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A sheet of metal with 12 meters by 10 meters is to be used to make an open box.
Squares of equal sides x are cut out of each corner then the sides are folded to make
the box, see Figure Q1.
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Figure Q1: Making a box
@) Formulate the volume V of the box.
(iiy  Obtain the critical points when dV/dx = 0.
(iliy  Determine the value of x that makes the volume maximum.
(10 marks)
Applying cos u = x, show that
d ( -1 ) —1
= lcos™ x)= , for |x| <1.
dx /1 —x2
Then, find the derivative of y=cos™ 5x.
(10 marks)

Find the surface area generated by a line y =4x+ 2 from y=0to y =15 is rotated

360° about y- axis.
(5 marks)

Find the arc length of a parametric curve x =2 cos?tand y=2sin’¢ over the

interval £=0 to tzf-.

(5 marks)
Given y*-4x* =9
@) Find the curvature « of the given curve at x=2.
(i)  Find the radius of curvature p of the given curve at x=1.
(10 marks)
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Evaluate the following limits (if exist)

) ) ’ X +Tx
i lim .
® >0\ 4x° +5

(i) lim(x—\/x2+7).

X

(6 marks)

(x—1sin(x—1) _using lim sin
1-cos(x—1) =0 x

X1

Evaluate lim
x—1

(6 marks)

Determine all values of the constant 4 and B so that the following function is
continuous for all values of x.

Ax—B,  ifx<-l,
f(x)={2x" +34x+B, if —1<x<1,

4, if x>1.

(8 marks)

Evaluate

eX
@) —dx.
‘[\/ e +16

(ii) j;s cos” x dx.

(6 marks)
2
Givenxzf—3 and y=t +3 , find iy—when x=1.
t t dx

(6 marks)

A rocket rising vertically is tracked by a radar station that is on the ground 5 meters
from the launch pad. How fast is the rocket rising when it is 4 meters high and its
distance from the radar station is increasing at a rate of 2000 meters / hour?

(8 marks)
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Consider the power series

i(x—ﬁ)"

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

Show that the Maclaurin series for f(x) =e™"is

1
2
Then, evaluate |e* dx.
0

(12 marks)

(8 marks)
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Formulae

xn+l 1 .
x"dx = +C, n=#-1 dx=sin" x+C, |x|<1
.[ n+1 J. /1__x2
1 . -1
—dx =Injx[+C dx=cos™ x+C, |x|<1

jcosx dx =sinx+C 1
I dx=tan" x+C

Isinx dx =—cosx+C 1+ x’
1 .
'[seczxdxztanx+C '[1+x2 dx=cot” x+C

Icsczxdx=—cotx+C de=sec” x+C, |x|>1

j‘___l__
2

Isecxtanxdx=secx+C | x| Vxl -1

Icscxcotx dx=—-cscx+C ,[m

dx=csc” x+C, |x|>1

eldv=e"+C I = dx=sinh™” x+C
.[coshxdx=sinhx+C “x1+1
- -l
jsinhxdx:coshx+C j R dx=cosh™ x+C, [x|>1
2 _ _
Jsech x dx=tanhx+C j 1 Jx — sech ™! x| +C. 0<x<1
jcschz,r dx =—cothx+C | x| V1-x
_1 ~

'[sechxtanhx dx = —sechx+C _[m dx =csch™ x| +C, x#0
Icschxcothx dx =—cschx+C . tanh™ x+C, Ix|<1

.[ 7 dx =

1-x

coth x+C, |x|>1

TAYLOR AND MACLAURIN SERIES

f"( ) f"'( )

()= f@)+ f@)x-a)+=——(x~a)’ +

f()z ") o,
3!

—(x- a)+

f(x)=fO)+ f(O)x +

TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic

/x2+k2 x=ktan @ x=ksinh 8

/xz_kz x=ksecl x=kcosh#8

k? —x? x=ksin8 x=ktanh 8
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Formulae
TRIGONOMETRIC SUBSTITUTION

r=tanix 1 =tanx

sin x = - cosx = > sin 2x = 5 Ccos2x =

Trigonometric Functions Hyperbolic Functions
X —-X
2 .2 . e —e€
cos” x+sin” x =1 sinhx =
sin2x = 2sinxcos x  x
) o e & +e

cos2x =cos” x—sin” x coshx =

=2cos” x—1 cosh? x —sinh? x =1

=1-2sin’ x sinh2x = 2sinhxcoshx

2 2 .
l+tan’ x =sec’ x cosh2x =cosh? x +sinh’ x
l+cot’x=csc’ x =2cosh’ x—1

12
tan2x=1—2tanf =1+2sinh’ x
~tan x 1-tanh® x =sech’x
tanx ttany 5 5
tan(x * y) = — coth” x -1=csch’x
l+tanxtany
sin(x + y) =sinxcos y £ sin ycosx tanh2x :ﬂmh_;c_
_ . . 1+ tanh® x
cos(x t y) =cosxcosy+sinxsiny
] ) ) 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
2cosaxcosbx = cos(a —b)x +cos(a +b)x cosh(x + y) =coshxcoshy * sinhxsinhy

CURVATURE, ARC LENGTH AND SURFACE AREA OF REVOLUTION

2 | Xy — yi | 2 2
‘i; K=[x2 132 L=I 1+L%jdx
A
v\ 2 2 2 3
-[2) A TSR P
{ } [, dr dt L Iy] e

2 d 2 J2 ?
S=2r L] f(x)\[l +(E[f(x)]) dx S=2r .[v g(y)\ﬁ (g;[g(y)]j dy

SRS




