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1 Differentiate each of the following with respect to x.

1 -2
a —x"—x"+3
(a) 3

3x+1
(b) ln(s_zxj

3sin2x

© J5x2 =3
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2 The equation of a curve is y = (2x —3)v/4x" +1.

2_
@)  Show that & - 16X ~12x+2 2]
dr  J4x?+1

(b) Find the range of values of x for which y = (2x—3)v/4x” +1 is an increasing
function. [4]
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2

2

d
3 It is given that y = Pe*+Qe™", and that )
dx dx

Find the value of each of the constants P and Q.
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4 The equation of a curve is y=x+ , Where x>0.
x —
., dy
a Find —. 2
(@) & [2]
(b) Find the equation of the tangent to the curve at x =1. [1]
(©) Find the equation of the normal to the curve at x =1. [2]
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5 The table shows experimental values of two variables, x and y, which are connected

X

by the equation y = Ae*+2, where 4 and k are constants.

4

y 2.135

2.368

4.718

(a) On the grid provided on the next page, draw a graph of In ( V- 2) plotted

against x.

(b) Use your graph to estimate the value of 4 and of .

(c) On the same diagram, draw the straight line representing the equation

X

y=2= e 5. Hence find the value of x for which %+ In4= —% .
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2025 Secondary 4E/5N Additional Mathematics WA?2

Mark Scheme
1 Differentiate each of the following with respect to x.
1 6 -2
(a) 3 X' —x"+3 [1]

%(% X —x7+ 3} = %(6))65 —(-2)x”"

=2x"+2x [B1]

3x+1
(b) ln(5 — 2xj [2]

i[ln( Sxt n :%(ln(3x+ 1)-In(5-2x))  [MI1]—applying

dx 5-2x logarithmic law
-2 2 Ay
3x+1 5-2x
OR
3(5-2x)—(-2)(3x+1)
2
d ln[ 3x+1 j - (5-2x) [M1] — differentiate
dx 5-2x 3x+1 directly
5-2x
~ 17 Al
“(o2n)Garn) A
3sin2x
© = Bl
V5x* -3
| (v5x*=3) (6cos2x) - loxl(3sin2x)
i[ 3sin2x j_ 2 5x2—3 [MZ]
dr\ 523 ) J ’ o3
\/5x 3 ( 5x2—3) 1m for( 5x2—3)(6cos2x)
2(5x" —3)(6cos2x) —10x(3sin 2x) 1m for
3
2(54-3) (Lj@sin 2x)
245x* -3

6(5x* —3)cos2x —15x(sin2
_ (x ) x —15x(sin2x) AT

(\/sz _ 3)3
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The equation of a curve is y = (2x —3)V4x" +1.

dy 16x*—12x+2
Y _ . 2]

(@  Show that —=——-"—
dr  J4x?+1

%:2M+(2x—3)6}(8x)(ﬁj (1]

2(4x” +1)+4x(2x-3) R
= — Making a

Vax® +1 single fraction,
16x% —12x+2 i
_lox = -:cl (Shown] leading to RHS
Véx

(b) Find the range of values of x for which y = (2x —3)v4x” +1 is an increasing

function. [4]

) ) ) d
For y to be an increasing function, ay > 0, hence,

2_

16x° —12x+2 M1
4x° +1

2(8x2—6x+1)
Vax® +1

2(4x — 1)(2x — 1)
Vax® +1

>0

>0

Since V4x* +1>0, then

16x* —-12x+2>0 [M1]
2(4x-1)(2x-1)>0

(4x-1)(2x-1)>0 [M1]

x<l or x>l [A1]
4 2
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3

2

d
It is given that y = Pe*+Qe™", and that dxf+25y:12e4x+3ef3".

Find the value of each of the constants P and Q.

y=Pe*¥+Q0e™

dy 4 -3
1 o [MI1]

2
ixf =16Pc*'+90¢ ™ [M1]

2 d2
Substituting Y and d—J; into —)2; 12 126t 36 ™
dx dx dx dx
16Pe*+90e™ " +2 (4Pe‘”— 30 e_3") =12¢*+3e™  [MI] - correct

24P 1306 =12t 3¢ Substittionor
comparison of

By comparing coefficients, coefficients
24P =12
P:% and 0=1 [A1] — Both P and O
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4 The equation of a curve is y=x+3x_21 .
x_
., dy
Find —.
(a) n &
d -2)(3)-(3x-1
oL -6y
dx (x—2)
C(x=2) +3x-6-3x+1
(x-2)°
¥ —4x-1 Nt . 5
=2 —accept | -————
(x—2)2 P (x—2)2

(b)  Find the equation of the tangent to the curve at x =1.

At x=1,

dy 1P-4(1)-1

& (1-2)
— 4

1,301
1-2

—

Equation of tangent:

y—(—l) = —4(x—1)
y=—4x+3 [B1]

(c) Find the equation of the normal to the curve at x =1.

Gradient of normal =

1
4

) [M1]
Equation of normal:
y=(-)=5(x-1)
4
Y=Ly [A1]
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The table shows experimental values of two variables, x and y, which are connected

X

by the equation y = Ae*+2, where 4 and k are constants.

X 2 4 6 8
y 2.135 2.368 3 4.718
(a) On the grid provided on the next page, draw a graph of In ( y— 2) plotted
against x. [3]
X 2 4 6 8
1n(y—2) -2.002 | —1.000 0 1.000

B1 — correct table of values
B1 — plotting all the points correctly
B1 — best-fit line
(b)  Use your graph to estimate the value of 4 and of .

y=Aek+2
y-2=det

In(y-2)=InA4+Ine*

ln(y—Z):%—i-lnA [M1]

gradient = )
=0.5(£0.1) [M1]
105
k
k=2(+£0.5) [Al]

y-intercept = -3
In4A=-3
A=¢>

=0.0498 (accept 0.0474 to0 0.0523) (3s.f.)  [Al]

(c) On the same diagram, draw the straight line representing the equation

X

y=2= ¢ 5. Hence find the value of x for which = +1In 4 =2

y-2=¢° :>1n(y—2)=—§

x=43(£0.1) [A1]
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Draw straight line In(y—2)= —% [M1]
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