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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL CH1 - Algebra and Functions

1 - (WMAI1LPA(IAL)_Winter_2021_Q4) - Algebra And Functions

The curve (" is defined by the parametric equations

| 1—2¢
x=-+42 y = i=0
Fi ° 3+

{a) Show that the equation of (" can be written in the form y = g(x) where g is the function

ax + b

8(x) = cx +d i
where a, b, ¢, d and k are integers to be found.
(5)
(b) Hence, or otherwise, state the range of g.
(2)
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL CH2 - Coordinate geometry in the (x, y)
plane

1 - (WMA1LP4A(IAL)_Winter_2022_Q3) - Coordinate Geometry In The (X, Y) Plane

The curve (" has parametric equations

3 + 2si g Copreans
x=3+2sint Y= 5 ST
" T+cost £ 2
(a) Show that (" has Cartesian equation
12
Y= @-x(1+x) PEXRY
where p and ¢ are constants to be found,
(6)
(b) Hence, find a Cartesian equation for (" in the form
M <x<
F= PR 3
Y= %+b x+d Pstse
where @, b, ¢ and d are constants.
(3)
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL CH2 - Coordinate geometry in the (X, y)

plane

2 - (WMA11/P4A(IAL)_Winter_2023 Q2) - Coordinate Geometry In The (x, Y) Plane

A set of points P(x, y) is defined by the parametric equations

t =1 6 I

R PR Y i 2

(a)} Show that all points P(x, ¥) lie on a straight line.
(4)

(b) Hence or otherwise, find the x coordinate of the point of intersection of this line and
the line with equation y=x+ 12

(2)
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL

CH4 - Differentiation

1 - (WMA1LPA(IAL)_Summer_2020_Q4) - Differentiation

VA

=Y

(0]

Figure 2
Figure 2 shows a sketch of part of the curve with parametric equations
x=2"'-61, y=t-4, tecR
The curve cuts the x-axis at the origin and at the points 4 and B, as shown in Figure 2.

(a) Find the coordinates of 4 and show that B has coordinates (20, 0).

(3)
{b) Show that the equation of the tangent to the curve at 5 is
Ty+4x—80=10
(3)
The tangent to the curve at B cuts the curve again at the point P.
(c) Find, using algebra, the x coordinate of .
(4)
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL CH4 - Differentiation

2 - (WMA11/PA(IAL)_Summer_2020_Q6) - Differentiation

A curve ( has equation

y=xﬂl111’ ¥ = 0 I}r}{}

(a) Find, by firstly taking natural logarithms, an expression for al- in terms of x and y.
X
(3)

(b) Hence show that the x coordinates of the stationary points of (" are solutions of the
equation

tanx + xInx =0

(2)
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL CH4 - Differentiation

3 - (WMALVPA(IAL)_Summer_2021_Q3) - Differentiation

20em

hIm
»

Figure 2
A bowl with circular cross section and height 20cm is shown in Figure 2.
The bowl is initially empty and water starts flowing into the bowl.

When the depth of water is fcm, the volume of water in the bowl, Fem?, is modelled by
the equation

i %;f(;ﬁﬁ,} 0<h<20

Given that the water flows into the bowl at a constant rate of 160cm®s™, find, according
to the model.

(a) the time taken to fill the bowl,

(b) the rate of change of the depth of the water, in cms', when A= 3
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL CH4 - Differentiation

4 - (WMALVPA(IAL)_Summer_2021_Q5) - Differentiation
A curve has equation
y=ye-3x
(a) Show that

dy  2ye™+3

dx 1T
(4)

The curve crosses the y-axis at the origin and at the point 7

The tangent to the curve at the origin and the tangent to the curve at #* meet at the point /.

(b) Find the coordinates of K.
(5)
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL CH4 - Differentiation

5 - (WMAILL/PA(IAL)_Winter_2021_Q6) - Differentiation
A curve has equation

4y’ + 3x=6ye™

Ly
(a) Find 4 terms of x and y.

(3)

The curve crosses the y-axis at the origin and at the point /.

(b} Find the equation of the normal to the curve at P, writing your answer in the form
¥ =mx + ¢ where m and ¢ are constants to be found.

(4)
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL CH4 - Differentiation

6 - (WMA11/PA(IAL)_Summer_2022_Q3) - Differentiation

3x/
—

Figure 1

A tablet is dissolving in water,
The tablet is modelled as a cylinder, shown in Figure 1.

At t seconds afier the tablet is dropped into the water, the radius of the tablet is x mm
and the length of the tablet is 3xmm,

The cross-sectional area of the tablet is decreasing at a constant rate of 0.5mm’s’’

d>
(a) Find £2 when x=17

dt (@
(b) Find, according to the model, the rate of decrease of the volume of the tablet
when x =4
(4)
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A-LEVEL EDEXCEL

PURE MATHEMATICS - 4 IAL

CH1 - Algebra and Functions

1 - (WMAI1LPA(IAL)_Winter_2021_Q4) - Algebra And Functions

(a) k=2orx>2 B1
R M1 Al
Cx-2 y*3+x+2
— 2 x-2-2 Al
= = or -
3+ 3(x—2)+1 (M1 on
) EPEN)
x—4
= Al
Y 3x-5
&)
b
®) —2<g<z MI1 Al
2
(7
marks)
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL CH2 - Coordinate geometry in the (X, y)

plane

1 - (WMA1LP4A(IAL)_Winter_2022_Q3) - Coordinate Geometry In The (X, Y) Plane

(@) x=3+2sinf % Tz
Y T reos2t 2 T2
= 6 M1
Y 7+1-2sin’ ¢
. x-3 6
sinf = > > y= > MiAL
8_2[36—3]
2
o2 12 12,
16-(x—3) (4-xt3)(d+x-3) (T-x)(1+x) MAR!
[t:—%:x:l,t:%:x:Ssoj p=landg=35 B1
(6)
(b) 12 __A4 LB =>12=A(x+1)+B(7-x)=>A=...B=... M1
T7-x)(A+x) 7-x 1l+x
3 3
So = — oe
( )2(x+1) 2(x—7) AlAl
3)
(9 marks)
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL

CH2 - Coordinate geometry in the (X, y)
plane

2 - (WMA11/P4A(IAL)_Winter_2023 Q2) - Coordinate Geometry In The (x, Y) Plane

(@) -1 x+1 6 6-y
= — = — = — D [ = ——
R TI Ea it B RS Gk o 2y M1
6_7)/_1
_ _ _b-y 2y
Bg y=57=7r= -~ or t= % =x= - Al
2% +1 2x 5 +1
1-2x y
6 6(1-2x)
Eg y= =>y= =ax+b
x+1 2><(x+1)+1(1—2x) dMm1
2x| 5 |+1
1-2x
6(1-2x
Eg y=¥,y=2(l—2x) oe so linear * Al®
“)
(b) y:2(1—2x) and y=x+12= 2(1—2x):x+12:>x:... M1
x=-2 Alcao
2)
Ak® |6 o
TR TS i B M1
_%_1
= =2 Al
2x——+1
(2)
(6 marks)
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL

CH4 - Differentiation

1 - (WMA1LPA(IAL)_Summer_2020_Q4) - Differentiation

(a) |Aand Barewhere 1’ —41=0=1(1" -4)=0=>r=20r-2 M1
Substitutes r=2,x=2x4-6x2=-4 Hence 4=(-4,0) Al
When +=-2,x=2x4-6x-2=20,(yv=0)Hence 8=(20,0) * B1*
(3)
dy ’
dy  de 3 -4
b W e A MIAI
(b) dv  dx 4r-0
Zdt
. dy 3 -4 . ( 4}
== iy s Y [l M1
Sub r=-2into e = gradient 7
Uses their [—;—)and (20,0)to produce eqn of tangent = Ty +4x-80=0% | M1 A1#
(5)
(c) Substitutes x=27"—67, y =7 —41,into Ty+4x-80=0
= 7(r' —41)+4(2¢* —61)-80=0 MI
=7t +8t° =52t -80=0 Al
= (t+2) (Tt-20)=0
r:"ﬂ":}x:.... dM1
7
40
S Al
(4)
(12 marks)
2 = (WMALVYPA(IAL)_Summer_2020_Q6) - Differentiation
(a) y=x""=Iny=sinxlnx Bl
I dy si
Differentiates —d—'}=w+ln XCOsX M1 M1 Al
v x
d—yzw+ylnxmsx oe Al
dx x
(3)
(b) Futsiii=ﬂ:.‘: MY Inxcosx=0 M
dx Xx
] +xlnx=0=tanx+xlnx=0% Al*
COsX
2)
(7 marks)
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A-LEVEL EDEXCEL PURE MATHEMATICS - 4 IAL

CH4 - Differentiation

3 - (WMA11/P4A(IAL)_Summer_2021_Q3) - Differentiation

1, %20° x24
(a) Attempts to find ——————= 20 seconds
160
di¥ .2 8
b — —
(b) Attempts T h +3h
dir dV dh : B dhi
Attempts to use W_EXW:}“SO_[}’ +§h]xﬁ
: 40 dh  dh 96
itutes fr = 160=| 5 +— |x——==— 1
Substitutes =5 = ( + 3 }’ ¥ Friac (4.2)cm s

MI Al

(2)
M1
MI Al
dMI Al

(5)
{7 marks)

4 - (WMALVYPA(IAL)_Summer_2021_Q5) - Differentiation
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A-LEVEL EDEXCEL

PURE MATHEMATICS - 4 IAL

CH4 - Differentiation

5 - (WMA11/P4(IAL)_Winter_2021_Q6) - Differentiation

(a) 4y* +3x=6ye "
dy
4y* +3x > 8y—+3 Bl
Yy ydx
—2x —2x —2x dy
6ye ™ —>—-12ye " +6e " — M1 Al
dx
12ye > +3
8y 13- 12ye ree W W 12 TE3 M1 Al
dx dx 6e*-8y
&)
b
®) Sets x=0 in 4y2+3x:6ye’2x:>y:%oe Bl
dy 12ye™+3 (7
Substitutes (O,EJ in their _y:yf—:[_j Ml
2 dx 6" -8y \ -2
m __1;niu:> _lvg||x+||in dM1
N T YT 2
—2x+3oee —6x+3 Al
AR T AT TR
)
(9 marks)
6 - (WMA11/PA(IAL)_Summer_2022_Q3) - Differentiation
(@) “_ s Bl
dr
A:ﬂx2:>%:27zx B1
dx
dx d4 d4 "-05" ( ~lj
— A _ =— Ml
de  dr dx "2zx" 4rx
g:—0.011368.‘. Alcso
dr
“4)
(b) V =7zx*(3x) =3zx’ B1
£:97rx2 Blft
dx
d—V:d—ngz%zxzx”—L” (=-2.25x) M1
dr  dx dr drx
v -
(52]9 = (Rate of decrease =) 9 (mm S ) Al
)
(8 marks)
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