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Q1

Q2

Q3

(a)

(b)

(c)

(a)

(b)

(a)

4+i

Find the real and imaginary parts of the imaginary number z + for z = T i

—i

(6 marks)
Given the transformation equation, w = (4 —5i)z + 3 — 5i . Calculate
(1) the magnification involved.
(1)  the rotation involved.
(1)  the translation involved.

(6 marks)

Find the image in the w plane of the straight line y=4-3x in the z plane
z = x+iy under mapping w =2z +1.

(8 marks)
Given a helix, r(r)=3(cost)i+ 3(sint)j+tk, 0<t<4r.
(1) Sketch the helix.
(i) Find the arc length for r(z).
(11 marks)

A particle moves in space so that at time ¢, its position can be written as vector
r())=G-20i+ (> +40)j+( +3t k.

) Find the velocity and acceleration of the particle when 7 = 2.
(i)  Determine the unit tangent vector of r(¢) at point (=1,—4, 20).

(9 marks)
Show that the Maclaurin series for f(x) =sin x is
3 xS
-Gty
Then,
) evaluate I 'sin x*dx.
0

(1)  find the first six terms of a series for cos x and also 2 cos xsin x.

(12 marks)
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Q4

Qs

(b)

(a)

(b)

(©)

(a)

(®)

(c)

Determine whether the series

@ (_1ym
Zl( )

Un

1s absolutely convergent, conditionally convergent or divergent.

Integrate the following expression with respect to x .

x+4

R

(i)  sec’xtan’ x.

Evaluate J- dx by using 7 =tan% substitution.
1+cosx
3 . . . e e
Solve I - dx by using trigonometric substitution.
x° -9

. oody . o
Find == if y=x"?sin?(x%).
o 17 sin”(x”)

Determine the slope of the curve,
e t3 andl = 4t +3
1+1¢

when #=-1.

Let
f(x)=x"-3x+1.

(8 marks)

(6 marks)

(4 marks)

(5 marks)

(5 marks)

(5 marks)

(6 marks)

Find all critical numbers. Then use the Second Derivative Test to determine the

properties of all the local extreme points.

(9 marks)
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Qo

(a) Evaluate the limits below.

11
i lim x_l.
( ) D 7
(ii) lim x3++/x5—7x .
Gy L 20
x—0" X

(13 marks)

(b) Determine whether or not the following function is continuous or not at x = —2.

x+2

5 % , X<-2,

XT+2x +x+2
S(x)=
l - —Z—, x=>-2.
x Sx
(7 marks)
- END OF QUESTIONS -
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MATHEMATICS 1

Indefinite Integrals

n+l

Ix"dx:x +C, n#-1

n+1

j% dx =In|x| +C

!cosx dx=smx+C

Jsinx dx =—cosx+C

fseczx dx=tanx+C

J‘csc2 xdx=-cotx+C
Isecxtanx dx=secx+C
jcscxcotx dx=—-cscx+C
[erde=er 1

jcoshx dx=sinhx+C
fsinhx dx=coshx+C
Jsechzx dx=tanhx +C
Icschzx dx=—cothx+C
Isechxtanhx dx =—-sechx+C
Icschxcothx dx =—cschx+C

Formulae

Integration of Inverse Functions

| ! dx=sinx+C, |x|<1

VI—x?

I ! dc=cos x+C, |x|<1
1-x?

j ! —dx=tan" x+C
I+x°

J —12 dx=cot’' x+C
1+x

1
———dx=sec’ x+C, |x|>1
j])clx/xz—l

-1
—————dr=cs¢c’ x+C, |x|>1
!lxlx/xQ-l

I ! dx=sinh™ x+C

wx* +1

f ! dx=cosh™ x+C, |x|>1

x” =1

-1
————dx=sech™ |x|+C, 0<x<1
lelle—x2

dx=csch™ |x|+C, x#0

I_“l_
[ x|v/1+x?

1 tanh ' x+C, |x|<1
I dx =

coth? x+C, |x|>1

TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic
W x=ktand x=ksinh & 1
\/xz—_kT x=ksect x=kcosh @ I[
k2 — x? x=ksin@ x =k tanh 6 |
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TRIGONOMETRIC SUBSTITUTION

Trigonometric Functions

et —e

sinhx =

P

e +e

—-X

cos’x+sin‘x=1 coshx =

sin 2x = 2sin X COS X )
cosh® x —sinh? x =1

2 . 2
cos2x=cos  x—sin~ x . .
sinh 2x =2sinh xcoshx

e 2 Sy
~2005.x7 1 cosh2x = cosh® x +sinh? x
221—251121 % =2cosh? x—1
1+ tan x:seczx =1+2sinh’ x
1+cot’ x =
cot“x=csc” x 1—tanh?® x =sech’x
2tan x 2 2
tan 2x = e coth” x—1=csch™x
l—tan” x
(s 0L tany tanh 2 = 2L
B 1Ftanxtan y 1+ tanhx tanh
) . . xt y
sin(x+ y) =sin xcos y +sin ycosx tanh(x+y)=————~
(xty y y i 1+tanhxtanhy

cos(x + y) = cosx cos y F sin xsin y sinh(x + ) = sinh x cosh y + sinh y coshx

2sin axcosbx =sin(a + b)x + sin(a — b)x . _
cosh(x * y) =coshxcosh y + sinh xsinh y

2sin axsin bx = cos(a —b)x — cos(a + b)x
2cosaxcosbx = cos(a —b)x + cos(a +b)x

< ety
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MATHEMATICS 1 j
Formulae
CURVATURE, ARC LENGTH AND SURFACE AREA OF REVOLUTION
2 s x5 2
7y P L i1 L= 1+(fi1)dx
dx [)'C2 = '2] *1 dx
A= 2 32
'y 5 2
R A O RE PR v
L= I+j—|d
2
[ d 3 S“Zﬂ_‘-yz o1+ Ligo| @
s=2z[  f(x) 1+(E[f(x)]) dx W EN T @B @
1

CURVATURE., ARC LENGTH AND TANGENT VECTORS

s . _r)
" |aridi| s0)= [, I @) Oy 7020
F’MWMMx
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