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Use L’ Hopital’s rule to find the limits below.

2
x“+6x+9

i lim ———, 2 maks

T maks)

(i)  limvx*+x—x (5 marks)

x—>co

(1) Given y = x? y+cosy, find gz (3 marks)
x
s59 q dy 2 . 3
(i)  Find o of x =1In¢"sin3¢ and y =5¢ cos(3t). (4 marks)
v

Sand is poured onto a growing conical pile of sand, at the constant rate of

6m’s™. Suppose the side of the cone makes a 60 degree angle to  cone’s

base. Given V = -:1;—72'7‘2}1 .

(1) How fast is the height of the sand pile increasing when the volume
of the cone is 180m>? (7 marks)

(ii) If the volume of the cone does not change, find the rate of change
of its height, 4 with respect to its radius, 7. (4 marks)

Evaluate the following integrals.
1
() [ x3(x2 +1) 2 dx. (5 marks)

(i1) I sec’ xtanx dx . (5 marks)

1
Evaluate the integral I—— dx by using the appropriate
V2 —8x—4x”

trigonometric substitution. (9 marks)

Find the area lying between the curves y = x* —2x and y=4- x*.
(6 marks)
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(a) Determine wether the series 26(—1)"+l % is absolutely convergent,
conditionally convergent or divergent. (4 marks)
: .2 (x=3) : .
(b) Given a power series EI 5~—, determine the interval of convergence
n=l p
and the radius of convergence. (15 marks)
(c) Obtain the Taylor series for L in terms of (x —1) up to the fourth power.
X
Then, find the n—th terms of the series. (6 marks)
(a) The position vector of a particle is
r(t)=2ti+t’j for —2<¢<2.
(1) Sketch the graph of r(¢) by indicating the direction of the vector.
(5 marks)
(i)  Find the velocity, speed and acceleration of the particle at 7= 2.
(7 marks)
(b) Given the vector-valued function

r(t)=sinti+cost j+ 2t k.

Find its unit tangent vector T(r), principal unit normal vector N(7) and
curvature and radius of curvature. (13 marks)

- END OF QUESTION -
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Indefinite Integrals Integration of Inverse Functions

n+l 1

Ix”dx: il +C, n=#-1 J. dx=sin" x+C, |x|<1
n+1 1—x2

1 _

J; dx =In|x|+C j 1 dx=cos™ x+C, |x|<1

1-x?
Jcosx dx=sinx+C

I L ~dx=tan” x+C
Isinx dx=—-cosx+C +x

I —1 dx=cot” x+C

jseczxdx=tanx+C 1+ 2

'[csczxdx=—cotx+c J——l—— dx=sec” x+C, |x|>1

| x| Vx> =1

-1
————dx=csc” x+C, |x|>1
J‘|x|\/x2 -1
Iexdxze" +C J‘ 1
Icoshxdxzsinhx+C Vx? +1

Isecxtanx dx=secx+C

fcscxcotx dx=-cscx+C

dx=sinh' x+C

I ! dx=cosh™ x+C, |x|>1

Vx?t -1

_[sinhx dx =coshx+C

2 = —
JSGCh dhadmi i I————l - dx =sech™ |x|+C, 0<x <1
Icschzx dx=—cothx+C | x| V1=-x"
-1 )

Isechxtanhx dx =—-sechx+C _[m dx=csch™ x| +C, x#0
jcschxcothx dx =—-cschx+C ' tanh™ x + C Ix|<1

f 5 dx =

1-x

coth? x+C, |x|>1

TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic

,x2+k2 x=ktan@ x=ksinh @

x> —k? x=ksecl x=kcosh®

/kz_xz x=ksin @ x =ktanh 6
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TRIGONOMETRIC SUBSTITUTION

) 1-12
. 2t 1-¢ ) 2t Cos2x = >
sin x = E cosx = 5 sin2x = 5 1+¢
1+1¢ 1+¢ 1+1¢ 7
2t 2dt 2t dx =
tan x = = tan 2x = 2
g 1-¢2 dx 1+f2 * 1—¢2 1+¢
IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC
Trigonometric Functions Hyperbolic Functions
. e’ —e™
cos’ x+sin’ x =1 Siahe=
sin2x =2sin xcos x et +e ¥
coshx =
cos2x = cos’ x —sin’ x
=2cos? x—1 cosh® x —sinh?® x =1
=1-sfi? & sinh2x =2sinhxcoshx
1+tan? x = sec? x cosh2x = cosh® x + sinh® x
1+cot> x =csc’ x =2cosh’ x—1
2tan x :1+2Sinh2x
tan2x = ———— 3 )
lI-tan” x 1—tanh” x =sech”x
tan(x + y) = tan x + tan y coth® x—1=csch’x
1 ¥ tan xtan y . arhia
sin(x £ y) = sin xcos y +sin ycos x tan x_1+tanh2x
cos(x £ y) =cosxcos y Fsin xsin +
‘( ») . Y . Y tanh@rty)= tanhx + tanhy
2sinaxcosbx = sin(a + b)x + sin(a — b)x 1+ tanhxtanhy
2sin axsin bx = cos(a — b)x — cos(a + b)x sinh(x + y) =sinhxcoshy +sinh y coshx
2cosaxcosbx = cos(a —b)x + cos(a + b)x cosh(x £ y) =coshxcoshy + sinhxsinhy
TAYLOR AND MACLAURIN SERIES
1) = f@+ f@e-a+ D - + LD (e ay
)= 1O+ 7@+ L0
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CURVATURE, ARC LENGTH AND SURFACE AREA OF REVOLUTION

Let C is a smooth curve given by r(¢) = x(t)i+ y(2)j+ z(t)k, t is parameter, then

' TI ' "
the unit tangent vector: T(¢) = N—:%;“ the curvature: « = 1‘1 r’((tt))Hl = H r,(t),;)r“ 3( 2 “
r
the unit normal vector: N(¢) = ”Z%;” the radius of curvature: p=1/x

the binormal vector: B(7) = T(¢) x N(¢)

Arc length

If r()=x@)i+ y(0)j, t e [a,b], then the arc length s = Zﬂ r'(t) ”dt = lj)\/[x’(t)]z + [y'(z‘)]2 dt

fr@)=x@)i+y®)j+z)k, te [a, b], then the arc length s = [f\/ [x’(r)]2 + [y’(t)]2 + [z’(t)]2 dt




