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INSTRUCTION: Answer FIVE (5) questions only. 

Please use the answer booklet provided. 

 
Question 1 

a) If , determine  

i.  

ii.  

iii.  

At   

(6 marks) 

 

b) If  and , determine 

 

(7 marks) 

 

c) A moving particle starts at position  with initial velocity  

and its acceleration is . Find its velocity and position vector 

at time, t . 

(7 marks) 

 

 

Question 2 

a) Find the unit normal to the surface   at the point . 

(6 marks) 

 

b) Let , find and unit tangent vector at . 

(6 marks) 

 

c) Determine the directional derivative of  at the point (1,0,3) in 

the direction of . 

(8 marks) 

 

 

Question 3 
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a) If , find the value of   and  at point . 
 

(8 marks) 
 

b) If , find  

i)  

ii)  

(12 marks) 
 

 

 

Question 4 
 

If ,  evaluate:  

a) the line integral 
c

F dr  along the curves 
1c , 

2c  and 
3c  where the start and end point 

of each curve is given as (0,0,0) and (2,0,0) for 
1c ; (2,0,0) and (2,4,0) for 

2c ; and 

(2,4,0)  and (2,4,8) for 
3c . 

(8 marks) 

 
 

b) The line integral 
c

F dr  along the curve with parametric equations  and 

, between the points (0,0,0) and (1,2,3) 
 

(12 marks) 

 

 

Question 5 
 

a) If , determine the volume integral   where is the volume 

bounded by the planes z = 0, z = 3 and the surface . 

(10 marks) 

 

b) A vector field  exists over a surface defined by  , 

bounded by   and  in the first octant. Determine the first integral of  

over the surface,  

(10 marks) 
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Question 6 
 

Verify the Gauss divergence theorem for the vector field  taken over the 

region bounded by the planes  and the surface  in the 

first octant. 

 (20 marks) 

 

 

 

 

 

 

 

END OF QUESTION 
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APPENDIX 1 - Trigonometric Identities and Formulas 

Fundamental Identities  Formulas For Negatives 

 

θsin

1
θcsc  

  

θsinθsin  

θcos

1
θsec  

 θcosθcos  

θsin

θcos

θtan

1
θcot  

 nθtaθtan  

θcos

θsin
θtan  

 θcscθcsc  

1θcosθsin 22   θsecθsec  

θsecθtan1 22   θcotθcot  

θcscθcot1 22    

   
Addition Formulas  Subtraction Formulas 

 

cosAsinBsinAcosBBAsin  

  

cosAsinBsinAcosBBAsin  

sinAsinBcosAcosBBAcos   sinAsinBcosAcosBBAcos  

tanAtanB1

tanBtanA
BAtan  

 

tanAtanB1

tanBtanA
BAtan  

   
Half-Angle Formulas  Double-Angle Formulas 

 

2

cosθ1

2

θ
sin  

  
cosθ 2sinθsin2θ  

2

cosθ1

2

θ
cos  

 

1θ2cos..........

θ2sin1..........

θsinθcoscos2θ

2

2

22

 

cosθ1

sinθ

sinθ

cosθ1

2

θ
tan  

 

θtan1

2tanθ
tan2θ

2
 

   
Product-To-Sum Formulas  Sum-To-Product Formulas 

 

βαsinβαsin
2

1
cosβsinα  

  

2

βα
cos

2

βα
2sinsinβsinα  

βαsinβαsin
2

1
sinβcosα   

2

βα
sin

2

βα
2cossinβsinα  

βαcosβαcos
2

1
cosβcosα   

2

βα
cos

2

βα
2coscosβcosα  

βαcosβαcos
2

1
sinβsinα   

2

βα
sin

2

βα
2sincosβcosα  
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APPENDIX 2–Table of Differentiation 
 

 
Trigonometric Functions 

 

  
Inverse Trigonometric Functions 

xfcosx'fxfsin
dx

d
 

 
1U,

dx

dU

U1

1
Usin

dx

d

2

1
 

xfsinx'fxfcos
dx

d
 

 
1U,

dx

dU

U1

1
Ucos

dx

d

2

1
 

xfsecx'fxftan
dx

d 2

 

 

dx

dU

U1

1
Utan

dx

d
2

1  

xfcotxfcscx'fxfcsc
dx

d

 

 
1U,

dx

dU

1UU

1
Ucsc

dx

d

2

1
 

xftanxfsecx'fxfsec
dx

d

 

 
1U,

dx

dU

1UU

1
Usec

dx

d

2

1
 

xfcscx'fxfcot
dx

d 2

 

 

dx

dU

U1

1
Ucot

dx

d
2

1  

 

 

 
Hyperbolic Functions 

 

  
Inverse Hyperbolic Functions 

dx

dU
UcoshUsinh

dx

d
 

 

dx

dU

U1

1
Usinh

dx

d

2

1
 

dx

dU
UsinhUcosh

dx

d
 

 
1U,

dx

dU

1U

1
Ucosh

dx

d

2

1
 

dx

dU
UsechUtanh

dx

d 2

 

 
1U,

dx

dU

U1

1
Utanh

dx

d
2

1  

dx

dU
UcothUcschUcsch

dx

d

 

 
0U,

dx

dU

U1U

1
Ucsch

dx

d

2

1
 

dx

dU
UtanhUsechUsech

dx

d

 

 
1U0,

dx

dU

U1U

1
Usech

dx

d

2

1
 

dx

dU
UcschUcoth

dx

d 2

 

 
1U,

dx

dU

U1

1
Ucoth

dx

d
2

1  

 
 

 
Exponential Function 

 

  
Natural Logarithmic Function 

xfxf ex'fe
dx

d
 

 
x'f

xf

1
xfln

dx

d
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APPENDIX 3–Table of Integration 
 

Trigonometric Functions 

Where  baxxf  

  
Inverse Trigonometric Functions 

C
x'f

xfsin
dxxfcos  

 
ax,C

a

x
sindx

xa

1 1

22
 

C
x'f

xfcos
dxxfsin  

 
ax,C

a

x
cosdx

xa

1 1

22
 

C
x'f

xftan
dxxfsec2

 

 
C

a

x
tan

a

1
dx

xa

1 1

22
 

C
x'f

xfcot
dxxfcsc2

 

 
ax,C

a

x
csc

a

1
dx

axx

1 1

22
 

C
x'f

xfsec
dxxftanxfsec

 

 
ax,C

a

x
sec

a

1
dx

axx

1 1

22
 

C
x'f

xfcsc
dxxfcotxfcsc

 

 
C

a

x
cot

a

1
dx

xa

1 1

22
 

 

 

Hyperbolic Functions 

Where  baxxf  

  
Inverse Hyperbolic Functions 

C
x'f

xfsinh
dxxfcosh  

 
0a,C

a

x
sinhdx

xa

1 1

22
 

C
x'f

xfcosh
dxxfsinh  

 
ax,C

a

x
coshdx

ax

1 1

22
 

C
x'f

xftanh
dxxfsech2

 

 
ax,C

a

x
tanh

a

1
dx

xa

1 1

22
 

C
x'f

xfcoth
dxxfcsch2

 

 
ax,C

a

x
coth

a

1
dx

xa

1 1

22
 

C
x'f

xfsech
dxxftanhxfsech

 

 
ax0,C

a

x
csch

a

1
dx

xax

1 1

22
 

C
x'f

xfcsch
dxxfcothxfcsch

 

 
ax0,C

a

x
sech

a

1
dx

xax

1 1

22
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Exponential Function 

Where  baxxf  

 
Form 

xf

1
, where  baxxf  

C
x'f

e
dxe

xf
xf  

 
C

x'f

xfln
dx

xf

1
 

 
 
 

Vector Calculus Formulaes 

Plane Polar Coordinates  

 

Cylindrical Polar Coordinates  

 

 
Spherical Polar Coordinates 

 

 
 
 
 
 
 
 
 

a) Scalar Field  

 

 
b) Vector Field 

 

 
c) Volume Integral 

 
d) Surface Integral 

i). Scalar Field 

 
ii). Vector Field 
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Gauss’s Theorem 

 

 

Stoke’s Theorem 

 

 
 
 
 

Green’s Theorem 

 

 

 

 


