
Academic Year : 2020-2021 Semester : 1 Course Code : CV1011

Course Title : Mechanics of Materials

Question No

1a

1b

1c

1d

2a

2c

2d

2e

3a

3b(i)

4a(ii)

4b(i)

Numerical Answers to Exam Question

Answer

200 i-400 j-400 k (N), 100 i+200 j-200 k (N)

83.6°, 66.7 (N)

500 j (N∙m)

300 i-200 j-600 k (N), 1000 i+2000 j (N∙m)

20 mm

20 mm at A, 16 mm at B

200kN

10.2MPa

11.2MPa, 61.8°

MA = 40 kN; Ax = 24 kN; Ay = 8 kN

200 mm^2

20.5MPa



Academic Year : 2020-2021 Semester : 1 Course Code : CV2011

Course Title : Structural Analysis I

Question No

Q1

Q2

Q3

Q4

Numerical Answers to Exam Question

Answer

    

𝐸𝐸𝐸𝐸𝑣𝑣1 = ⁄𝑃𝑃𝑥𝑥13 12 − ⁄𝑃𝑃𝐿𝐿2𝑥𝑥1 4 𝐸𝐸𝐸𝐸𝑣𝑣2 = ⁄𝑃𝑃𝑥𝑥23 12 − ⁄𝑃𝑃𝐿𝐿2𝑥𝑥2 4 𝜃𝜃𝑐𝑐 = − ⁄𝑃𝑃𝐿𝐿2 4𝐸𝐸𝐸𝐸 (↺)

𝛿𝛿𝐶𝐶 = ⁄38.3 𝐴𝐴𝐸𝐸 𝑚𝑚 (→) 𝛿𝛿𝐷𝐷 = ⁄10 𝐸𝐸𝐸𝐸 𝑚𝑚 (→)

𝛿𝛿𝐷𝐷 = ⁄7𝑀𝑀0𝐿𝐿2 6𝐸𝐸𝐸𝐸 (↓)

𝐴𝐴𝐸𝐸 = −0.47𝑃𝑃 ; FD = −0.745𝑃𝑃

𝑅𝑅𝐴𝐴 = −5.5, 2 ; 𝑅𝑅𝐹𝐹 = −2.5, 18 𝑀𝑀 (0, 6, 6, 10, 0, 2,−16,−10, 0)



Academic Year : 2020-2021 Semester : 1 Course Code : CV2013

Course Title : Engineering Geology & Soil Mechanics

Question No

2a - (i) 

2a - (ii) 

2a - (iii) 

3(a) 

3(b) 

3(c )

3(d) 

3(e )

4a -(i) 

4a -(ii) 

4b -(i) 

4b -(ii)

4b -(iii) 

4b -(ivi) 

Numerical Answers to Exam Question

Answer

243/26W  (will accepting dip direction 240-145, dip angle 25-27)

788-300 = 488 m

50 x Cos(26o) = 45 m 

1.66 m

1.67 hr

36.4 kPa

2.21 x 10-2 cm2/s

h = 3.325 m

iA = 0.175;  iB = 1.6625

23.7 kPa

[52 kPa, 40 kPa, 0 kPa, 12 kPa]; [126 kPa, 114 kPa, 74 kPa, 12 kPa]

0 kPa; 86 kPa

0.566 m 

1.12 yr



Academic Year : 2020-2021 Semester : 1 Course Code : CV2015

Course Title : Hydraulics

Question No

1

2

3

4

Numerical Answers to Exam Question

Answer

(ci) 1.333 m, 4.822 m2/s

(ci) 0.475 m; (cii) 1.029 m; (ciii) 1.125 m

(bi) 3.298 m; (bii) 3.298 m; (c) 11.409

(bi) 1.056 m, 2.291 m; (bii)  M2; (biii) 202 m upstream of the fall



Academic Year : 2020-2021 Semester : 1 Course Code : CV3011

Course Title : REINFORCED CONCRETE DESIGN 

Question No

Q1

Q2

Q3

Q4

Numerical Answers to Exam Question

Answer

311.25 KNm; 297.5 KNm; 1900 mm2; 1560 mm2

427.8 KN; 0.579; 0.24

3.53 kN/m2,  H10@200 (393 mm2), Actual L/d = 32.4, allowable L/d = 44

Moment of resistance: 825.7 kN/m, Shear resistance: 6.72 N/mm2, 1849 kN, 722 kN



Academic Year : 2020-2021 Semester : 1 Course Code : CV3013

Course Title : Foundation Engineering

Question No

1

2

3

4

Numerical Answers to Exam Question

Answer

(b) K0 = 0.63, (c) K0 = 0.73

(a) DA1a: Rd = 222.6 kN, DA1b: Rd = 116.1 kN; (b) Settlement = 29.1 mm, 43.6 mm

(a) Pile length = 19.1 m; (b) Pult = 1667 kN

(a) ODF = 1.013; (b) Anchor force = 182.22 kN, Max wall bending moment = 100.73 
kNm/m



Academic Year : 2020-2021 Semester : 1 Course Code : CV3014

Course Title : Transportation Engineering

Question No

1

2

3

4

5

Numerical Answers to Exam Question

Answer

(b) L=485m

(a) Fill area = 46.125 m2. The side-slope is 1:1.5 on left side, and 1:2 on right side. 
(b) 683.30 m3

(b) 250 mm

(c) 190 mm2





Academic Year : 2020-2021 Semester : 1 Course Code : CV3015

Course Title : Environmental Engineering

Question No

Q1a (i)

Q1a (ii)

Q1a (iii)

Q1b

Q2a

Q2b(i)

Q2b(ii)

Q3a(i)

Q3a(ii)

Q3a(iii)

Q3a(iv)

Q3a(v)

Q3a(vi)

Q3b

Q3c(i)

Q3c(ii)

Q3c(iii)

Q4a

Q4b

Q4c(i)

Numerical Answers to Exam Question

75%; 1.001; 1.004

124.8 m3

Answer

NIL

NIL

1.3 mg/L

0.26 kgBOD/kgMLVSS.d

0.3 d

87.5%; 70%

543.5 m3; 2013 m3; 35.8 m

480 mg/L

100.9 mg/L; 50 mg/L; 92.6 mg/L; 0.73, 0.15 

NIL

722 mg/L

338 mg/L

182 mg/L

43.4 m2; 101.7 m2

156 mg/L

NIL

0.2 L/h; 7.2 mg/L

242 mg/L



Q4c(ii) 4.20 kg/m3d



Academic Year : 2020-2021 Semester : 1 Course Code : CV 4011

Course Title : Project Planning and Management

Question No

Q1

Q2(a)

Q2(b)

Q3(a) 

Q3(b) 

Q4(a) 

Q4(b) 

Numerical Answers to Exam Question

Answer

NIL

213 days

183 days

Approximate 162 days (range due to floating points)

Working capital (approx) = SGD 46871 at week 20

Approximate 3.4 unit/week (range due to floating points)
Optimum team size = 64 person
Project duration = 24 weeks, cumulative project cost = SGD 102800, cumulative project 
value = SGD 114280.



Academic Year : 2020-2021 Semester : 1 Course Code : CV4101

Course Title : Structural Analysis III

Question No

Q1 (a)

Q1 (b)

Q1 (c)

Q2 (a)(i)

Q2 (a) (ii)

Q2(b)

Q3 (a)

Q3 (b)

Q4 (a)

Q4 (b)

Critical load = 0.801*pi^2*EI/L^2

Critical load = 0.1259*pi^2*EI/L^2

Spring stiffness (top) = 12EI/L^3, Spring stiffness (bottom) = 3EI/L,  lower/upper 
bounds of critical load (0, 2.05*pi^2*EI/L^2.

Critica load =  1.1257*pi^2*EI/L^2

v' = -0.00362 m, theta' = -0.00351 rad

N/A

Numerical Answers to Exam Question

Answer

2

u' = 0.001 m, v' = -0.001m

Ks = 750,000 kN/m

2



Academic Year : 2020-2021 Semester : 1 Course Code : CV4102

Course Title : Advanced Steel Design

Question No

Q1 (a)

Q1 (b)

Q1 (c)

Q2 (a)

Q2(b)

Q2(c)

Q3 (a)

Q3 (b)

Q3 (c) VMax = 1,833 kN < 7,412 kN

Flange (Class 1)
Web (Class 3)
Mb,Rd = 22,219 kNm
MMax = 14,004 kNm

Numerical Answers to Exam Question

Answer

 
 



Q3 (c)

Q4 (a)

Q4 (b)

Nb,Rd = 6,268 kN < 1,833 kN

V = (9/4) Mp
H = (3/4) Mp
V+4H = (17/4) Mp

H = 540 kN

V = 1,368 kN

MP = 830 kNm

VPl,Rd = 1,066 kN

Mc,Rd = 930 kNm



Academic Year : 2020-2021 Semester : 1 Course Code : CV4112

Course Title : Traffic Engineering

Question No

1

2

3

4

5

6

Numerical Answers to Exam Question

Answer

Ch-square = 159.1; Reject null hypothesis

Delay = 113.7; LOS F

Cycle time = 170 s

PTSF = 89.2% ; LOS E

(i) Jam Density = 200; (ii) Qmax = 250 m

a(i) $3.43 and $5.57; a(ii) for congestion pricing and toll collection = $3.43



Academic Year : 2020-2021 Semester : 1 Course Code : CV4116

Course Title : Coastal Engineering

Question No

1

2

3

4

Numerical Answers to Exam Question

Answer

(a)(i) 0.5, (ii) 1.0, 0.0, (iii) 0.725, 0.23; (b) (i) 2.2m, 4.5s; (ii) 10.3 to 13.7 hr

(i) 2.45m; 78m; (ii) 1.0, 1.26; (iii) 0, 2.6m/s; 784kPa, 37.8 kPa

(a) 2.25m; (b) 177.8 kN/m;

(a) 134.3 kN/m; (b) 285m, 0.038m 



Academic Year : 2020-2021 Semester : 1 Course Code : EN3001

Course Title : Solid and Hazardous Waste Management

Question No

2a

2b

2c

2d

3a

3b

3c

4c

5a

5b

Numerical Answers to Exam Question

Answer

43.5 kg

173:246:117:11

23.75 kg

41,241 L

Excess air = 564.6 m3,  564.6 / 426.7 x 100% = 132%

B/C = 0.389

0.1416 kg/day; 0.0929 kg/day;  0.0538 kg/day

0.015% (wt); 0.053 % (wt); 0.0919 % (wt)

426,667 L

2,307 oC



Academic Year : 2020-2021 Semester : 1 Course Code : MT1001

Course Title : Mathematics I for Maritime Studies

Question No

1

2

3.(a)

3.(b)

3.(c)

4.(a)

4.(b)    267

    Relative Minimum: (0,0); Relative Maxima: (1,0), (-1, 0); Saddle Points: (0,1), (0,-1).

Numerical Answers to Exam Question

Answer

(a) (ii) $305.25, (iii) $285.00; (b) (i) 26 < p ≤ 52, (ii) 0 ≤ p < 26, (iii) 0 ≤ p < 26, (iv) 26 < p ≤ 
52.

(a) 9 years; (b) $24085.24

4

1
2

ln
√x2 + 1 − 1
√x2 + 1 + 1

+ 𝐶𝐶 

(𝑖𝑖)∫ �50 − 50𝑒𝑒
𝑞𝑞2

36−1� 𝑑𝑑𝑞𝑞;6
0  (𝑖𝑖𝑖𝑖)138.5517 (× 103 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)  

X14AO

X14AO



Academic Year : 2020-2021 Semester : 1 Course Code : MT2003

Course Title : Maritime Technology

Question No

2c

Numerical Answers to Exam Question

Answer

$3,341,850



Academic Year : 2020-2021 Semester : 1 Course Code : MT4001

Course Title : Shipping Logistics

Question No

4a (i)

4a (ii)

Numerical Answers to Exam Question

Answer

optimal size = 599; cycle inventory = 279.5

optimal size = 660



Academic Year : 2020-2021 Semester : 1 Course Code : MT4003

Course Title : Maritime Strategy

Question No

1

2

3

4

5
Enterprise value = -3.96 million
Present value of terminal value = 1357.29

Numerical Answers to Exam Question

Answer

NA

NA

NA

Average ROE = -5.8%



Academic Year : 2020-2021 Semester : 1 Course Code : MT4101

Course Title : Intermodal Transportation

Question No

3a

3b

3c

Numerical Answers to Exam Question

Answer

3

16.63

Terminal A = 744.21 
Terminal B = 967.48
Terminal C = 1,116.32
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