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PART A

Q1 (a) Integrate the given integrals over three dimension Cartesian coordinate

2 pz? cy+z
f f [ 3yz? dxdydz.
141 o

(b) Calculate the volume of the solid that lies inside conez = 1 — J x2 + y2 and
above the plane z = - 1 by using cylindrical coordinates.

(10 marks)

(10 marks)
Q2  Givenahelix, r(t)= 4(cost) i + 4(sin f) J+thk,0<t<4r.

(a) Sketch the helix.

(6 marks)
(b) I'ind the unit tangent vector at 7.

(5 marks)
(¢)  Determine the curvature for #(¢).

( marks)
(d)  Find the arc length for r(t).

(4 marks)
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PART B

Q3 (a) Find the Maclaurin polynomials p,, p,, Py, Py and p, for f(x)=cosx.
(7 marks)

(b)  Investigate and determine the radius of convergence of 3 3(x—2)".
n=0

(6 tnarks)

(©) Find a power series for f(x) - In x, centered at 1.

(7 marks)
Q4 (a) Find the limits
3
O ln@P -8
» )81 In X 2
(4 marks)
sin x
ii) lim =
) lim
(3 marks)
1/3 5/3
P (1+5x +2x )
X—»00 x
(4 marks)

(b)  Evaluate the value of constants 4 and B, so that the following function £(x) will
be continuous lor all x .

x‘—Ax-6 e
f(x)- x-2
x'+B, x<2.
(5 marks)
2
(c) Express @ in the form of a+ib.
e |
(4 marks)

TERBUKA

CONFIDENTIAL



CONFIDENTIAL

Q5 (@

(b)

(©)

Q6 (a)

(b)

(©
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If y=x+cos(xy), find %

(4 marks)
Construct 2 ftom the following x = ¢ “ cos 2t and v = ¢ ¥ sin 21 .
(6 marks)
Giiven
_ u
z=e", x—u+tv, ¥
Oz .
Differentiate 7 partially and identify ;_.4 and a&v using the chain rule.
u
(10 marks)
The radius of a circle is increasing at the rate of 5 cm per second. Find
(i) the rate of change of the circle area when its radius is 12 cm.
[Hint: Area, 4= zr*]
(4 marks)

(i)  the radius of the circle when its area is increasing at a rate of 507 cm’s™ .
(2 marks)

A particle P is moving along the x-axis, such that its displacement x at time 7 is
x(¢)=1t* — 4t , where t is measured in seconds and x(z) is measured in meters. Find
the acceleration of the particle.

(2 marks)
-3
Evaluate J. —zx——-—dx using partial fractions.
3x"+2x-5
(12 marks)

- END OF QUESTIONT—T ERB ‘:]— K A J

4
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Indefinite Integrals

n+l
[ards=-
n+l

jl dx=Tn|x| 1C
X

1C, ne—1

Icosxdx=sinx+C
Isinxa‘r=—cosx+C
Isec"xdx-tanx g
_[csuzxd'x:; cotx+C
J-sec.xtunx dx —gecx+C
Icscxcotxdx:—cscx+C
J'e"dx:e"+C
Icoshxdx:sinhx+C
Isinhx dx =coshx+C
Isechzx dx =tanhx+C
jcschzxdx:—cothx+(,‘
_[sechx lanh x dx = sechx+(

Icschxcothx dx= eschx+C

rmulae

Lntegration of Inyerse Funections

1
IT_«::;-C&’ sin x4 () |x]e1
\/1 x*

J

~1
e

1

dx—cos™ x 1 C, |x]<1

Il - dx—tan"'x 1 C
+x

-1 5 '
J'[ - de=got el

1
j'_____.. de=sec 'x+C, |x|>1
| x|Vx* -1
-1 -1
Iﬁ_dx:csc x+C, |x|>1
|x|Vx* -1
1
Isz +1

1
I—Luafx:sech Yx|+C, 0<x <1
lx|¥1—-x*

vx? -1
1

dc=sinh'x+C

dx=cosh "x+C, |x|>1

J._I/_l:z‘ dx —csch™ x| +C, x#0
| x| vV1+x*

1 'tanh_'x+C, [x|<1
Il—xz b=

coth? x+C, |x|>1
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MATHEMATICS 1

Formulae
TAYLOR AND MACI AURIN SERIES

=@ s e L G—ar O gy

0= 7@ 1 foyer S ';EO) ad :('-0) R

TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic
vx? 1 k¢ x=ktlan@ 2 =ksinh &
\/x'l . x=ksccl x=kcosh@
Vi —x* x~ksind x=klanh@
: 2t — . 2t f?
sin ¥ = —— COSX — ;s sin 2x = : cos2x — =
1+1¢ 141 142 1%
2t 2dt 2t
i % = ' e = A tan 2x = - i = d12
1—1 141 - 1+1¢
nEd B2d BE 1
Tf‘?kl; K,Js.”é-‘\’ !
6 e e A 1

T
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MATHEMATICS I

Formulae
IDENTITIES OF TRIGONONMETRY AND HYPEREOL IC

Trigonometric Functions Hyperbolic Functions
A _fj—l
cos® x 1 sin® x =1 sinhx =——
sin 2x — 2sin xcos x e
e’ te
cos2x — cos” x —sin’ x coshx=
=2cos"x—1 cosh’ x - sinh’ x =1
=1 2sin’x sinh2x = 2sinhxcoshx
1+tan® x = sec® x coshZx =cosh® x + sinh? x
1+cot’ x — cse? ~2¢08l’ x 1
lan2x = Ztan;c =11 2ginh® x
1—-tan” x
e 1—tanh® x =sech’x
Ttany
tan(x+ y)=——— 2 gt 2
(xty) 1Ftanxtany coth” x—1=csch’x
sin(x + y) = sin xcos y £ sin ycosx mhzxz_g_tanh;r
- T o . 1+tanh® x
cos(x + y) =cos ycos y Fsin xsin y
tanhx +tanhy

2sin ax cos bx = sin(a + b)x + sin(a — b)x tanh(x + y) =

) ) 1+ tanhxtanhy
2sinaxsinbx = cos(a- b)x cos(a | b)x

sinh(x + y) =sinhxcoshy +sinhycoshx

2 hx = B
cosaxcosbx = cos(a—b)x +cos(a + b)x cosh(r + y) = coshxcoshy + sinhxsinhy

CURVATURE, ARC LENGTH AND TANGENT VECTORS

_larsal
" JarLd

s@)= [ |r()ar =L r'(e) =
0= [ IO IOy 10#0

Cylindrical coordinates:
x=rcos@, y-rsin@, z-z, x‘1y'-r, 0<0<2
v=[[lav=[||drdrdo
G G
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