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INSTRUCTIONS TO CANDIDATES

1. Please read the instructions given in the guestion paper CAREFULLY.

2. This question paper is printed on both sides of the paper.

3. This question paper consists of TWO (2) sections.

4. Answer ALL questions in Section A. Choose THREE (3) questions from Section B.
5. Please write your answers on the answer booklet provided.

6. Please answer all questions in English only.

7. Related formulae attached as reference.

THERE ARE 3 PAGES OF QUESTIONS EXCLUDING THIS PAGE.
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SECTION A (Total: 40 marks)

INSTRUCTION: Answer ALL questions,

Please use the answer booklet provided.

Question 1

(a) Determine the first five terms of the sequence
_(=1)"n+1)

tn 7+ 1
(5 marks)
(b) ldentify a formula (the Rule) for the general term a,, of the given éequence
f-32 o8 )
5 8" 11’ 14'17"'"’
(5 marks)
Question 2
These questions are related to differentiation.
(a) Find the first and second derivatives of the function
i f(x) =10+ 3x —x3 + 2x*
(2 marks)
i.  f(x)=e%*
(2 marks)
(h) Calculate derivative of given function
f(x) = (x® — 13) sin(1 - 5x)
(6 marks)
Question 3
Givenvectorsa=(1,-2, 3), b=(-4, 5 6)andc=(-7 8, 9).
(a) Identify scalar product of vectors a and b.
(2 marks)
(b) Find magnitude of the vectord = —4a + 2b
(3 marks)
{c) Find the angle between the vectors g and c.
(5 marks)
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Question 4

Given complex numbers z; =2 +2j,z;,=1—jandz; = -2+

(a) Identifyz +z, andzy — 2z,

(2 marks)
(b) Find trigonometric forms of z,.
(3 marks)
(c) Calculate zi° by applying De Moivre's formula.
(5 marks)

SECTION B {Total: 60 marks)

INSTRUCTION: Answer THREE (3) questions.
Please use the answer booklet provided.

Question 1

Presented questions are related to Series.

[2e]

(5)"
p=q (AL

(a) Test whether the series Z is convergent or divergent (Apply Ratio Test)

(10 marks)

(b) Investigate given series for convergence Z (—1)2”“1( 4’: ) (Use Alternating
k=1 ne+3

Series Test).

(10 marks)

Question 2

(a) Use logarithmic differentiation to find the derivative of the given function.
y = (2%~ 5)(2 +x%) (1 ~ 4x)?
' (10 marks}

(b) Find % by implicit differentiation then determine the equation of the tangent line and

normal to the graph of the function defined by the given equation at the indicated point.
x*+xy=y*~1 at P(1,-1) _
(10 marks}
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Question 3

These questions are related to integration

(a) Evaluate given integral by using partial fractions

f x+4 d
x2—10x + 16 x

(10 marks)
(b) Calculate the given integral by using integration by parts
szsin(x +5) dx
(10 marks)
Question 4
First order differential equations
(a) Solve given first order differential equation by separating the variables
dy
3 _n222 _
3x° + (v —2) Ix 0
(8 marks)
(b) Solve the following homogeneous equation by substituting y = vx
dy
(4y + 3x)a— 3x—y
(12 marks)

END OF EXAMINATION PAPER
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JGB 10203 ENGINEERING MATHEMATICS 1
FORMULAE FOR FINAL EXAM

SEQUENCES AND SERIES _
1. If lim,.,e a, exists we say the sequence ay, is converges (or convergent), otherwise
we say the sequence diverges (or dilvergent). ' | |
2. A sequence {a,} is called increasing if a,, < @, foralln>1 , thatis a; <

Ay < az.. < Ay < Qpyq.... [Lis called decreasing if a, > dpyq.

3. The Ratio Test-(forseries).

An+1

a. If lim,_

= L < 1 then the series Yo, a, is absolutely convergent (and

n

therefore convergent).

An+1

b. If limyse

= [, > 1 then the series Y q-, ay, is divergent.

a.
. If lim,, e =222

= L = 1 then the Ration test is inconclusive.

4. The Alternating series Test

If the Alternating series Y, (—1)""*b,, = by — b2 + by — by + bg — ++, where
by > 0 satisfies i) bpy1 < by, ii) limy,e by = O then the series is convergent.

5. Taylor and Maclaurin Series

F@) =S B o = f@) + 2 - ) +ER -0+

F) = 35 L2 = )+ 290 + L2y + Ly

COMPLEX NUMBERS
1. Complex number z = a + bj, where j2 = —1,a and b are real numbers.

2. Trigonometric form of complex number z = r(cosd + j sin @), where
r=+va?+b? 60 = tan“l(%).
3. Exponential form of complex number z = re’ 8,

4, Power of complex number (Moivre’s formula) z" = r"(cos(n8) + j sin(nd)).

5. Roots of a complex number wy, = zi = r% (co ( + ﬁ‘?_") +jsin (e + 160 k))

n

wherek=1, 2, 3,..,n—1.
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VECTORS
1. Scalar product (dot product) of two vectors: a - b = |a{|b|cos8,
2. d=a4i+ayj+azkand b= byi + byj + bsk then a-b = aibh, + azb; + ashs.
3. Vector product (cross product) of two vectors d and b: & = ayi + azj + azk and

b = byi + byj + bsk: ax b = |af|b|sing, or
i j k
a, d, Qg
by b, by

axb= = (a2b3 - agbz)i + (a1b3 - agbi)j + (albz - aZbl)k .

_FIRST ORDER DIFFERNTIAL EQUASTIONS

1. By direct mtegratmn = =f(x)givesy=[f (x)dx

2. By separating variables: F(y) 2 — = f(x) gives [Fdy = [ f(x)dx.

. g . d
3. Homogeneous equations: substituting y == vx gives % =v+ xa—:-.

DIFFERENTIATION

a) General formulas:
d
1. —(C)=0, C—constant
dx( )

2 %(Cf(x))w—;—_‘;f(x) :

3 g;(f(xhg(x))=%f(x)+%g(x));

4 L (0-g) =2 f) - 86

;S. i (x" ): nx™! Power Rule
dx- .

6. —g-x— ( fx)yg(x)=f (x)gdx- g(x)+ g(x)-g-’x— f(x)  Product rule

d[ f(x)] g(x) f (x)- f(x)—g(x)
7. .

Quotient rule
dx \ g(x) g’ (x)

8 & e =< (@) (g) Chain Rule
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b) Differentiation table
Function Derivative of function | Function Derivative of function
x QBJ x dy .
=g =g =8eC X —-=secxtanx
d dx Y e
7}
y=a* l:g‘lna y=ccx £19}-=—cscxc0tx
dx dx
d 1 dy 1
=In = =sin”’ -\ =
y=Inx & x y=sin"x RN
dy 1 dy 1
= 1 — = -1 =
=108, % dx xlna ”y s X R e .
. dy -1 dy 1
=sinx ——~=C0SX =1 =
’ dx y=tn X de 1+x
- & _ . ¥ dy 1
y=c0sx ——=-ginx =cot L=
dx y=cot X dc 1+
& _ 2 dy 1
=tanx —=8eC" x | Z =
y o y=8eC X & i1
dy 2 dy 1
y=cotx =S¢’ X =ese X —=- ;
dx Y & xx*-1

¢) Differentiation of parametric functions,
If function given in parametric form y = y(t), x = x(t) then

dy _ dy dt
dx  dt dx

d) Logarithmic differentiation

d?y d dy) d (dy) dt
—— =—|—=]=—[—=}— second order
first order and e et rw) Raberd e b

Yy = uvw
In(y) = In(uvw)
In(y) = In(w) + In(v) + In(w)

%ln(y) = -;—; (In() + In(¥) + In(w))

ldy ldu 1dv 1dw
yvdx udx udx udx
dy ldu 1dv 1dw
dx (EE udx EE)
e) Implicit Differentiation

f(x,y) = 0 differentiate given implicit function (both sides of equation) with respect

to x considering y as a function.
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a) Integration of the forms [ f(x)f'(x) dx and [=—= I gy

[rwreax=] du“:ff Ejg "

ol Mt AN b

fx)
b) Integration table

fx)
2 2
|= fud =2 +c—%~)+c
=lnu+C=Inflx)+C

_fudv —uv— _[ vdu (integration by part)

Idx = x+C, (where C is constant)

Ikdx#ki+C,(kis any real number)

B —+C, n-l
n
j%zmmm ferdc=e+C
J'a‘dx= Isinxdx:—cosx+c

Icosxdx=sinx+C '

Isecz xdx=tanx+C

| Ics’czxdx=-cotx+C

secxtan xdx =secx+C

Icscxcotxdx=—cscx+C

tan xdx = In|secx | +C

jcotxdx:ln|sinx|+c

J
J
J-secxdx In|secx+tanx|+C
=

1 . U
Icscxdx=1n|cscx—cotx|+C dx=5m1;+C, a>0
- 1 1 u 1 1 _u
dx=—tan” —+C et =—8e¢ —+C
Ia2+x2 a a Ixm a a
[ dr-—1n R S ]
a —-x 2a |x-a X —-a 2a lx+a
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