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WMA11/01 MAY/JUNE 2023

Qu estion 1 m Inequalities

1. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Solve the inequality

47 - 3x+7 > 4x+9
“4)

(Total for Question 1 is 4 marks)

WORKED SOLUTION Question 1- WMA11/01 May/June 2023

° Move all terms to one side
4:32—3a:+724m+99ives4m2—7a3—220.

° Factorise

Az? — Tz — 2 = (4z + 1)(z — 2).

° Use the sign of the quadratic
1
The roots are ¢ = ) and ¢ = 2. Since the quadratic opens upwards, it is non-negative outside the

roots.

@ rinaL ANswER

1
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. [o[TEYe [-11]
Question 2 QD) (o

2. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
A rectangular sports pitch has length x metres and width y metres, where x > y
Given that the perimeter of the pitch is 350m,
(a) write down an equation linking x and y
1)
Given also that the area of the pitch is 7350 m*
(b) write down a second equation linking x and y
1)
(¢) hence find the value of x and the value of y
“)
(Total for Question 2 is 6 marks)
WORKED SOLUTION Question 2 - WMA11/01 May/June 2023

Use the perimeter
2z + 2y = 350, so ¢ +y = 175.

Use the area
xy = 7350.

Form a quadratic
Usingy = 175 — z, (175 — =) = 7350, so 2% — 175z + 7350 = 0.

Solve
175 + /175% — 4(7350) 175+ 35
T = = , giving £ = 105 or 70.
2 2
Usex>y

Sincex >y, x = 105and y = 70.



@ rinaL ANswER
x =105, y = T70.

Dr Eslam Ahmed - eliteigcse.com
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. [o[TEYe [-11]
Question 3 QD) (o

3. (a) Express 3x* + 12x + 13 in the form
a(x+b)Y+c

where a, b and ¢ are integers to be found.

3)
(b) Hence sketch the curve with equation y = 3x* + 12x + 13
On your sketch show clearly
* the coordinates of the y intercept
» the coordinates of the turning point of the curve
3)

(Total for Question 3 is 6 marks)

WORKED SOLUTION Question 3 - WMA11/01 May/June 2023

0 Complete the square
3z% + 12z + 13 = 3(z? + 4z) + 13.

o Use (x + 2)2
2?2 +4z=(z+2)? —4s03(z® +4z) + 13 =3(z +2)2 — 12+ 13.

e Read the features
y = 3(z + 2)% + 1 has turning point (—2, 1). The y-intercept is found from & = 0, giving y = 13.



Sketch description

The curve is an upward-opening parabola with minimum (—2, 1) and y-intercept (0, 13).

Y

(0, 13)

y=3(z+2)?+1

@ riNAL ANSWER
(a) 3(z +2)%+ 1. (b) y-intercept (0,13) and turning point (—2, 1).



WMA11/01 MAY/JUNE 2023

Question 4

Differentiation

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

(a) Write

in the form

y_5x2+\/§

Y8x

y =Ax"+ Bx*

where A, B, p and ¢ are constants to be found.

(b) Hence find % giving each coefficient in simplest form.

WORKED SOLUTION

“4)

3)

(Total for Question 4 is 7 marks)

Question 4 - WMA11/01 May/June 2023

Rewrite the denominator

8z = 2x1/3.

Rewrite the numerator

VI = 22

Divide each term
52 x3/2 5

y= 221/3 + oxl/3 2

Differentiate

dy_5 5 2/3 17 1/6
dz 2 3% T3 6"

Simplify coefficients

iz 6% T1v

= 253 4

la:
2

7/6



@ rinaL ANswWER

_ 3 sy L e ay _ 25 o3, T s
(a)y—2w + 5. (b)dw_6z + 5T
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. Radian
Question 5 €D (oo

5.
A
4m B C
1.5m

Figure 1

Figure 1 shows the plan for a garden.

In the plan

* (OA and CD are perpendicular to OD

* AB is an arc of the circle with centre O and radius 4 metres
*  BC is parallel to OD

* 0D 1s 6 metres, OA 1s 4 metres and CD 1s 1.5 metres

(a) Show that angle AOB is 1.186 radians to 4 significant figures.

(2)
(b) Find the perimeter of the garden, giving your answer in metres to
3 significant figures.
)
(c) Find the area of the garden, giving your answer in square metres to
3 significant figures.
)

(Total for Question S is 10 marks)



WORKED SOLUTION Question 5 - WMA11/01 May/June 2023

o Find the angle AOB
Since OB = 4 and the height of B is 1.5, cos ZAOB = 1T5 = 0.375.

o Calculate the angle
Z/AOB = cos1(0.375) = 1.186. ... rad, which is 1.186 rad to 4 significant figures.

o Find BC

The horizontal coordinate of B is 4sin(1.186...) = 3.708.. ., so
BC =6—-3.708...=2.2919...m.

o Find the arc length
Arc AB = 16 = 4(1.186....) = 4.7456 ... m.

e Find the perimeter
Perimeter
=0A+arc AB+BC+CD+0OD =4+4.7456...4+2.2919...+ 1.5+ 6 =18.537... m.

° Find the area
1
Area of sector AOB = 5(42)(1.186 ...)=9.491....

0 Add the quadrilateral area
1
Area of OBCD is the trapezium area 5(6 +2.2919...)(1.5) = 6.2189.. .. Total area
=15.710... = 15.7 m?.

@ riNAL ANSWER
(a) ZAOB =1.186rad. (b)18.5m. (c)15.7 m2.
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Question 6 Indices & Surds

6. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

(a) Expand and simplify

(2)
|
(b) Express in the form p + qﬁ where p and ¢ are integers.
3+ 2\/5 (2)
(c) Use the results of parts (a) and (b), or otherwise, to show that
1
V3+2V2 - —— =2
3+242
3)

(Total for Question 6 is 7 marks)

WORKED SOLUTION Question 6 - WMA11/01 May/June 2023

Expand the square

° Rationalise the denominator
1 8- 2v2  3-2v2
3+2V/2 3-2V2 9-38

=3-—2V2

° Let r be the square root
1
Letr = V'3 + 2v/2. Thenr? = 3 + 2v/2 and — =3-2V2
r

Use part (a)

(r—1)2=r2—2+ri2=(3+2\/§)—2+(3—2\/§)=4.

r



o Take the positive square root

1 1
Sincer>1,r——>0sor—— =2
T r

@ riNAL ANSWER

1
(@) 2 — 2+ a2 (b) 3 —2v2. (c) The expression equals 2.



WMA11/01 MAY/JUNE 2023

Qu estion 7 m Inequalities

=
I
2
/
=V

y=10-2x
Figure 2
The region R,, shown shaded in Figure 2, is defined by the inequalities
0<y<2 y<10-2x V< kx

where £ 1s a constant.

The line x = a, where a 1s a constant, passes through the intersection of the lines y = 2
and y = kx

Given that the area of R, 1s 1 square units,
(a) find
(1) the value of a

(i1) the value of k&
(4)

(b) Define the region R,, also shown shaded in Figure 2, using inequalities.

(2

(Total for Question 7 is 6 marks)



WORKED SOLUTION Question 7 - WMA11/01 May/June 2023

Find the area of R1
The bottom horizontal length is 5, from & = 0 to the intercept of y = 10 — 2z at z = 5.

Use the top length
The top horizontal length is 4 — a, because y = 2 meets y = 10 — 2z at & = 4.

Solve for a
1 27 9

Area R; = 5(5+4—a)(2) =9—a= S sea=
Find k
The line ¢ = a passes through the intersection of y = 2 and y = kz, so 2 = ka. Hence
k— 2 8

S 9/4 9
Define R2

Region Ry is to the right of & = a, above y = kz, and below y = 10 — 2z.

@ rinaL ANswER

9 8

(@)a=—, k= —. (b)wZ%,yZ%m,ySlO—%}

4 9
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. Integration
Question 8 EIED (g

8. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Find the equation of the tangent to the curve with equation

15 .5
y=—x —8x

at the point P(4, 12)

Give your answer in the form ax + by + ¢ = 0 where a, b and ¢ are integers.

3)
The curve with equation y = f(x) also passes through the point P(4, 12)
Given that
£@) = —x° - 1
4
(b) find f(x) giving the coefficients in simplest form.
)

(Total for Question 8 is 10 marks)

WORKED SOLUTION Question 8 - WMA11/01 May/June 2023

0 Differentiate the curve
3

1
Fory = Zw?’ — 8z~ 1/2, (cil_y = Z:z:z + 42732,
T

° Find the gradient at P

dy 3 1
Atz =4 — = —(1 44732y =12+ = = ==,
T =4 o 4(6)—|—( ) +

o Find the tangent

25
Using P(4,12), y — 12 = ?(:13 —4).

° Write in integer form
Multiplying by 2 gives 2y — 24 = 25z — 100, hence 25z — 2y — 76 = 0.



o Integrate f'(x)
4
fl(z) = %w?’ — 8z 1/2 gives f(z) = T_G — 164/ +c.

° Use P(4, 12)
4

12=;1—6—16\/Z+c=16—32+c,soc=28.

@ FINAL ANSWER
4

(a) 25z — 2y — 76 =0. (b) f(z) = ‘f—6 — 16z + 28.
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m Trigonometric Functions

Question 9

y=1f(x)

=V

Figure 3
Figure 3 shows part of the graph of the trigonometric function with equation y = f(x)
(a) Write down an expression for f(x)
(2)

On a separate diagram,
(b) sketch, for 2z < x < 2m, the graph of the curve with equation y = f(x + Z)

Show clearly the coordinates of all the points where the curve intersects the

coordinate axes.
3)

(ii)
VA

VRV IV RV

y=g)

Figure 4

Figure 4 shows part of the graph of the trigonometric function with
equation y = g(x)

(a) Write down an expression for g(x)
()

On a separate diagram,
(b) sketch, for -2z < x < 2z, the graph of the curve with equation y = g(x) — 2

Show clearly the coordinates of the y intercept.
M

(Total for Question 9 is 9 marks)
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o Identify f(x)

The first graph has amplitude 3, period 27, and maximum at z = 0, so f(z) = 3 cos z.

o Transform f
y=17f (m + %) = 3 cos (m + %) a shift left by %

Find the x-intercepts

cos(:z:—l—z)—O 'es:z:—ﬂ'—i—n In—27r<:1:<27rtheseare—7—7r _3_7r Eand5—7r
g) T rgvesETE T ’ 4 a2y

Atm=0,y=3cos%:—.

©)
° Find the y-intercept
6

Identify g(x)
The second graph has amplitude 1, period 7, and passes through the origin with positive gradient, so
g(z) = sin2z.

° Transform g
y = g(z) — 2 = sin 2z — 2, so the graph is shifted down by 2. Its y-intercept is (0, —2).

@ riNAL ANSWER

3
(¢)(a) f(z) = 3cosz. (2)(b) x-intercepts _’%r, —?jTﬂ-, %, %r and y-intercept —
(i2)(a) g(z) = sin2z. (i1)(b) y-intercept (0, —2).
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. Straight Lin
Question 10 ELED (seiohe e

10. VA
b
l;
P
C
0 x
Figure 5

Figure 5 shows a sketch of the quadratic curve C with equation
| . .
y= 2 x+2)(x—bh) where b is a positive constant

The line /; also shown in Figure 5,
1
* has gradient —
» intersects C on the negative x-axis and at the point P

(a) (i) Write down an equation for /,

1)
(ii) Find, in terms of b, the coordinates of P
(3)
Given that the line /, is perpendicular to /, and intersects C on the positive x-axis,
(b) find, in terms of b, an equation for /,
(2)
Given also that /, intersects C at the point P
(c) show that another equation for /, is
5b
=-2x+—-4
Y 2
(2)

(AN TTanra nr athararca find tha valha nf b

(Total for Question 10 is 10 marks)
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o Find I1

Line I has gradient 3 and passes through the negative x-axis root (—2, 0), so

1 1
Find P

Set —%(w +2)@—b) = %(w +2)

Solve the intersection
Multiplying by —4 gives (z + 2)(z — b) = —2(z +2),s0 (z + 2)(z —b+2) = 0.

Choose the second point
1 b
The root £ = —2 is the x-axis point, so Phasz = b — 2. Then y = E(b -2)+1= 3

Find 12 from the positive root

Since Iy is perpendicular to [y, its gradient is —2. It passes through the positive x-axis root (b, 0), so
y=—-2(z—b) = -2z +2b.

Use P to write another 12

b b
Through P (b -2, %) with gradient —2: y — 7= —2(x—(b—2)),soy= -2z + L 4.

2
a Find b

Both equations represent Iy, so 2b = - 4. Hence b= 8.

@ FiNAL ANSWER

@@ y=gz+1 (a)(ii)Pz(b—2,%). (B)y=—22+2b. (d)b=8



