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THIS QUESTION PAPER CONSISTS OF SEVEN (7) PAGES

R e CONFIDENTIAL



CONFIDENTIAL

Q1

Q2

Q3

BDU 10903

Given a helix, r(f) = 4(cos) i +4(sint) j+1 k, 0<t <47,

(2)
(b)
©
(d)

(@)

(b)

(©

(2)

Sketch the helix.

(6 marks)
Find the unit tangent vector at ¢.

(5 marks)
Find the curvature for g(t).

(5 marks)
Find the arc length for r(f).

(4 marks)

Find the Maclaurin polynomials p,, p,, p,, p; and p, for f(x)=cosx.

(7 marks)
Find the radius of convergence of Z 3(x-2)".
n=0
(6 marks)
Find a power series for f(x) =In x, centered at 1.
(7 marks)
Find the limits
()  lim (=) -8
et Inx—2
(4 marks)
sinx
(ii lim —
) x—0* 5.\/;
(3 marks)
U3 513 )2
@) m (1+5x 2 )
X—roD X
(4 marks)
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(b)

©

QB @

(b)

(©)
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Find constants 4 and B, so that the following function f(x) will be
continuous for all x.

Jx) = x-2
x*+B, x<2.
(5 marks)
A2
Express M in the form of a +ib.
~3i
(4 marks)
If y=x+cos (xp), find %
(4 marks)
Find % of x=e" cos2f and y=e sin 2t.
(6 marks)
x
Let f(x)=——.
IO =Gy

(i) Show that f(x) has a vertical asymptote at x = —1 and a horizontal
asymptote at x-axis.

(i)  Find the critical point for f(x).Determine the extremum points.

(i)  If f(x) have inflection point at x = 2, sketch the graph of f(x) and
show the inflection point in that graph.

(10 marks)
Evaluate I d s
149x
(5 marks)
1
Use the frigonometry substitution to integrate | ———dx.
v[ x2 fl _ x2

(8 marks)
Find j (sin3x —cosx)’ dx.
A (7 marks)
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(2)

(b)

©
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The radius of a circle is increasing at the rate of 5 cm per second. Find

i) the rate of change of the area of the circle when its radius is 12 cm.
[Hint: Area, 4= 7r’]
(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
tis x(¢)=t* —4t, where 1 is measured in seconds and x(¢) is measured in
meters. Find the acceleration of the particle.

(2 marks)
x==3 ; ; g
Evaluate J P — dx using partial fractions.
X X =
(12 marks)
- END OF QUESTIONS -
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Indefinite Integrals

n+l

J-x"dx= i +C, n#-1
n+l
jidx=m|x|+c
X

Icosx dx =sinx +C

J.sinx dx=-cosx+C
_[seczxdx=tanx+C
.[csczxdr:—cotx+C
jsecxtanxdx:secx+C
Icscxcotx dx =—cscx+C
Ie“"dx=e" +C

Icoshx dx=sinhx+C
Isinhxdx=coshx+C
[sech® dx = tanh x +C
Icschzx dx =—-cothx +C
Isechxtanhx dx =-sechx+C
jcschxcothx dx =—cschx+C

Formulae

Integration of Inverse Functions
1
1-x?
-1
V1-x?
1
1+x?

dx =sin” x+C, |x|<1

J
J

J
J

Iﬁ\/—lz_de=sec“1x+C, [x|>1
x|vx® -

dx=cos? x+C, |x|<1

de=tan'x+C

de=cot? x+C

bax?

el .
s D e WSE V00 bE, [uied
J.Ix]xlxz—l

IVx;+l
I

1
Fxt =1
IIx[VI—xz
I;_
| x| V1+x?

dx =sinh' x+C

dx=cosh™ x+C, |x|>1
dx =sech™ |x|+C, 0<x <1

dx =csch™ |x|+C, x#0

tanh™ x+C, |x|<1

coth™ x+C, |x|>1
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Formulae

F0) = f(a)+f'(a)(x—a)+%(xwa)2 +f—";§@(xma)3 o

@)= FO+ ' O)x+L "2(,0) 2+ ";(10) I

TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic
/x2+k2 x=ktan @ x=ksinh @
Ix?._kZ x=ksectd x=kcosh®@

x=ksind x=ktanh &
t=tan;x t=tanx
. 2t 1-¢? . 2 1§
S x= : CosSx = 2 5in 2x = - cos2x = 5
1+¢ 1+ 144 14-£
2t
tan x = ——— o 20k tan 2x = —=-_ e
—f 1+¢2 =2 1+¢2
6
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Formulae
IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC
Trigonometric Functions Hyperbolic Functions
cos” x+sin’x =1 sinhx=% ¢
sin2x = 2sinxcosx o
5 B e +e
cos2x =cos” x—sin” x coshx =
=2cos’ x—1 cosh® x —sinh? x =1
=1-2sin’*x sinh2x =2sinhxcoshx
1+tan® x = sec’® x cosh2x =cosh? x + sinh?® x
1+cot’ x = csc’ x =2cosh® x—1
tan2x = 2tanx =1+2sinh?® x
_ 2
! tatgn o 25 1—tanh® x =sech’x
x+ttany
tan(x + = 2. q. 2
(x£y) FF e iy coth® x —1=csch”x
sin(x * y) = sin xcos y  sin ycos x tanh2x=~_2tﬂc_
_ ’ 1+tanh? x
cos(x* y) = cosxcosy Fsinxsin y
9 b . Bl + si b) tmibited) tanhx ttanh y
= + — =X =
2s%nwcc-osbx sin(a b)x sin(a . X ¥ 1+ tashtanhy
. St ax st ; = Eus(a—H)E—tosa ¥ ;x sinh(x £ y) =sinhxcoshy +sinh y coshx
cosax cosbx = cos(a—b)x +cos(a +b)x cosh(x + y) =coshxcoshy +sinhxsinh y

CURVATURE, ARC LENGTH AND TANGENT VECTORS

T
"~ |drsar

O =[ I ()= ”—(’ £()#0

CONFIDENTIAL



