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Q1 (a) Given

x—2 0<x<2,
f(x)=42x—-4 2<x<4,
x2 x>4.

(i) Find lLr(I)l f(x), 111121_ f(x), lirgl+ f(x) and lir?_ f(x)

(i) Check whether the function is continuous at the point x =2.

(6 marks)
(b)  Evaluate the following limits.
(@) lim e (x? =2x+1)
x>0 (x — l)
.. (x+b)’
(i1) }Eg, x2 —b?
(6 marks)
(©) Use L’Hopital’s rule to find the limit below.
(i) lim - L
=0l In(2x+1) 2x
i) lim-X
x>0 csCX
(13 marks)
@ @ @) Ifxzcosy+x=y,find%intermsofx and y.
2
G) If y= 2x > find % , Zx{ and give your answers in the simplest
x"+
form.
(10 marks)
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(b) Evaluate the following integrals by using any suitable integration
techniques or the given respective techniques.

@) pmwmxw

(i) jex cos x dx , integration by parts method.

0

6x+7
iii ——dx
() Ix2+4x+4
(11 marks)
(c) Use integration to find the area of the region in the xy-plane bounded by the

. T
curve y=cosx and y =sinx forOSxSZ.

(4 marks)
. . 1 .
B3 @ Show that the Maclaurin series for f(x)= - is as follows:
-X
1 2 3
1———=1+x+x +x" 4.
Hence, find the Maclaurin series for the function:
1+x
gx)=
- X
(7 marks)

(b) Use any convergence test to determine whether the following series
converges or diverges.

) 2 (n+2)!
(1) nz( L )')2n

.. = 1 1
(i) Z(—E WJ

(11 marks)
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Find the first 4 terms of the Maclaurin series for the function
f(x)= cos(x”). Hence, use this series to estimate the value of the definite

integral

1jcos(x2 Ydx

Given a helix, r(f) = 3(cos?)i+3(sint) j+tk, 0=t < 4r .

Sketch the helix.

Find the unit tangent vector.

Find the curvature for r(¢).

Find the arc length for r().

- END OF QUESTIONS -

(7 marks)

(6 marks)

(6 marks)

(6 marks)

(7 marks)
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DIFFERENTIATION AND INTEGRATION FORMULA

Differentiation Integration Integration Involving Radical
Function
d xn+1 xm_l 1 o ( )
— =x", nz-1 x"dx = +C,n#-1 - dx=sin"|=|+C
dx n+1 I n+l j [2% —x? a
1 1 —
—Inx=— I—dx=lnx+C j_———l dx:cog_l (£)+C
dx x x a? —x? a
d .. jcosxdx=sinx+C 1 1 W x
—sinx =COSX dx=—tan?| = |+C
dx ja2 +x° a a
2 cosx=-—sinx jsinxdx:—cosx+C _[ 2—1 zdx lcot"(zc— LC
dx a’+x a a
2 =
4 ianx =sect x Isec x dex=tanx+C ,[ 1 dx=lsec_l £)+C
dx \x\\} x*—a’ a a
4 cotx=—-csc’x jcsczxdx=—cotx+C j -1 dx =—csc™ 1)4.(;
dx |xVx* —a’ a a
4 ecx=secxtanx jsecxtanxdx=tanx+C
dx
—d—cscx=—cscxcotx Icscxcotxdx=—cscx+C
dx
G et je"dx=e"+C
dx
IDENTITIES OF TRIGONOMETRY
Trigonometry Substitutions
cos? x+sin’x=1 sin2x = 2sinxXcos X Expression Trigonometric
tan(x+y)= tanx ftany 1+tan2x=sec2x /x2+k2 x=ktan6
- 1Ftanxtany
sin(x:ty)zsinxcosyisinycosx 1+cot’x=csc’x Jx? — k2 x = ksect
cos(xiy):cosxcosyisinxsiny tan2x=12ttanf [k —%? x = ksecf
—tan” x

cosaxcosbx = —12—[cos(a +h)x+ cos(a - b)x]
sin ax sinbx = %[— cos(a+ b)x + cos(a - b)x]

sin ax cos bx = —;—[sin(a +b)x+ sin(a - b)x]

s 2
cos2x=coszx—sm X
2
=2cos  x—1

=1-2sin’x
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Length of Curve and Area of a Surface of Revolution

Curvature
y=f(x) .V=f(t) b 2 d 2
dy dx
aj +(dx) cjl{dy) »
Xy d 2 Xy dx 2
d’y L=27rjy 1+(—Z) dx L=27rjx 1+(——) dy
el |5 - 34 4 d . dy
dx K=——""""73
3

e+ 57k

ty 2 2
L=2n ij(—éx_) + (é}—)) dt
; dt dt
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