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NOTE: If the marks allocation is italicised, it has been modified from version 2 according to the  
suggestions given by the tester.  

 
1 (a) Find the range of values of p for which  lies entirely above the line .[4] 
 
 
 

 

Þ discriminant < 0 

  

 
 
M1 
 
 
M1 for discriminant < 0 
 
 
 
 
M1 
A1 

 
 (b) Hence, deduce, without finding the discriminant, the number of intersection points when p = 3. 

[1] 
 

 Line  does not intersect curve  when p is in the 
range . For p = 3,  line intersects curve at 2 points. 

 
B1 

 

2 (a) By using substitution or otherwise, find the values of x for which , giving your 
answer where appropriate, to one decimal place.       [5] 

 

 

 
M1 applying Laws of Indices to break them into 
product of two numbers 
 
 
 
 
M1 for getting quadratic equation 
 
 
 
 
 
M1 for using lg to solve.  
 
 
 
 
 
 
 
A2 for both answers 
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3 A closed circular cylinder has a volume of cm3, a radius of cm and a 

 height h cm. Express h in the form of   where p and q are integers.   [4] 
 

 

 

 

 

 

M1 – expansion of r2 

 

 

M1 – rationalisation 

 

M1 – multiplication and simplification 

 

 

 

A1 for answer 

 

4 Express in partial fractions.       [6] 

 

 
 

 

 

Marking Scheme modified from Version 2 
 
 
B1 for long division working 
 
 
 
 
 
 
 
M1 for breaking into partial fractions 
 
 
 
 
 
 
 
 
A1 for value of A 
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M1 for forming simultaneous equations to solve 
for value of B and of C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A1 for value of B and of C. 
 
 
 
A1 for final answer 

or  

 
 

 

 

 

 

 

B1 for long division working 
 
 
 
 
 
 
 
M1 for breaking into partial fractions 
 
 
 
 
 
 
 
 
 
M1 for expansion and grouping 
 
 
 
 
 
A1 for value of A 
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A1 for value of B and of C. 
 
 
 
 
A1 for final answer 

 

5 Given the curve , where k is a constant,  

(i)  By expressing y in the form , determine the value of k and b.   [3] 
 

(i) 

 

Marking Scheme modified 
from Version 2 
 
 
M1 for  
 
 
A1 for value of b 
 
 
A1 for value of k 

 

(ii)  Hence, show that the curve is always below the x-axis.     [2] 
 

(ii) 

 

 
Hence, the graph of y is always below the x-axis. 

 
 
M1 
 
 
A1 
 

 or  
 Discriminant =  

Since discriminant < 0, the curve does not intersect the x-axis. 
Coefficient of x2 is also negative, hence it is a quadratic curve 
with a maximum point. Hence, the curve is always above the x-
axis. 

M1 discriminant  
 
A1 for negative coefficient of 
x2 

 or  
 The turning point is and is a maximum point. Since the y-

coordinate is less than zero, the curve is always above the x-axis. 
M1 for maximum turning 
point. A1 for y-coor < 0 
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(iii)  State the turning point of the curve and determine the nature of this point. [2] 
 

(iii) 
 

B1 
B1 

 

6 The binomial expansion of  where n > 0, in ascending powers of x is  

 
Find the value of p, of n and of q.         [6] 
 

 
 
By comparing coefficients of x2, 

 

 
By comparing coefficients of x, 

 

 

 

Marking Scheme modified from Version 2 
 
B1 for applying the formula for Binomial 
Coefficient 
 
 
 
 
 
 

M1 for forming equation. is not 

acceptable 
 
 
 
A1 for both answers, must reject -7. 
 
 

M1 for forming equation.  is not 

acceptable 
 
A1 for value of p 
 
 
 
 
A1 for value of q 
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7 (a) The surface area of a solid cube is increasing at . Find the rate of increase of the 
volume when the length of a side is 1cm.        [4] 

 

 

 
 
 
 
M1 – form correct connect rates of 
change 
 
 

M1 – find  
 
 
 
 
 
M1 – form correct connect rates of 
change 
 
 
 
 
 
 
 
 
 
A1 
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(b) A curve has the equation , where . Find the gradient of the curve 

at the point where , leaving your answer in exact form.    [4]
  

 

 
 
M2 – using product rule 
 
 
 
 
 
 
 
 
M1 – finding  
 
 
 
 
 
A1 

 

8 The equation of a curve is , where x > 0. Given that the gradient of the normal at point P 

is 1, find 
 (i) the coordinates of P ,          [4] 
 

( )! "# $%&'!" !−= !
"

! π
≤ ≤

!! =

( )

( ) ( )( )

( )

( )

! "

! " ! "

! "

! "

! "

! "
#

! A

%&' A
( A')* A %&' A "
(

A ')* A #%&' A
+,-*. /0

%&' A /

/ N234.&5 %&' A /
6A 0

A A
60 N234

# #
( A ')* A A%&' A
( # #
( A
(

!

! !

!

!

!

" # !
" # ! ! #
!

# ! !
"

# !

# !

!

!

" #
!
" #
!

π

π

π π

π π

π π

−

− −

−

−

−

 −  
 

−

=

= − + −

= − +

=

=

= =

=

=

    = − +        

= −

!

! "
#

! "
"

= − +



© Anglican High School 2025 4049/01/Prelim/25 [Turn over 

 

Marking Scheme modified from 
Version 2 
 
 
 
B1 for differentiation 
 
M1 – form equation from gradient 
of tangent 
 
 
 
 
 
 
 
 
 
A1 – find correct x 
 
 
 
 
 
A1 If student did not reject -4 in 
the previous part and find 
coordinates of P with -4, do not 
award final A1 

 
 (ii) the equation of the normal at the curve at P.       [2] 
 

 

M1 
 
 
A1  
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9 (a) Solve the equation .       [4] 

 

Marking Scheme modified from Version 2 
 

M1 for using Change-of-base Law 

 

 

 

 

 

 

 

 

 

 

M1 for using Quotient Law 

M1 for removing log either by changing to index 
form or changing 1 to log33 and remove the log3 

 

 

 

 

 

 

A1 for both answers. Must reject 0. 
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 (b) It is given that . 

  (i) Express a in terms of b.        [2] 
 

 

 
 
M1 for using Quotient Law 
 
 
 
A1 for answer 

 

 (ii) State the range of b.          [1] 
 

  

 
 
 
 
 
 
 
B1 

 

10 Given that  and  are in the same quadrant such that  and   

 Find, without using a calculator, the value of 
(i) ,          [2] 
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A1 
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(ii) .           [3] 

 

 

 
 
 
 
 
M1 
 
 
 
 
M1 
 
 
 
 
 
 
 
A1 with rejection 

 
11 Points A, B and D lie on a circle with centre C and AB is the diameter of the circle. The line  

is a tangent at point B  on the circle.  
 

 
 
 
 
 
 
 
 
 
 
 

 
(a) Given that point P lies on BA extended and the x-coordinate of point P is , find the coordinates of P.

               [2] 
 

Let the y-coordinate of P be a, 

 

 
 

Coordinates of P is  

 
 
M1 – form equation 
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It is given that the distance BP is three times the distance BC.  
(b) (i) Show that centre C is .          [1] 
 

 

 
 
 
 
 
 
 
 

M1 – finding Coord C 
 
 

 

(ii) Hence, find the equation of the circle.         [2] 
 

 

 

 
M1 – finding distance BC 
 
 
A1 

 

(c) Given that triangle BCD is right-angled at C, find the coordinates of D.    [3] 
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M1 – solving simultaneous 
equations 
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12  (a) Given that , show that .      [2] 

 

 
 
 
 
M1: differentiation of ln 
M1: differentiation of sin x 
 

 

 (b) Hence show that the value of , where a and b are constants.[4] 
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formula 
 
 
 
 
 
M1: definite integrals 
 
 
 
 
A1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

( )!"# $%#! "= !"#$!" #
!#

=

( )
( )

( )

!"# $%#

! "# $%#

&! '($
$%#

!'()

! "

"

#! "
#" "

"

=

=

 =  
 

=

( )!!

"

#$% #$& ! '( !! ! "! # $
π

π − = +∫

[ ]
! !

! !

"
" "

!

"

# $%& " #$%' $%& ! !() &*)
! !

# # # &*) "+ !()
! ! "!

# #() !
! ! ! "
# () !
! ,

# () !
, !

!! ! "! ! "!

! !

π π
π

π
π π

π

π

π π

π

π

+
− = −

   = − − +     

 = − −  

= −

= − +

∫ ∫



© Anglican High School 2025 4049/01/Prelim/25 [Turn over 

13 In the diagram, AB is a diameter of the circle with centre O. DE and BF are tangents to the  circle at C 
and B respectively. DCE and BEF are straight lines. Prove that 

 
 
 
 
 
 
 
 
 
 
 (a) DABC and D BFC are similar,          [3] 
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M1 

 
(b) Hence or otherwise, show that DCFE is an isosceles triangle.      [4] 
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14 The mass, m grams, of the decomposition of a radio-active substance is given by the formula 
, where a and b are constants, and t is the number of weeks after the initial measurement of 

the mass. Experimental values of t and m are given in the table below. 
t 1 2 3 4 5 
m 1.51 0.454 0.137 0.0224 0.0124 

 

(i) What does the constant a refer to?[1] 

The constant a refers to the initial mass of the radio-active substance.  
 
Or  
 
The constant a refers to the mass of the radio-active substance when t = 
0.  

B1 

 

(ii) By drawing a suitable straight line graph using the data provided, estimate the value of a and  

 of b.[7] 

 

 
t 1 2 3 4 5 
lnm 0.412 -0.790 -1.99 -4.00 -4.39 

 

 
 
 

 
 
M1 
 
A1 
 
 
T1 
 
 
 
 
 
 
G1: Plot all the points 
G2: Best fit line 
Penalise under Clarity if missing in 
labelling of axis / equation 
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A2 (actual value of a = 5 ± 0.3 and 
b =1.2± 0.3) 

 

(iii)  It is discovered that one of the readings of the mass, m, is incorrect. Using your graph, 
estimate the correct value for this incorrect reading.      [2] 

When t = 4, 

 

 
 
M1 changing ln to exp 
 
 
A1 
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