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Question 1

m Integration

1. Find

j (2x = 5)(3x + 2)(2x + 5)dx

writing your answer in simplest form.

3)

(Total for Question 1 is S marks)

WORKED SOLUTION Question 1 - WMA11/01 January 2024

Expand two brackets first
(2z — 5)(3z + 2) = 622 — 11z — 10.

Multiply by the third bracket
(6z% — 11z — 10)(2z + 5) = 1223 + 822 — Tz — 50.

° Integrate term by term
f(1223 + 822 — 75z — 50) dz = 3z* + %:1:3 — ?:ﬁ — 50z +c.

@ rinAL ANSWER
8 75
3zt + g.'zz?' — ?:1:2 — 50z +c.
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Qu estio n 2 m Basic Trigonometry

2. The triangle ABC is such that
* AB=15cm
* AC=25cm
* angle BAC=10°
« area triangle ABC = 100cm’

(a) Find the value of sin #°
()

Given that & > 90

(b) find the length of BC, in cm, to 3 significant figures.
3)

(Total for Question 2 is S marks)

WORKED SOLUTION Question 2 - WMA11/01 January 2024

0 Use the triangle area formula
100 = —(15)(25) sin 6.

° Find sine theta

sin0=@=£

375 15

o Use theta greater than 90 degrees
i ? \/16

Since @ > 90°, cos @ is negative. So cos 0 = 1-—

° Apply the cosine rule
BC? =152 4 25% — 2(15)(25) cos = 850 + 50+/161.

° Round the length
BC = /850 + 504/161 ~ 38.5 cm to 3 significant figures.




@ FinaL ANsWER

(a) sinf = % (b) BC = 38.5 cm.
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Qu estio n 3 Differentiation

3. The curve C has equation

_5x? -8
2x?

x>0

d
(a) Find Ey writing your answer in simplest form.

4)
The point P (2, 4) lies on C.
(b) Find an equation for the tangent to C at P writing your answer in the form
ax + by + ¢ = 0, where a, b and ¢ are integers.
3)

(Total for Question 3 is 7 marks)

WORKED SOLUTION Question 3 - WMA11/01 January 2024
o Rewrite y
5x3 — 8 5
= = —1r — 4 -2
y 212 g ¥ T ®

° Differentiate
dy 5 3 5 8
4z 2 +8z7° = 2 + ey

Find the gradient at P

dy 5 8

mz—o W _5,8_7
T=%4z 278 T o

Use point-gradient form

7
The tangent through P(2,4) isy — 4 = E(m —2).

Rearrange
2y—8=Tx—14, 507z —2y—6=0.

(/) FINAL ANSWER

() —E+i. (b) Tz — 2y — 6 = 0.
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Question 4 m Indices & Surds

4. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
(a) By substituting p = 2, show that the equation
2x4 -2 =17x2""—4
can be written in the form

4p* -33p+8=0
3)

(b) Hence solve

2x4 -2 =17x2" -4
(3)

(Total for Question 4 is 6 marks)

WORKED SOLUTION Question 4 - WMA11/01 January 2024

o Substitute p equals 2 to the x
p

If p = 2%, then 4% = p?, 2243 = 8p,and 2°71 = 5

Rewrite the equation
22 — 8p = 17 (g) —4

Clear the fraction
Multiplying by 2 gives 4p? — 16p = 17p — 8, so 4p> — 33p + 8 = 0.

Solve the quadratic

1
4p” - 33p+8=(4p—1)(p—8) sop=orp=8.

Return to x

1
2T — 1= 272 gives ¢ = —2, and 2% = 8 = 2% gives z = 3.



@ rinaL ANswWER

r=3orxz =-2.

Dr Eslam Ahmed - eliteigcse.com
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Question 5 m Straight Line

5.
VA
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P
\.\ R
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>
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Figure 1

In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

The straight line / , shown in Figure 1, passes through the points P(-2, 9) and Q(10, 6).

(a) Find the equation of / , giving your answer in the form y = mx + ¢, where m and ¢
are constants to be found.

3
The straight line /, passes through the origin O and is perpendicular to /,
The lines / and /, meet at the point R as shown in Figure 1.
(b) Find the coordinates of R

4)
(c) Find the exact area of triangle OPQ.

3)

(Total for Question 5 is 10 marks)
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o Find the gradient of I1
6—-9 3 1

10-(-2) 12 4

m =

Find the equation of I1

1 1 1
Using P(~2,9), y = —Ja+c.Then 9 = 2 +cs0c = 77

Find the equation of 12

1
A line perpendicular to gradient 7 has gradient 4. Since [l passes through the origin, Iy is y = 4.

Find R

1 1 1 1
At the intersection, 4o = —Za: + 77 Hence T'?:c = ?7 sox=2andy=38.

Use coordinate area

For O(0,0), P(—2,9) and Q(10,6), the area is %|(—2)(6) —9(10)| = 51.

@ riNAL ANSWER

1 17
(a)y= 2 + 5 (b) R=(2,8). (c)Area=51.
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Question 6 m Trigonometric Functions

") 4

Figure 2
Figure 2 shows a plot of part of the curve C| with equation
y=75cosx

with x being measured in degrees.
The point P, shown in Figure 2, is a minimum point on C|

(a) State the coordinates of P

(2)
The point Q lies on a different curve C,
Given that point O
¢ is a maximum point on the curve
« is the maximum point with the smallest x coordinate, x > 0
(b) find the coordinates of Q when
(i) C, has equation y = 5Scosx —2
(i) C, has equation y = -5cosx
4)

(Total for Question 6 is 6 marks)
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o Use the cosine graph

For y = 5 cos x, the minimum value is —5 and it occurs at z = 180° + 360°n.

Q Read P from the displayed minimum
The plotted point P is the displayed minimum at = 540°, so P = (540°, —5).

° Translate the graph down
Fory = 5cos z — 2, the maximum value is 5 — 2 = 3. The smallest positive x-coordinate for a
maximum shown is = 360°, so @ = (360°, 3).

° Reflect in the x-axis
Fory = —5 cos &, a maximum occurs where cos x = —1, first at z = 180°. The maximum value is 5,

so @ = (180°,5).

@ FiNAL ANSWER
(a) P = (540°,—5). (b)() Q = (360°,3). (b)(ii) Q = (180°,5).
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Question 7 m Graphs of Functions

7.

(a) Sketch the graph of the curve C with equation

where £ is a positive constant.
Show on your sketch
* the coordinates of any points where C cuts the coordinate axes

* the equation of the vertical asymptote to C

4)
Given that the straight line with equation y =9 —x does not cross or touch C

(b) find the range of values of k.
3)

(Total for Question 7 is 9 marks)

WORKED SOLUTION Question 7 - WMA11/01 January 2024
Identify the asymptote
Fory = % the vertical asymptote is where the denominator is zero, so = k.

Find axis intercepts

4 4
Atz =0,y= % so the y-intercept is (0, _Z) The graph has no x-intercept because the

numerator is never zero.

Set up intersection with the line
4

z—k

If the line y = 9 — & meets the curve, then 9 — z =

Form a quadratic
(9 — z)(z — k) = 4 which simplifies to £2 — (9 + k)z + 9% + 4 = 0.

Use no real intersection

For the line not to cross or touch the curve, the discriminant must be negative.



Solve the inequality
(9+ k)2 —4(9k + 4) < 0, s0 k* — 18k + 65 < 0. Since k? — 18k + 65 = (k — 5)(k — 13), the
range is 5 < k < 13.

@ FiNAL ANSWER
: 4 : :
(a) y-intercept (0, _E) no x-intercept, vertical asymptote = k.

(b)5 < k<13
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. Radian
Question 8 @D ( vaciore

Figure 3

Figure 3 shows a sketch of the plan view of a platform.

The plan view of the platform consists of a sector DOC of a circle centre O joined to a
sector AOBEA of a different circle, also with centre O.

Given that

+ angle A0B = 0.8 radians
* arc length CD=9m

* DA:AO=3:5

(a) show that AO = 7.03m to 3 significant figures.

3)
(b) Find the perimeter of the platform, in m, to 3 significant figures.
3)
(c) Find the total area of the platform, giving your answer in m” to the nearest
whole number.
3)

(Total for Question 8 is 9 marks)
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o Find the outer radius

9
For sector DOC, arc length CD = 9 and angle 0.8 radians, so OD = 08 = 11.25 m.

o Use the ratio DA to AO

DA: AO=3:5 500D = DA + AO represents 8 parts. Hence

AO = %(11.25) =7.03125m ~ 7.03m.

Find the straight side lengths
DA=CB=0D - A0 =11.25 — 7.03125 = 4.21875 m.

Find the major arc
The major sector AOBE A has angle 2w — 0.8, so arc AEB = 7.03125(27 — 0.8).

Calculate the perimeter
Perimeter = 9 + 2(4.21875) + 7.03125(27 — 0.8) ~ 56.0 m.

Calculate the total area

Area = %(11.25)2(0.8) + %(7.03125)2(271' — 0.8) ~ 186 m? to the nearest whole number.

@ rinaL ANswER
(@) AO=17.03m. (b)56.0m. (c)186m?
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. [o[TEYe [-11]
Question 9 CIED) (e

9. The curve C| has equation y = f(x).
Given that
* f(x) is a quadratic expression
+ C, has a maximum turning point at (2, 20)
* C, passes through the origin

(a) sketch a graph of C, showing the coordinates of any points where C, cuts the
coordinate axes,

(2)
(b) find an expression for f(x).

3)
The curve C, has equation y = x(x* — 4)
Curve C| and C, meet at the origin, and at the points P and Q
Given that the x coordinate of the point P is negative,
(c) using algebra and showing all stages of your working, find the coordinates of P

)

(Total for Question 9 is 10 marks)
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Use symmetry for the sketch
The maximum is at (2, 20) and the curve passes through (0, 0). Since the axis of symmetry is z = 2,
the other x-intercept is (4, 0).

(2, 20)

Use completed-square form
Let f(z) = a(z — 2)2 + 20.

Use the origin
0=a(0—2)2+20,s04a = —20and a = —5.

Write f(x)
f(z) = —5(x — 2)2 + 20 = —5z2 + 20z = —5z(z — 4).

Equate the two curves
—5¢2 + 20z = z(z? — 4) = 23 — 4z.

Factorise
z3 + 522 — 24z = 0, s0 z(¢? + 52 — 24) = 0 and z(z + 8)(z — 3) = 0.

Use the negative x-coordinate

The negative x-coordinate is £ = —8.

Findy
y=z(z? — 4) = (—8)(64 — 4) = —480, so P = (—8, —480).



@ rinaL ANswER

(a) downward parabola through (0, 0) and (4, 0) with maximum (2, 20).
() f(z) = ~5a(z — 4).

(c) P = (—8,—480).
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Question 10

m Integration

10. In this question you must show all stages of your working.

The curve C has equation y = f(x),x > 0
Given that

» the point P(2, 8\/5) lies on C
k .

o f'(x) =4x* + - where k is a constant
X

e f"x)=0 atP

(a) find the exact value of £,

(b) find f(x), giving your answer in simplest form.

First released on AP - Edexcel Discord
https://sites.google.com/view/ap-edexcel

WORKED SOLUTION

4)

“)

(Total for Question 10 is 8 marks)

Question 10 - WMA11/01 January 2024

Differentiate f prime
f'(z) = 4232 + kx~2 so f"(z) = 622 — 2ka 2.

Usef''(P) =0
At P,z =2and f"(2) = 0,50 6v/2 — 2k(273) = 0.

Find k
6\/5 — g =0, hence k = 241/2.

o Integrate f prime
8

f(:l:) = f (4:1:3/2 + 24\/§w_2)d;1; — g135/2 _ 24\/51:—1 +e



o Use the point P

24+/2
P(2,8v/2) lies on C, so 8v/2 = %(25/2) - T\/_ +ec.

o Find ¢

Sﬁ:T—mﬁ—I—qsoc:T_

@ FiNAL ANSWER

(a) k=24v2. (b) f(z) = %ms/z _

24v/2 | 682
+ .
z 5



