
MECHANICS 1 · WME01 · TOPIC 2

Working with Vectors
Every vector is an i part and a j part. Sketch it,
then Pythagoras for the size and tan for the di-
rection. Position = start + velocity × time.

DR ESLAM AHMED
eliteigcse.com

THE TOPIC ON ONE MAP

Working with Vectors

01 Magnitude, direction, bearings
|v| angle with i or j bearing

02 Forces as vectors
equilibrium: sum = 0 F = 𝑚a parallel to a vector

03 Constant velocity
r0 + v𝑡 due east / north of

04 Two moving objects
⃗𝐴𝐵 = b − a collide closest

THE THREE VECTOR MOVES

size = √𝑎2 + 𝑏2 direction: tan 𝜃 = 𝑏𝑎 from a sketch parallel to

𝑝i + 𝑞j: 𝑏𝑎 =
𝑞
𝑝

i east, j north bearing: clockwise from north, three figures



NOTES·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

01 Magnitude, Direction and Bearings

Always sketch the vector on a small i–j cross first. The size comes from
Pythagoras, the angle from tan in the right-angled triangle, and the sketch
tells you how to turn that angle into what the question asks (angle with i,
angle with j, or a bearing).

WHEN YOU SEE → YOU DO

“exact value of the magnitude” ⟶ √𝑎2 + 𝑏2 — leave the surd

“angle between F and i + j” ⟶ find each direction, then subtract

“F acts on a bearing of 120∘” ⟶ 𝐹 sin120∘ i + 𝐹 cos 120∘ j

“give the direction as a bearing” ⟶ sketch; clockwise from north
two forces with an angle between
them, no i, j ⟶ triangle of forces: cosine rule, sine

rule

i (E)

j (N)
4i + 3j

𝜃

bearing size = 5, tan 𝜃 = 3
4 , 𝜃 = 36.9

∘

bearing = 90∘ − 36.9∘ = 053∘

WORKED MODEL · JUNE 2024

P: 10 N due west. Q: 8 N on a bearing of 330∘. Find |P + Q|.
1 Q = 8 sin 330∘ i + 8 cos 330∘ j = −4i + 4√3j bearing to i, j

2 F = −14i + 4√3j add

ANSWER |F| = √196 + 48 = 2√61 ≈ 15.6 N

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 2



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

IDEA 01
Practise: Magnitude, Direction and Bearings
My questions first, then real past papers.

Q1 DR ESLAM Magnitude and bearing M1 · TOPIC 2 3 marks

i is east, j is north. Find the magnitude of F = (−4i + 3j) N and its bearing.
Sketch it first: west 4, north 3.

Q2 DR ESLAM From a bearing to i, j M1 · TOPIC 2 2 marks

A force of 10 N acts on a bearing of 060∘. Write it in the form 𝑎i + 𝑏j.

Q3 DR ESLAM Angle between two vectors M1 · TOPIC 2 3 marks

Find the angle between 3i + 4j and i + j.

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 3



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

PAST PAPERS
Q4 PAST PAPER Pearson IAL WME01 · October 2019 · Q7 M1 · TOPIC 2 7 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 4



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q5 PAST PAPER Pearson IAL WME01 · January 2020 · Q6 M1 · TOPIC 2 11 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 5



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q6 PAST PAPER Pearson IAL WME01 · January 2021 · Q5 M1 · TOPIC 2 7 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 6



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q7 PAST PAPER Pearson IAL WME01 · January 2024 · Q4 M1 · TOPIC 2 8 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 7



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q8 PAST PAPER Pearson IAL WME01 · June 2024 · Q2 M1 · TOPIC 2 4 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 8



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q9 PAST PAPER Pearson IAL WME01 · June 2026 · Q6 M1 · TOPIC 2 9 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 9



NOTES·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

02 Forces as Vectors: Equilibrium and F = 𝑚a

Add all the forces as vectors. In equilibrium the sum is 0 (the i total is 0 and
the j total is 0). Otherwise the sum is 𝑚a. “In the direction of 𝑝i + 𝑞j” gives
a ratio equation.

WHEN YOU SEE → YOU DO

“rests in equilibrium under three
forces”

⟶ F1 + F2 + F3 = 0

“the acceleration has magnitude 3.25” ⟶ |R| = 𝑚 × 3.25

“the resultant is parallel to (2i − 3j)” ⟶ R = 𝜆(2i − 3j) — compare parts

“in the opposite direction to” ⟶ 𝜆 < 0
“moves in the direction of (i − 2j)” from
rest

⟶ the resultant force has that direction

Add the forces Sum = 0 or ma Compare i and j parts Solve

WORKED MODEL · JANUARY 2026

F1 = 2𝑝i − 3𝑝j, F2 = 𝑞i + j, F3 = 3i − 𝑞j. The resultant is parallel to 4i − 5j.
Show 2𝑝 − 𝑞 = 19.
1 R = (2𝑝 + 𝑞 + 3)i + (1 − 3𝑝 − 𝑞)j add

2 −5(2𝑝 + 𝑞 + 3) = 4(1 − 3𝑝 − 𝑞) parts in the ratio 4 ∶ −5

ANSWER 2𝑝 − 𝑞 = 19

× TRAP Writing “parallel” as “equal”. Parallel means a multiple: compare the ratio of the
parts.

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 10



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

IDEA 02
Practise: Forces as Vectors: Equilibrium and F =𝑚a
My questions first, then real past papers.

Q10 DR ESLAM Three forces in equilibrium M1 · TOPIC 2 2 marks

(2i − j), (𝑝i + 3j) and (−5i + 𝑞j) N are in equilibrium. Find 𝑝 and 𝑞.

Q11 DR ESLAM Acceleration from forces M1 · TOPIC 2 3 marks

A 2 kg particle is acted on by (3i + 2j) N and (i − 6j) N. Find its acceleration
and the magnitude.

Q12 DR ESLAM Parallel to a vector M1 · TOPIC 2 3 marks

The resultant of (𝑝i + 2j) and (3i + 𝑝j) is parallel to i + 2j. Find 𝑝.
Parallel to i + 2j: the j part is twice the i part.

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 11



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

PAST PAPERS
Q13 PAST PAPER Pearson IAL WME01 · June 2021 · Q3 M1 · TOPIC 2 9 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 12



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q14 PAST PAPER Pearson IAL WME01 · January 2022 · Q6 M1 · TOPIC 2 12 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 13



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q15 PAST PAPER Pearson IAL WME01 · October 2022 · Q6 M1 · TOPIC 2 9 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 14



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q16 PAST PAPER Pearson IAL WME01 · January 2023 · Q3 M1 · TOPIC 2 10 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 15



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q17 PAST PAPER Pearson IAL WME01 · June 2023 · Q2 M1 · TOPIC 2 10 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 16



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q18 PAST PAPER Pearson IAL WME01 · January 2025 · Q1 M1 · TOPIC 2 8 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 17



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q19 PAST PAPER Pearson IAL WME01 · October 2025 · Q3 M1 · TOPIC 2 14 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 18



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q20 PAST PAPER Pearson IAL WME01 · January 2026 · Q3 M1 · TOPIC 2 8 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 19



NOTES·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

03 Constant Velocity: r = r0 + v𝑡

Position at time 𝑡 = where it started + velocity ×𝑡. If you know two positions,
the velocity is (change of position) ÷ (time between them). “Due east of 𝑂”
means the j part is 0.

WHEN YOU SEE → YOU DO

“at 7 am … at 7.36 am” ⟶ time in hours: 0.6 h

“find the velocity” from two positions ⟶ v =
r2 − r1
𝑡2 − 𝑡1

“due east / due north of 𝑂” ⟶ j part = 0 / i part = 0

“north-east of 𝑂” ⟶ i part = j part (both positive)

“distance from 𝑂 is 9 km or less” ⟶ |r|2 ≤ 81 — a quadratic in 𝑡
“𝑂𝑃 perpendicular to the direction of
motion”

⟶ r ⋅ v = 0, or the closest-point method

WORKED MODEL · JUNE 2025

r = −5i + 16j at 𝑡 = 2 and 10i + 4j at 𝑡 = 5. Find v and r at time 𝑡.
1 v = 15i−12j

3 = 5i − 4j change ÷ time

2 r = (−5i + 16j) + (𝑡 − 2)(5i − 4j) start at 𝑡 = 2

ANSWER r = (5𝑡 − 15)i + (24 − 4𝑡)j

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 20



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

IDEA 03
Practise: Constant Velocity: r = r0 + v𝑡
My questions first, then real past papers.

Q21 DR ESLAM Where and when M1 · TOPIC 2 3 marks

A boat starts at (2i+5j) km with velocity (3i− j) km h−1. Find its position after
𝑡 hours and when it is due east of 𝑂.

Q22 DR ESLAM Velocity from two positions M1 · TOPIC 2 2 marks

A particle passes (i + 2j) m at 𝑡 = 0 and (7i − 6j) m at 𝑡 = 2. Find its velocity
and speed.

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 21



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

PAST PAPERS
Q23 PAST PAPER Pearson IAL WME01 · October 2021 · Q4 M1 · TOPIC 2 8 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 22



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q24 PAST PAPER Pearson IAL WME01 · October 2021 · Q8 M1 · TOPIC 2 12 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 23



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q25 PAST PAPER Pearson IAL WME01 · October 2024 · Q3 M1 · TOPIC 2 11 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 24



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q26 PAST PAPER Pearson IAL WME01 · January 2025 · Q5 M1 · TOPIC 2 7 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 25



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q27 PAST PAPER Pearson IAL WME01 · June 2025 · Q2 M1 · TOPIC 2 7 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 26



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q28 PAST PAPER Pearson IAL WME01 · June 2026 · Q7 M1 · TOPIC 2 15 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 27



NOTES·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

04 Two Moving Objects: Meet, Closest, Bearing

Write both position vectors in 𝑡. The vector from 𝐴 to 𝐵 is ⃗𝐴𝐵 = b − a. They
collide only if both parts are zero at the same time. Their distance is | ⃗𝐴𝐵|;
the closest approach is the minimum of | ⃗𝐴𝐵|2 (a quadratic in 𝑡 — complete
the square).

WHEN YOU SEE → YOU DO

“show that ⃗𝐴𝐵 = … ” ⟶ b − a, collect i and j

“verify that they would collide at 13:30” ⟶ same position at 𝑡 = 1.5

“show that they never collide” ⟶ the two parts are not zero together

“shortest distance between the ships” ⟶ minimise | ⃗𝐴𝐵|2: complete the square

“the bearing of 𝐵 from 𝐴” ⟶ sketch ⃗𝐴𝐵, measure from north at 𝐴

“𝐵 is north-east of 𝐴” ⟶ ⃗𝐴𝐵 has equal positive parts

WORKED MODEL · JANUARY 2022
⃗𝐴𝐵 = (12𝑡 − 10)i + (24𝑡 − 10)j. Find the shortest distance.
1 | ⃗𝐴𝐵|2 = (12𝑡−10)2+(24𝑡−10)2 = 720𝑡2−720𝑡+200 square and add

2 = 720(𝑡 − 1
2)
2 + 20 complete the square

ANSWER least |𝐴𝐵| = √20 = 2√5 ≈ 4.5 km at 𝑡 = 1
2

× TRAP Saying they collide because the i parts are equal at one time. Both parts must
match at that same time.

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 28



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

IDEA 04
Practise: Two Moving Objects: Meet, Closest,
Bearing
My questions first, then real past papers.

Q29 DR ESLAM Collide or not? Closest? M1 · TOPIC 2 5 marks

𝐴 starts at 𝑂 with velocity (4i + 2j); 𝐵 starts at 10i with velocity (2i + 4j) (km,
h). Find ⃗𝐴𝐵, decide whether they collide, and find their least distance apart.
⃗𝐴𝐵 = b − a. Collide: both parts zero at the SAME 𝑡.

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 29



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

PAST PAPERS
Q30 PAST PAPER Pearson IAL WME01 · October 2019 · Q8 M1 · TOPIC 2 14 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 30



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q31 PAST PAPER Pearson IAL WME01 · January 2021 · Q6 M1 · TOPIC 2 12 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 31



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q32 PAST PAPER Pearson IAL WME01 · January 2022 · Q8 M1 · TOPIC 2 14 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 32



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q33 PAST PAPER Pearson IAL WME01 · June 2022 · Q8 M1 · TOPIC 2 17 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 33



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q34 PAST PAPER Pearson IAL WME01 · October 2022 · Q8 M1 · TOPIC 2 16 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 34



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q35 PAST PAPER Pearson IAL WME01 · June 2023 · Q8 M1 · TOPIC 2 9 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 35



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q36 PAST PAPER Pearson IAL WME01 · October 2023 · Q6 M1 · TOPIC 2 15 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 36



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q37 PAST PAPER Pearson IAL WME01 · January 2024 · Q7 M1 · TOPIC 2 11 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 37



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q38 PAST PAPER Pearson IAL WME01 · June 2024 · Q7 M1 · TOPIC 2 13 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 38



PRACTISE·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q39 PAST PAPER Pearson IAL WME01 · January 2026 · Q6 M1 · TOPIC 2 16 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 39



SUMMARY·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

ALL The Whole Topic on One Page

Tear this page out before the exam.

01 Size and direction Sketch; Pythagoras; tan; bearing clockwise
from north.

02 Forces Sum = 0 or 𝑚a; parallel→ ratio of parts.

03 Constant velocity r = r0 + v𝑡; due east→ j part 0.

04 Two objects b − a; collide: both parts 0; closest: complete
the square.

BOTTOM LINE Sketch every vector · i with i, j with j · closest approach =
minimum of | ⃗𝐴𝐵|2.

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 40



ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Answers
Working with Vectors · for the teacher. Every answer checked with a com-
puter algebra system.

IDEA 01 · MAGNITUDE, DIRECTION AND BEARINGS

Q1 Dr Eslam · Magnitude and
bearing

5 N; bearing 360∘ − 53.1∘ = 306.9∘

Q2 Dr Eslam · From a bearing to i, j
10 sin 60∘ i + 10 cos 60∘ j ≈ 8.66i + 5j

Q3 Dr Eslam · Angle between two
vectors

directions tan−1 43 = 53.1
∘ and 45∘: angle 8.1∘

Q4 Pearson IAL WME01 · October
2019 · Q7

(i) √52 ≈ 7.21 N (ii) 074∘

Q5 Pearson IAL WME01 · January
2020 · Q6

(a) √101 N (b) 39.3∘ (c) 𝑎 = 6.5

Q6 Pearson IAL WME01 · January
2021 · Q5

(i) √244 ≈ 15.6 N (ii) 206∘

Q7 Pearson IAL WME01 · January
2024 · Q4

(i) 𝑋 = 18 (ii) 128∘

Q8 Pearson IAL WME01 · June 2024
· Q2

|F| = 2√61 ≈ 15.6 N

Q9 Pearson IAL WME01 · June 2026
· Q6

(a) √61N (b) 103∘ (c) F1 = 3i−6j, F2 = −8i+12j

IDEA 02 · FORCES AS VECTORS: EQUILIBRIUM AND F = 𝑚a

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 1



ANSWERS·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q10 Dr Eslam · Three forces in
equilibrium

𝑝 = 3, 𝑞 = −2

Q11 Dr Eslam · Acceleration from
forces

a = 2i − 2j; 2√2 ≈ 2.83 m s−2

Q12 Dr Eslam · Parallel to a vector
2(𝑝 + 3) = 𝑝 + 2 ⇒ 𝑝 = −4

Q13 Pearson IAL WME01 · June 2021
· Q3

(a) 33.7∘ (b) 𝜆 = 3

Q14 Pearson IAL WME01 · January
2022 · Q6

(a) 𝑝 = −6, 𝑞 = 4 (b) 135∘ (c) 𝑇 = 2.5

Q15 Pearson IAL WME01 · October
2022 · Q6

(a) 2𝑝 + 𝑞 − 4 = 0 (b) 16√5 ≈ 35.8 m s−1

Q16 Pearson IAL WME01 · January
2023 · Q3

(a) 3√5 ≈ 6.7 m s−1 (b) 27∘ (c) 𝑇 = 3.2

Q17 Pearson IAL WME01 · June 2023
· Q2

(a) F3 = (14−3𝑐)i+(−7−4𝑐)j (b) 118∘ (c)𝑚 = 2

Q18 Pearson IAL WME01 · January
2025 · Q1

(a) 12√135 ≈ 8.7 m s−2 (b) 𝑝 = −30

Q19 Pearson IAL WME01 · October
2025 · Q3

(a) i + 2.5j (b) √1932 ≈ 6.95 m s−1 (c) 𝑏 − 𝑐 = 3
(d) 8i + 5j or −12i − 15j

Q20 Pearson IAL WME01 · January
2026 · Q3

(a) 2𝑝 − 𝑞 = 19 (b) 24i − 30j m s−2

IDEA 03 · CONSTANT VELOCITY: r = r0 + v𝑡

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 2



ANSWERS·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q21 Dr Eslam · Where and when
r = (2 + 3𝑡)i + (5 − 𝑡)j; due east when 𝑡 = 5: 17i

Q22 Dr Eslam · Velocity from two
positions

v = 3i − 4j; 5 m s−1

Q23 Pearson IAL WME01 · October
2021 · Q4

(a) 162∘ (b) 𝑡 = 1
2 or

3
2

Q24 Pearson IAL WME01 · October
2021 · Q8

(a) 10i − 5j (b) (−2 + 10𝑡)i + (9 − 5𝑡)j (c) 19i (d)
19i − 1.5j

Q25 Pearson IAL WME01 · October
2024 · Q3

(a) r𝐴 = (25 + 15𝑡)i + (10 + 12𝑡)j (b) 𝑉 =
5√41
6 ≈

5.34 (c) 𝐴 is at 𝑃 at 𝑡 = 8
3

Q26 Pearson IAL WME01 · January
2025 · Q5

(a) 1.5i − j m s−1 (b) 2√13 ≈ 7.2 m

Q27 Pearson IAL WME01 · June 2025
· Q2

(a) 5i − 4j (b) (5𝑡 − 15)i + (24 − 4𝑡)j (c) 203∘

Q28 Pearson IAL WME01 · June 2026
· Q7

(a) r = (14 − 2𝑡)i + (2 + 𝑡)j (b) 3.6 hours (c)
𝑡 = 16 (d) 18√55 km

IDEA 04 · TWO MOVING OBJECTS: MEET, CLOSEST, BEARING

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 3



ANSWERS·M1.2

ELITE IGCSE / MECHANICS 1 M1 · TOPIC 2 · WORKING WITH VECTORS

Q29 Dr Eslam · Collide or not?
Closest?

⃗𝐴𝐵 = (10 − 2𝑡)i + 2𝑡j; no collision; |𝐴𝐵|2 =
8𝑡2 −40𝑡 +100, least at 𝑡 = 2.5: √50 ≈ 7.07 km

Q30 Pearson IAL WME01 · October
2019 · Q8

(a) 20i − 20√3j (b) r = (60 − 20𝑡)i, s = 20𝑡i −
20√3𝑡j (c) 13:43

Q31 Pearson IAL WME01 · January
2021 · Q6

(a) (11 + 3𝑡)i + (11 − 𝑡)j (b) 𝑡 = 5.5 (c) shown
(d) √0.5 ≈ 0.707 m

Q32 Pearson IAL WME01 · January
2022 · Q8

(a) (13+3𝑡)i+(5−10𝑡)j (b) shown (c) 2√5 ≈ 4.5
km (d) 297∘

Q33 Pearson IAL WME01 · June 2022
· Q8

(a) 135∘ (b) shown (c) 270∘ (d) 40√2 m (e)
𝑡 = 0 or 32017

Q34 Pearson IAL WME01 · October
2022 · Q8

(a) 3√17 km h−1 (b) 𝑝 = −9, 𝑞 = 3 (c) 323∘

Q35 Pearson IAL WME01 · June 2023
· Q8

(a) (𝑡 − 2)i + (2𝑡 + 1)j (b) (25 − 𝑡)i + (25 − 𝑡)j (c)
shown (d) 𝑡 = 126

13 ≈ 9.7 s

Q36 Pearson IAL WME01 · October
2023 · Q6

(a) 10i − 4j (b) (15 + 10𝑡)i + (36 − 4𝑡)j (c)(i)
both at 30i +30j when 𝑡 = 1.5 (ii) 30i +30j (d)
2√101 km

Q37 Pearson IAL WME01 · January
2024 · Q7

(a) 20 km h−1 (b) (19 + 12𝑡)i + (22 − 16𝑡)j (c)(i)
𝑡 = 0.49 (ii) least distance 1.4 km > 1.3: safe

Q38 Pearson IAL WME01 · June 2024
· Q7

(a) 16i+12j (b) (10+16𝑡)i+(5+12𝑡)j (c) shown
(d) never both zero (e) 20√23 ≈ 9.43 km

Q39 Pearson IAL WME01 · January
2026 · Q6

(a) 5√13 km h−1 (b) 321∘ (c) shown (d) do
not collide (e) 𝑑 = 70√2

13 ≈ 7.6 km
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