sin a MI

2sin R 1 cos2N

sin 1959 101391 my

I

II 2nd

E
sin 1950

Is or EI A2
crej
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6 (a) The graph of siny a bx h= +  has a minimum point at 3 , 2
4
 − 

 
 followed by 

a maximum point at 5 , 8
4
 

 
 

.  

Find the values of the constants a, b and h.   
 

 
 
 
 
 

[3] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (b) Hence,   
  (i)  sketch the graph of siny a bx h= + .     

 

 
 

[2] 

  (ii)   By drawing a suitable straight line on the axes above, find the number of  
        solutions for  sin 4a bx h x+ = + . 

[2] 

   
 
 
 
 

 

Amplitude a
811 5 MI

Period 5 EE Viii
1Period L mi

4 35 MI

MI

rifle

127 4
1solution Al
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7 (a) Show that ( 2)x +  is a factor of  3 24 3 16 12x x x− − +  and hence factorise  
3 24 3 16 12x x x− − +  completely. 

 

[5] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

Let Jin 4K 3h 16k 12

fC 2 46 2 3125 16L2 12 my

632
12 32 12

By
FactorTheorem 2 2 is a factorof fael MI

msn.sniiiiit4881g on M1

mother
for at 2 4k 112 6 m

nz x 2 4k 3 MI
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 (b) Hence, solve the equation 14(9 ) 12(3 ) 3 16y y y− ++ = + . [5] 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

4 39
3139 16 MI

4393 12 33 163
MI

4393 339 163 12 0

2 3 2 4139 3 0 MI

3 2 ref 31 2 39

y 12 y
In 4
In

0.631 0.262 3842
A2
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8 A particle, travelling in a straight line, has velocity, v m/s, given by 4cos3 2v t= + , 
where t is the time, in seconds, after passing through O. 
 

 

 (a) Find the first two instances when the particle changes direction of motion. 
 

[3] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

v 4cost 2 0 M
cos31

Referee Us E Is
31 T I TTI

2 4 A2
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 (b) Find the total distance travelled by the particle from 0t = s to t = s.  
 

[6] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

Is

s 4053 2 dt
sin3t 21 C

sco 0 0 C
0m

i S sin3t 21

s ᵗᵗa 45m25 4
2.55096 m MI

s F in4 8

1.63782 MI
sfh.seSCI sin3 21

Itt Mi SC 4
m

Totaldistance s ᵗᵗ 5107 544 4 E 544

2524 s e 254
3.63 Al
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9 

 
 

The diagram shows a rectangular picture frame 40 cm by 30 cm hung on the wall. 
The picture frame is rotated through an angle   about the midpoint, M of the top 
edge of the frame. 

 

 

 (a) Show that the vertical displacement, d cm, of the picture frame below its 
original bottom edge is given by  20sin 30cos 30d  = + − .  
 

 
[3] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (b) Express d  in the form of  ( )sin 30R  + − , where R > 0 and 0 90   . 
 

[3] 

   
 
 
 
 
 
 
 
 
 
 
 

 

AABM sin0 Af AB 20sind

ABed cord BcgMt BC 30cord M

d AB BC 30
20h0 30cost 30 At

R 1201502
Too M I

α tai 30
56.3099 MI

1 5300sin0 56.3 30 A
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 (c) Find the maximum value of d and the corresponding value of  . [2] 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

  

Max d V00 30
6.06m 3sf At

56.3099 90
d 33.7 idp At
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10 

 
 

 

 

 
The diagram shows part of the curve 36

2 3
y

x
=

+
and its  y-intercept is 12.  

The tangent to the curve at the point  P(3, 4) intersects the y-axis at Q. 
Find the exact area of the shaded region. 
 Ans : 18ln3 – 6  

 
 
 

[10] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

l

y 36 2k 3

Ifn 36 2x 3 2

Eng MI

p 3,4 Ham 1 32
I mi

Equationof PQ y fr C

4 3 c

c 4

29

Y 8,2 3 Q 0,7
m
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shadedArea 7k n die M2

E an mi

18In 2 3 49ᵗʰ 3s my

18h9 4 20 1843 0 MI

18 19 ln3 16 MI

181m3 16 AI
Of

Areaunder curve 13343on
1850327 In

18 blunt33

18 1n9 1n3
18 ln3 unit

AreaoftrapeziumOQPR 9s 4 3

3
16 unit

i Shaded area 8hr3 16 unity
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11 

 
 
A baker uses 131 cm of wire to enclose a cake mould of the shape shown in the 
diagram. The shape consists of a semicircle with diameter AB, a rectangle ABCG 
and an isosceles triangle FED such that FE = ED. 
 

It is given that AB = 2r cm, BC = x cm, ED = 5
3

r cm and FG = CD = 1
3

r cm. 
 

 

 (a) Express x in terms of r and  . [3] 
   

 
 
 
 
 
 
 
 
 
 
 

 

 
(b) Show that the area of the mould, A cm2, is given by  2 28131

2 3
A r r r
= − − . [4] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Tir 22 30 r 131

22 131 4T TIP

a 1311111

an

Area If arm 5 r MI

TIE r 13114 4 r 4ᵗʰ
TIE 13 r 4r tr 45th M offp
13 r TE r shown AI

21



19 
 
 

 (c) Given that r can vary, find the stationary of A and determine its nature. [5] 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

End of Paper 

p 13 r 11 p

Mr 131 Tr Gr MI
forstationaryvalue dan o

r T 131 MI
r

15,457

15.5 cm 3 et MI

dir T MI

Max A 1311 TE p

3037.37

3040cm 1st AI


