
Exam Papers Answers: 

Sample Paper 1: 

Q1. (a) (i) 𝑣 = 30 𝑚/𝑠 (ii) 20 𝑚/𝑠 

Q2. (a) (ii) 32.5 𝑚𝑖𝑛𝑠 (iii) 
2

45
 𝑚/𝑠2 (b) (i) 4.907%  (ii) 𝐷𝑛 = 1.004𝐷𝑛−1 − 𝐴   

(iii) 250𝐴 + (120000 − 250𝐴)(1.004)𝑛 (iv) €936.50 

Q3. (a) (ii) 𝑇 = (
3𝑘

𝑘+4
) 𝑚𝑔  (iii) 𝑅 = (

3𝑘

𝑘+4
) 𝑚𝑔 (b) (i) 

𝑥3

9
(3 ln 𝑥 − 1) + 𝑐 (ii) 160 𝐽 

Q4. (a) 15° or 75° (b) (i) 10.1 𝑚 (ii) 15.4 𝑚 

Q5. (a) 2 days Classical, 1 day App Maths (33%) (b) (i) 36.87° (ii) √
12

5
𝑔𝑟 or 

14√3𝑟

5
 or 4.85√𝑟 

Q6. (a) (i) 
𝑢

4
,

5𝑢

4
 (ii) 0.93 𝑚/𝑠 (b) (i) 𝑣 = 2.5(1 − 𝑒−10𝑡) (ii) 0.35 𝑚 

Q7. (a) (i) 𝑘 =
1

108
  (ii) 𝑢 =

3

2
 𝑚/𝑠 (b) (i) 𝑣 =

𝑢

(4𝑛𝑡𝑢𝑛+1)
1
𝑛

 (ii) 𝑣 =
𝑢

√1+24𝑢2
 

Q8. (a) (i) 𝑣 =
12

7
 𝑚/𝑠 (ii) 𝑒 =

6

7
 

 

Sample Paper 2: 

Q1. (a) 25 𝑚 (b) (ii) 39.8 𝑚 

Q2. (a) (i) €2700 (ii) €2600; Sell at end of years 1, 2, 3, 4  

(b) (i) 𝑣𝑎 = √{(
1−𝑒

2
) 𝑢 cos 𝛼}2+{𝑢 sin 𝛼}2, 𝑣𝑏 = (

1+𝑒

2
) 𝑢 cos 𝛼 

Q3. (a) 0.228 𝑚  (b) (i) 1.96 𝑚/𝑠2 (ii) 0.33 𝑠 

Q4. (a) (i) 22.5° (ii) 165.9 𝑚 (iii) 46.79 𝑚/𝑠  

(b) (i) 𝑣 = 80𝑒−
1

100
𝑡  (ii) 𝑠 = 8000(1 − 𝑒−

1

100
𝑡)  (iii) 𝑣 = 80 −

1

100
𝑠 

Q5. (a) (i) 
𝑢(3−2𝑒)

5
,

𝑢(3+8𝑒)

5
 (b) (i) 𝑃𝑛+1 = 0.15𝑃𝑛 + 3000   

(ii) 
60000

17
+

365000

17
(0.15)𝑛 (iii) 3602 (iv) 3529 

Q6. (a) (ii) 𝑎 = (−𝜔2𝑟 cos 𝜔𝑡)𝑖 + (−𝜔2𝑟 sin 𝜔𝑡)𝑗    (b) (ii) 𝑓 = 0.5 

Q7. (a) 36.87° 

Q8. (a) (i) 49 𝑠 (ii) 31.25 𝑠  (b) (i) 7√2 𝑚/𝑠 (ii) 𝛼 = 80.41° 

 

Sample Paper 3: 

Q1. (a) (i) 𝑢𝑛 = 600(2)𝑛 − 7(5)𝑛 (ii) 𝑛 = 5  (b) (i) 20 𝑠  (ii) 480 𝑚  (iii) 420 𝑚 

Q2. (a) (i) 20 𝑚/𝑠  (ii) 1.6 𝑚/𝑠2 (iii) 10 𝑠  (iv) 
400

3
 𝑚   (b) (i) 𝑆𝐵𝐹𝐺𝑇   (ii) €21000 

Q3. (a) (i) 3.36 𝑁  (ii) 1.4 𝑚/𝑠 

Q4. (a) (ii) 49 𝑚/𝑠  (b) (ii) 5 𝑚/𝑠 (iii) 107.5 𝑚 

Q5. (a) (i) 0.63  (b) (i) 𝑢𝑛 = −5(2)𝑛 + 6(3)𝑛   (ii) 38086 

Q6. (a) (i) 
𝑢(8𝑒−1)

3
,

𝑢(1+4𝑒)

3
 

Q7. (a) (i) 1 𝑠    (ii) 0.65 𝑚  (iii) 30.87 𝑚/𝑠  (b) (i) 𝑘 = 0.07324  (ii) 28.8 𝑑𝑎𝑦𝑠 

Q8. (a) 420 𝑚/𝑠 (b) (i) 7200 𝑚  (ii) 2931.75 𝑚  (iii) 0.54 𝑚/𝑠2 

 

 

 

 

 

 

 



SEC HL Sample Paper 2020: 

Q1. (a) (ii) (
0 2 0
1 1 2
1 1 0

) (b) (i) 𝑢2 = 6, 𝑢3 = 9  (ii) 𝑢𝑛+2 = 𝑢𝑛+1 + 𝑢𝑛   (iii) 𝑢𝑛 = 2.171 (
1+√5

2
)

𝑛

+

0.829 (
1−√5

2
)

𝑛

   (iv) 5 𝑜𝑙𝑑𝑒𝑟 𝑜𝑛𝑒𝑠 

Q2. (ii) 𝐷𝑖𝑠𝑎𝑔𝑟𝑒𝑒 (iii) 𝐴𝑔𝑟𝑒𝑒 (v) 𝐴𝐸𝐼𝐿  (vi) 25 𝑑𝑎𝑦𝑠  (vii) 5 𝑑𝑎𝑦𝑠 (viii) 𝑀𝑜𝑟𝑛𝑖𝑛𝑔 𝑜𝑓 𝐽𝑢𝑙𝑦 11𝑡ℎ  

Q3. (a) 𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 + 𝑠𝑜  (b) (i) 1.5 𝑠  (iii) 16 𝑚 

Q4. (a) (i) 
1

𝑒2   (ii) 𝑒
10𝐻0 (b) (ii) 𝑒 = 0.577, 𝜃 = 75° 

Q5. (a) (i) 𝐴𝐶𝐺𝐽𝐿𝑁, 72 𝑘𝑚 (ii) 140 𝑘𝑚 (b) (i) 𝑅 =
1200.𝑒1200𝑘𝑡

11+𝑒1200𝑘𝑡   (ii) 0.000443 

Q6. (i) 𝑠 = 𝑟 cos 𝜔𝑡 𝑖 + 𝑟 sin 𝜔𝑡 𝑗 (ii) 𝑣⃗ = −𝜔𝑟 sin 𝜔𝑡 𝑖 + 𝜔𝑟 cos 𝜔𝑡 𝑗  (v) 𝑣𝑚𝑎𝑥 = √𝜇𝑔𝑟 𝑚/𝑠 

Q7. (a) (i) 𝑊 =
𝑘𝑥2

2
 (ii) 0.47 𝑚  (b) (iii) 𝑇 = 1.17 𝑁, 𝑎 = 1.9 𝑚/𝑠2 

Q8. (a) (i) 𝑃𝑛 = (
24000−100𝐵

3
)(1.03)𝑛 +

100

3
𝐵 (ii) 𝑃 =

𝑒0.03𝑛(240−𝐵)+𝐵

0.03
 (iii) 𝑀𝑜𝑑𝑒𝑙 1: 12512, 𝑀𝑜𝑑𝑒𝑙 2: 12642  

(v) 240  

 

SEC HL Paper 2023: 

Q1. (a) (ii) 𝐵𝐶𝐴𝐵 or 𝐵𝐶𝐷𝐹𝐵……  (b) (i) 𝑠(𝑡) = 2(1 − 𝑒−𝑡 − 2𝑒−𝑡)  (ii) 1.6017 

Q2. (a) 𝐶ℎ𝑒𝑎𝑝𝑒𝑠𝑡 = 𝑋𝐴𝐸𝐷𝐽𝑀𝑌, €11450 (b) 𝑃 =
4−8𝑒

5
𝑖 +

16

5
𝑗, 𝑄 =

4+4𝑒

5
𝑖 + 3.2𝑗 

Q3. (iv) 8 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠  (v) 1.5876 𝑠 

Q4. (iii) 𝑣 = √
1272𝑒−2𝑠−147

5
  (iv) 1.1 𝑚  (vi) 

𝑑𝑣

𝑑𝑠
=

29.4−𝑣2

𝑣
 

Q5. (a) (ii) 1.14 𝑚/𝑠2 (b) 08: 23 

Q6. (i) 𝑢2 = 7, 𝑢3 = 20  (ii) 𝑢𝑛 =
1

4
(−1)𝑛 +

3

4
(3)𝑛 (iii) 44287 (iv) 𝑣𝑛 =

1

8
(3)𝑛 −

1

8
(−1)𝑛 +

1

8
𝑛 + 1  (v) 7387 

Q7. (a) (i) 𝑀𝑖𝑛 𝑊𝑒𝑖𝑔ℎ𝑡 =  101 (ii) 137 𝑚𝑖𝑛𝑠 (b) (i) 𝑁 = 2000 − 1750𝑒−𝑘𝑡  (ii) 𝑘 = 0.20879 

Q8. (i) 28 𝑚/𝑠  (ii) 110.53 𝑚  (iii) 𝑝 = 28.68𝑖 − 4.47𝑗, 𝑄⃗⃗ = −12.32𝑖 + 5.6𝑗  (iv) −378.3696  (v) 15.57° 

Q9. (iii) 𝐴𝐸𝐽𝐿 or 𝐴𝐸𝐾 𝑖𝑛𝑐𝑙𝑢𝑑𝑖𝑛𝑔 2 𝑑𝑢𝑚𝑚𝑖𝑒𝑠  (v) 𝐷, 𝐸, 𝐹 𝑜𝑟 𝐺 

Q10. (a) (i) 𝑈1 = 180, 𝑈2 = 186  (ii) 𝑈𝑛+1 = 1.2𝑈𝑛 − 30  (iii) 𝑈𝑛 = 25(1.2)𝑛 + 150  (iv) 373  (b) (iii) 𝑘 = 5  

 

SEC HL Deferred Paper 2023: 

Q1. (a) (i) (
2 7 −2

−9 10 8
7 1 2

) (b) (ii) 𝑣 = √𝑙𝑔 sin 𝜃 tan 𝜃  (iii) 𝑇 = 2𝜋√
𝑙 cos 𝜃

𝑔
 

Q2. (a) (ii) 𝐷𝑖𝑗𝑠𝑘𝑡𝑟𝑎′𝑠, 𝐴𝐵𝐷𝐸𝐺, 174 𝑚𝑠 (b) (i) 𝐸𝑛 = (101 −
20𝐶

3
)(1.15)𝑛 +

20𝐶

3
  (ii) 16   (iii) 

𝑑𝐸

𝑑𝑛
= 0.15𝐸 − 𝐶 

Q3. (i) 𝑐 =
3

2
, 𝑑 =

9

16
  (ii) 420 𝑏𝑖𝑙𝑙𝑖𝑜𝑛  (iii) 𝐺𝑛 = 200 (

3

4
)

𝑛
+ 40𝑛 (

3

4
)

𝑛
+ 640, 𝐺6 = 718 𝑏𝑖𝑙𝑙𝑖𝑜𝑛 

Q4. (i) 𝑃 = 10𝑒0.08𝑡  (ii) 52 𝑤𝑒𝑒𝑘𝑠  (iv) 𝑃 =
20𝐾𝑒0.08𝑡

𝐾−20+20𝑒0.08𝑡  (v) 95   

Q5. (i) 5 𝑠  (ii) 𝑣 =
1

𝑘
((𝑔 + 20𝑘)𝑒−𝑘𝑡 − 𝑔)  (iii) 1.82 𝑠  (iv) 

𝑑𝑣

𝑑𝑡
= 𝑔 − 𝑘𝑣 

Q6. (a) (i) 40.33 𝑚  (ii) 376.44 𝑚  (b) 𝑂𝑝𝑡𝑖𝑚𝑎𝑙: 𝑋𝐵𝐷𝐹𝑌, €60,000 

Q7. (ii) 
𝑢√10

3
𝑖 + 0𝑗   (iii) 𝑊 =

𝑘𝑥2

2
   (iv) 𝑥 =

𝑢

3
√

10𝑚

𝑘
 𝑚 

Q8. (ii) 𝑎 = 2.19 𝑚/𝑠2, 𝑇 = 47.14 𝑁 (iii) 1.32 𝑚/𝑠  (iv) −7.24 𝑚/𝑠2  (v) 0.52 𝑚 

Q9. (iv) 𝐴𝐸𝐼𝑀  (v) 16 ℎ𝑜𝑢𝑟𝑠  (vi) 𝑁𝑜 

Q10. (ii) 48.19°  (iii) 3.13 𝑚/𝑠  (iv) 0.46 𝑠  (v) 2.08 𝑚 
 

 

 



SEC HL Paper 2024: 

Q1. (a) (
−1 −1 2
13 2 −3
−6 11 6

) (b) (i) 586 𝑘𝑚 (b) (ii) 751 𝑚  (c) 6.41𝑠 𝑜𝑟 3.59𝑠 

Q2. (a) (ii) 5.37° (b) (ii) 
343

11
𝑁 𝑜𝑟 31.18𝑁 

Q3. (a) 
𝜋2 − 4

8
 𝑚/𝑠 𝑜𝑟 0.73 𝑚/𝑠  (b) (i) 𝑉𝑎

⃗⃗ ⃗⃗ = −𝑒𝑢 cos 𝛼 𝑖 + 𝑢 sin 𝛼 𝑗, 𝑉𝐵
⃗⃗⃗⃗⃗ = 𝑒𝑢 cos 𝛼 𝑖 + 𝑢 sin 𝛼 𝑗 

Q4. (ii) 𝑅 =
𝑚𝑣1

2 − 13.4𝑚𝑔 + 20.1𝑚𝑔 cos 𝛼

6.7
  (iii) 𝑣2 = √𝑣1

2 − 13.4𝑔  (vi) 𝑣 =
1

𝑘
(𝑔 +  𝑘(√𝑣1

2 − 13.4𝑔))𝑒−𝑘𝑡 −
𝑔

𝑘
 

Q5. (a) (i) 
𝑢 − 9𝑒𝑢

5
,

𝑢 + 6𝑒𝑢

5
 (ii) 0 < 𝑒 <

1

9
  

Q6. (a)(i) 𝑃𝑛+1 = 1.0012𝑃𝑛 − 𝑥  (ii) 𝑃𝑛 = (13500 −
250𝑥

3
) (1.012)𝑛 +

250𝑥

3
 (iii) 148 (iv) 13602  

(b) (i) 𝑣 = √4 ln( 
2

2 − 𝑠
) (ii) 0.806 𝑚/𝑠 

Q7. (a) (i) 
7

4 cos 𝛼
 𝑠 (ii) 𝛼 = 58.12° 𝑜𝑟 35.96° (b) (ii) 10.22 𝑚/𝑠  (iv) 0.315 

Q8. (a)(i) 𝑋𝐶𝐷𝐼𝑌 𝑔𝑖𝑣𝑖𝑛𝑔 €6000 𝑝𝑟𝑜𝑓𝑖𝑡 

Q9. (i) 𝑀2 = 395, 𝑀3 = 578.75 (ii) 𝑀𝑛 = 172.5( 
3

2
 )𝑛 + 27.5( −

1

2
 )𝑛 (iii) 3602.8125 𝑘𝑔 (iv) 𝑃𝑛 =

175.25( 
3

2
 )𝑛 + 26.95( −

1

2
 )𝑛 −

4

5
(2)𝑛+2 (v) 3458 𝑘𝑔 

Q10. (a) (i) 𝐹𝑖𝑛𝑖𝑠ℎ𝑖𝑛𝑔 𝑇𝑖𝑚𝑒 = 21 𝑑𝑎𝑦𝑠  (ii) 𝐵𝐸𝐽𝐿𝑀  (b) 85.175 𝑠 

 

SEC HL Paper 2025: 

Q1. (a)(i) (
2 2 1
1 1 1
3 1 0

) (ii) (
9 7 4
6 4 2
7 7 4

) (iii) Number of walks of length 2 between nodes (b) (ii) 21.23 𝑁 

(iii) 2.86 𝑟𝑎𝑑𝑠/𝑠 (iv) 1.17 𝑚 

Q2. (ii) 𝑣 = √16 + 2𝑎𝑠  (iv) 𝑣 = √408𝑒
−1

20
𝑠 − 392  (v) 0.8 𝑚  (vi) 𝑣 = 14√2 tan(0.2 −

7√2

20
𝑡) 

Q3. (a) (i) 0.208 (ii) 4.47 𝑚/𝑠2   (b) (i) 56 𝑚  (ii) Kruskal’s 

Q4. (ii) 1.57 𝑚/𝑠, 1.71 𝑚/𝑠  (iv) 0.3 − 0.3 cos 𝜃  (v) 𝑣 = √5.88 cos 𝜃 − 2.96  (vi) 32.24° 

Q5. (a) (ii) 𝑔 sin 𝛽 −
𝑔 cos 𝛽

2
, 𝑔 sin 𝛽 −

2𝑔 cos 𝛽

5
  (iii) 40.1° 

Q6. (a) (i) €29,100, 2/1/2 or 2/2/1 or 1/2/2    (b) (i) 13 𝐽  (ii) 1.35 𝑚 

Q7. (i) 61 𝑘𝑚   (b) (i) 61.44°, 40.79°  (ii) 4.77𝑖 − 2.05𝑗  (iii) 0.94 𝑚 

Q8. (a) (i) 𝑈𝑛+2 − 3𝑈𝑛+1 + 2𝑈𝑛 = 0  (ii) Homogeneous  (iii) 𝑢𝑛 = 7(2)𝑛 − 2  (iv) 207    

(b) (i) 𝑃(𝑡) = 𝑒𝑡(𝑡2 − 2𝑡 + 2) + 2198  (ii) 4721 

Q9. (a) (i) 1.82 𝑚/𝑠2 

Q10. (a) (i) 3435, 5258.75  (ii) 𝑆𝑛 = 2416( 
5

4
 )𝑛 − 425(−1)𝑛 + 30𝑛 + 25  (iii) 𝑌𝑒𝑠, 𝑆12 = 35117.43  

(b) 36.6 𝑚/𝑠 

 
 


