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BWM 10103 / BSM 1913

A sheet of metal with 12 meters by 10 meters is to be used to make an open box'

Squr"r of equal sides r are cut oui of each comer then the sides are folded to make

the box, see Figure Ql.

Q1 (a)

t0

tl
x

10-2x

Q2

(b)

(a)

Figure Ql: Making a box

(i) Formulate the volume Zof the box'

itil Obtain the critical points when dWdx:0'
(iii Determine the value ofx that makes the volume maximum'

Applying cos lt : x, show that

{("os'')= +, ror lxl < t .

crx ,rh _ x'
Then, find the derivative of y = cos-t 5x '

Find the surface area generated by a line y = 4x+ 2 from

360' aboutY- axis.

1
y=0to l:2

(10 marks)

(10 marks)

is rotated

(5 marks)

(5 marks)

(10 marks)

(b)Findthearclengthofaparametriccurvex=Zcos,tandy=2sin2roverthe

interval t=o to ,=1.
2

(c) Given y'-4x' =9

(i) Find the curvature 
'( 

of the given curve at x:2 '

iiil Find the radius of curvature p of the given curve at x =l '



(a)
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Evaluate the following limits (if exist)

xt +7x
47+s'

(c) Determine all values of the constant A and B so that the following function is

continuous for all values of x'

(ii) 1'1i('-,t77)

(b) Evaluatelimq#, using HY = t'

| ^- 
u, rf x<-1,

f(x) = lZ*' +3Ax + 8, if -1 < x < 1,

[ +, ,f *>l-

(a) Evaluate

(i) l+dx-u 4e" +16

ro.5
( ii ) J"'cos-' -x dr '

Givenx =t-3 and y=":t ,find !*hen x=1'
t'tdx(b)

(6 marks)

(6 marks)

(8 marks)

(6 marks)

(6 marks)

(c) A rocket rising vertically is tracked by a radar.station.that is on the ground 5 meters

from the tuunln puO. Ho* fast is the"rocket rising when it is 4 meters high and its

distance to, irr"'*ou, station is increasing at a rate of 2000 meters / hour?

(8 marks)
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Q5 (a) Consider the Power series

$(x-6)"H n+l

Find the radius and interval of convergence of the given power series.

(b) Show that the Maclaurin series for /(x) = e-'is
2 -^3x-xl-x* --2t 3!

I
?-2

Then, evaluate l"' &.
0

(12 marks)

(8 marks)
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Formulae

n+1.Y

!x'dx=i1*r, n+-l

l] o"= lnlxl +c

J"ottdx:sinx+C

Jsinxdk=-cosx+C

Jrectr dx=ranx+C

Jcs"'" dx = -cotx+C

Jr.."tanx dx=S€cx*C

Jcscxcot 
x dx=-cscx+C

[e'dx = e' +C

Jcosh 
x dx=sinhx+C

Jsinhx dx = cosh x+C

Jsech'x dx=tanhx+C

Jcschtx 
dx:-cothx+C'

Jsechxtanhx 
ck = -sech x+C

Jcschxcoth 
x dx=-csch x+C

# 
ak: sin-r x+c,lxl< I

- _1
l--= dx = cos
" "ll-x'
,l
l--- dx = tan-'Jl+x'
" _l
I -- . dx = cot-'Jl+x'

-'x+C,lxl<l

x+c

x+c

dx =sec-t x+C,lxl> 1

dx=sech-'lxl+C, 0<x<l

. _l
F--- dx = csc-t x + C, lxl> I
"l xl Vx'-l

f+ dx = sinh-r x+c
"{x'+l

f+ ak = cosh-r x + C, lxl> I
'4x' -l

f--= dx = csch-r lxl+C. x * 0
"lxlr/1+x'

" r ftantr-' x +C, lxl< I
l---t dx = IJl-x" 

[coth-'x+C, lxl>l

+.f (x) = f (o) + -f'(a)(x - a) + ff A - a)' + f'!a) 6 - o1'

.f (x) = .f (0) + .f '(0)x * f"\0) *' * "fi(O) 
"' 

*...
2t 3!

Expression Trigonometry Hyperbolic

+k' x = ktan9 x = ksinh?

x'-k' x = ksec0 x=kcosh0

k2 -x' x=ksin0 x: ktanh9
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Formulae

zt I t*t'
slnx= -- . I cosx= 

-
l+t2 I -.-"'" l+t2

r I Ul- -l-t' I l+t'
2t | 2dttan.tr=- . I dx=

cos2x =

dx-

2t
sln /x = --------;l+t'
tan2x = '' ,1-t'

Trigonometric Functions

r-re -eSlnnX =-
2

, e^ +e ^

COSflX = 

-

2

cosh2x-sinh2x=l
sinh2x = 2sinhxcoshx

cosh2x=cosh2 x+sinh2 x

=2cosh2x-l

=l+2sinh2x
1-tanh2x=sech2x

coth2x-l=csch2x
2tanhx

tAnn4x =---------;--
I + tanh' x

tanhx t tanhy
tanhft * y) =

I + tanhxtanhy

sinh(x t y) =sinhxcoshy + sinh/coshx

cosh(x X y) =coshxcosh/ + sinhx sinh/

cos'x+sin2x=l
sin 2x = 2 sin.r cos .r

cos2x=cos2x-sin2x

=2cos2x-l
= | -2sin2 x

1+ tan2 .x = sec2 .r

l+cot2x=csc2.tr
2tan x

Ian Jx = ---Tl-tan'x
. tanx*tan!tan(x+y)=-" I T tanxtany

sin(x + 
-1,,) = sin xcos / * sin /cosx

cos(x + /) : cos.r cos / T sin x sin Y

Zsinaxcosbx = sin(c + b)x +sin(a - b)x

2sin ax sin bx = cos(a - b)x - cos(a + 6)x

2cosaxcosbx = cos(a - b)x +cos(a + b)x

ff(lio.

FW.
b' * i')''' J."l

Ya

I'lt
dt

dydx


