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. 4. € —x—1 . Srta e 1o
Find },‘3 = by using L Hopital’s rule.
(4 marks)
4. 4
+
Find % if yx3 X -2y
(5 marks)
Given parametric function of x =1-3sin(47¢) and y =2+3cos(4x?).
2
Show that -‘-1——’;—) = —-lsec3 4rnt).
dx 3
(5 marks)

Sand falls to the ground at a constant rate of 110 ft’/ min forming a cone shape with
radius that is always three times its height.

6y Find the volume relationship of the sand fall, ¥ in terms of A.
[Hint: Volume, V = —13—7tr2h]

(ii)  Hence, determine the height of sand’s changing rate, %t}l when its height,

h=101t.
(6 marks)
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Evaluate j (1-x)Wx dx.

(3 marks)
Evaluate Isin3 x dx by using appropriate trigonometric identity.
(7 marks)
By using the substitution ¢ = tan-;£ , evaluate I sec x dx.
(10 marks)
Solve the following
@ ~—‘£—[sin"l (In x)]
dx
3
(ii) dx. [Hint: Apply hyperbolic substitution.]
j Vx?-9
(9 marks)

Find the curvature of the ellipse x=3cos¢ and y = 2sint at the points corresponding
tot=0and t=7/2.
(4 marks)

The curve y =v4 — x? ,—1<x <1, is an arc of the circle x? + y* =4. Find the area

of the surface obtained by rotating this arc 360" about the x-axis.
(6 marks)

- END OF QUESTION -
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Formulae

Indetinite Inteerals Integration of Inverse Functions

n+l

Ix"dx~ +C, n#-1 j. !
n+1 \ll—xz
_ -1

I;—dx—lnleC I —

I ! > de=tan"' x+C
1+x

dx=cos™ x+C, |x|<1

Icosx dx=sinx+C

Isinx dx =—cosx+C
de=cot?'x+C

Iseczxdxztanx+C jl+x

lelw/;’_—_f

Icsczxdx=—COtX+C dx=sec” x+C, |x|>1

Isccxtanx dx =secx+C

-1 _ a
Jcscxcotxdx==-cscx+C Ii-;-l'—\/;‘;——:—l—dx—csc x+C, |x|>1
[erdr=e*+C [ i raC
j'coshx dx=sinhx+C Vx? +1

, 1x|>1

1
Isinhxdx=coshx+C I\/"z—

Isechzxcbc=tanhx+C

[——= dx=sech™ |x|+C, 0<x<I
Icschzxdx=—cothx+C lxl“ x*

__ 1 =csch” |x|+C, x#0
Icschxcothxdx=—cschx+C ] tanh x+C, |x|<1
j.l 2 dx =
-X coth™x+C, |x|>1

f( f()

(x-a)’ +--

fx)=f@+ f(a)x—-a)+——

70 =10+ rOx+L “’) oot 35"’ P4

Expression Trigonometry Hyperbolic
NEE) x=ktan6 x=ksinh @
-k x=ksect x=kcosh@
JE2E—x% x=ksin@ x=ktanh

(x-a) +—=
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Formulae

Trigonometric Functions

IDENTHITES OF FRIGONOMETRY

AND HY PFRBOLIC

Hyperbolic Functions

cos’x+sin’x=1

sin2x = 2sinxcosx

cos2x = cos’ x—sin” x
=2cos’ x—1
=1-2sin’ x

1+tan’ x=sec’ x

1+cot’ x =csc’ x

2tanx

1-tan’ x

tanxttany

l¥tanxtany

sin(x + y) =sinxcos y £ sin ycosx

tan2x =
tan(x + y) =
cos(x * y) = cosxcos y Fsinxsin y

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

2sin axsinbx = cos(a — b)x —cos(a + b)x
2cosax cosbx = cos(a — b)x + cos(a + b)x

K=

CURVATURECARC LENGTH AND SURFACE ARENOF REMOLU HON

|3 - & |
[x,_z +},)2]312

X -X

e’ —e
2

X

e" +e
2
cosh? x —sinh® x =1
sinh2x = 2sinhx coshx
cosh2x = cosh? x + sinh® x
=2cosh’ x—1
=1+2sinh’ x
1— tanh? x =sech’x
coth? x—1=csch’x
_ 2tanhx
" 1+tanh? x
tanh(x + y) = tanhx +tanhy
1+ tanhxtanhy
sinh(x + y) =sinhxcoshy *sinhycoshx
cosh(x + y) =coshxcoshy * sinhxsinhy

sinhx =

—X

coshx=

L =I: 1+(%)2dx

S= 27rsz f(x)Jl +(§; [f(x)]) dx
*

IS CEOE

ol (5]

s=2njy’g(y)\ﬁ+(§y—[g(y)l) dy
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Using the appropriate test determine whether each of the following series
converges or diverges.

® 2

. n
© ,,2:1 n+3
.. 100"
(i) —
nl N
2 (n+1)"
(iii) Z(—) .
n=1 n
(8 marks)
. . R ard
Find the interval of convergence of the power series Z-— .
n=l1 1
(6 marks)
Show that the Maclaurin series for cosx upto x° is
© xt xf
21 41 6
Then approximate j(: cos (x?) dx tothree decimal places.
| (6 marks)



Q2

(@

(b)

©

BWM10103/BSM1913

Find
@ lim x* =2ex+c?
X=>C x — c
. . 2e* +5eF
(i  lim ——

X400 eZI —e

(i)  lim3x—vx'-2x+3

(10 marks)

Determine the point(s) at which the following functions have discontinuities.

@ f(x)=4x" -3x* +1

.. x+1
(ll) f(x)_x2_4
(4 marks)
Let
[ 3
(-’fﬁ) , O0<x<5
x
Nx2+24+1 , S5<x<10
Determine whether f(x)is continuous or notatx =35.
(6 marks)





