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THIS FINAL EXAMINATION IS
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CONDUCTED VIA CLOSED BOOK
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CONFIDENTIAL BEC 15003
Q1 (a)

For a function of y = %x“ —3x’:

i) Find all the critical points.

(5 marks)

ii) Determine the intervals where the function is increasing, decreasing, concave
up and concave down. Determine the inflection point. if any.

(9 marks)

(b) A police helicopter is flying at 200 kilometers per hour at a constant altitude of 1
km above a straight road as shown in Figure Q1. The pilot uses radar to
determine that an oncoming car is at a distance of exactly 2 kilometers from the
helicopter. and that this distance is decreasing at 300 kilometers per hour.
Calculate the speed of the car.

(6 marks)
Q2 (a) Find the differentiation for the followings:
i) y =sin®(10x* — 5)*
(3 marks)
ii) ¥ = (secx)(— cscx + cotx)
(4 marks)

(b) ) . o
Determine the -i—l of x*+8y° —cos?(¥/y) =0 by using implicit

differentiation.

(7 marks)
(c) ; . . dy
Given that x =7 —sintcos/ and y = 4cos/. Determine E
X
(6 marks)
Q3 (a) Find the integration for the followings:
i) [7(2x5 — 3x* + 10x? — 7x + 5)dx
(4 marks)
i) [ (7 + sin x)dx
(5 marks)
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Q4

(b)

(a)

(b)

(c)

(a)

(c)

Evaluate the following integrals using a suitable integration method.

x3

i) f (1_03;-1‘4_)6 dx

(6 marks)
ii) [x®In2x dx

(3 marks)

Calculate the arc length of curve x = rcost and y = rsint within 0 <t <
2.

(3 marks)
Determine the area of the region enclosed by y =5and yv=x"—4.
(5 marks)

Evaluate the area of surface that is generated from the curve y =x" from (1.1)
to (2.4) that is revolved about v-axis.

(10 marks)
Determine d—l as a function of 7if x=r—1" and y=71-¢.
ol

(8 marks)

Evaluate [ XD dx.
Y x+5
(6 marks)
; e - 4

By using the substitution technique. [ T dx.

(6 marks)

- END OF QUESTIONS —
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Formula
Differentiation Rules Indefinite Integrals f
i[k]:(lstr:mt ’ Jkd-":bf*c ;
dx ‘ |
d [n] | X" |
- j=nx x"de= +C, n=#-l J
dx { I n+l |
d 1 dx | ! |
— |In|x{|=— - —=hx{+C .
dx[ H] ® I |‘\ ol ;
~d—[cosx]= —sinx ! Isin xdx =-cosx+C |
- |
i[sin x]: cosx -‘-COSIdIZSin x+C
dx ‘
' i[tan x] —sec? x fsec: xdx=tanx +(C
; X
1 i[C()l x] = —cosec :_1‘- J-COSCC : xdy=—cotx+C
P dx
l . [sec x]= sec xtan x .[ SRES R Ed = SoeSEEC
dx
a [cosec _,;] = —cosec xcot x [ cosec xcot xdy = —cosec x ~ .
dx |
E—e‘ [c‘-"d.\':c"—f J
[ dx &
i[cosh .r] =sinh [s'mh xdx =coshx~C
dx :
i[sinh x]=cosh x | Icosh xdx =sinhx+C '
dx | |
2 [tanh x]=sech’x } Isech ‘xdx=tanhx+C |
dx ‘ r
. B = [
—d—[coth x] = -cosech’x JCOSECh X dv=—cothx+C |
dx
i_[sech x] = -sech x tanh x _{ sech xtanh x dx = —sechx + C
%[Cosech _\.] = -cosech xcoth x [ cosech xcoth x dx = —cosech x = ( 1‘
e
' !
|
5
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Formula
} Trigonometric Hyperbolic |
f cos’ x+sin” x =1 : e —e I
sinhx=—— |
| 2 ;
1+tan” x =sec” x : e’ +e
coshx=———

-

cotx+1=csc’ x

cosh? x—sinh* x =1

sin2x=2sinxcosx

1—tanh® x =sech’x

' cos2x =cos® x—sin” x

coth’ x—1=csch’x

cos2x=2cos” x—1

sinh 2x = 2sinh xcosh x

cos2x=1-2sin"x

cosh 2x = cosh” x +sinh® x

5 2tanx cosh2x =2cosh” x—1 |
[ Bnix=———— w
j 1-tan” x
" sin(x £ y) =sin xcos y £ cosxsin y cosh2x=1+2sinh’ x L
cos(x + v)=cosxcos y Fsin xsin y “ 2tanh x '
7 ? tanh2x=——— !
1+tanh” x

tanx*tany

tan(xt y)=
| Ftanxtan y

sinh(x = ¥) =sinh xcosh y £ cosh xsinh )

2sin xcos v =sin(x + v) +sin(x — )

cosh(x =+ y) = cosh xcosh y =sinh xsinh y

2sin xsin y = —cos(x+ y)+cos(x—y)

tanh x *+ tanh )

tanh(x £ y) =
1+ tanh x tanh »

205 xCos ¥ = cos(x + y)+cos(x— V)

Inverse Hyperbolic .

Logarithm sinh™ x= In(.\'-r\f)': +1 ] any x
a =& cosh"'x:ln(_r-%\f_\‘:—]). xzl
log, x 4 1 1+ x
log, x= tanh™ x=—=In : -l<x<l
log, a 2 =%
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Formula

Integration of Inverse Functions '

I—h—-—dx =1 R [£]+ C
N =% a.

X

f dx 1 _,( )+C

5 5 =—1tan
a +x a

x>=a

S S

dx

=

< 2 2
xNa —x

dx

xa® +x°

I il )
=——cosech™ = [+C.
a \a)
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Formula
Differentiation of Inverse Functions
¥ i dy
| dx
in”' i I du
sin” & o P
! ! N1=u? &
[ -1
| Sl ﬁ—ﬂ-l-—fg—u | <1
; ' Ji—u? dx
r tan~' u ' 1 du
i l+2” dx
i cot™ u 1 du
! l+u” dx
o l du -
[ S€C U N ... i”[>]
‘ |u|Nu* —1 dx '
= I du
cosec” u B ae iu|>l
|u|\}u: =1 4 ‘
sinh™ u | du
Ju? +1 dx
= 5
Nu®—] dx
tanh™ u 1 : ﬁ ) <1 |
‘_ l—u dx
L coth™ u 1 du > 1
1—-u® dx’
sech™'u 1 du
e O<u<l
uN1—u’ dx
cosech™'u ] du
— u=z0
[ Iur[\,l’l+u2 dx
8
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Area between two curves
Case 1- Integrating with respect tox: A = fab[f(x) — g(x)]dx
Case 2- Integrating with respect to y: 4 = fcd[f(y) —g()]dy

Area of surface of revolution

Case 1- Revolving the portion of the curve about x-axis: S = 27 f: by ’1 + (%) dx

2
Case 2- Revolving the portion of the curve about y-axis: § = 2 fcd x |1+ (g) dy

; : ' b axr\? | [dy\?
| Parametric curve- Revolving the curve about x-axis: S = 27 fa v (d—':) +f (E}?) dt

. ; 2 d dx\%  ray\?
Parametric curve- Revolving the curve about y-axis: § = 27 f.: x d—:) + (-ﬁ) dt

Arc length
x-axis: L = f:\{l + (%)L dx

v-axis: L = de 11+ (dx)z dy

\ dy/
r [rax\2 ~ran?
. b dx dy
| Parametric curve: L = 8 " (a—r) # (E) dt '
|
[ Curvature
| ]
Curvature. K = -_d'x_g_/"
dy\21 /2
[“(a) ]

i i
Radius of curvature. p = —
K

Curvature of parametric curve

%5-y3]

Curvature. K = 37
(£2+y2)7/2

1

Radius of curvature. p=-
K
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