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Evaluate the following limits

a) lim sin4xsin2x

0 xsin3x

G) Hm¥2rroV3 -3

x—0 X

(10 marks)

Given
9x -2, x<l1

f(x)={kx2, x>1.

Sketch the graph of f(x) and find the value of constant & so that f(x) is continuous
at x=1.

(7 marks)
x* -9
Find the value of x , where ————— is discontinuous .
x°=5x+6
(3 marks)
Determine the maximum and minimum points of
f(x)=3x*-18x+15.
(10 marks)
Findﬂ , if
dx
Y= Vx+1
(x+2Vx+3
(5 marks)

The volume of a constant height cone is decreasing at a rate of 4 cm® s™'. Find the
rate of change in its cross sectional radius when the radius is Scm and the height is
8cm.

(5 marks)
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Evaluate the following integrals by using the substitution method

) I2x3 cosx*dx

(ii) IZ cos xe*™* dx.

(12 marks)
3
Solve I 2dx dx .
7sin2x
6
(8 marks)

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

S0
w3 kD
(10 marks)
Find the n™ Taylor Polynomials for
fx)=—
(x-4)
at x, =5.
(10 marks)
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Formulae

Differentiation Integration
i[x"“]=x" n#-1 J‘x”dx—x"+1 +C, n=l
dx n+1 ’ h n+1 i
d
—[e*]=e" e"=e"+C
] |
_d_[lnx]=l Iﬂ=ln|x|+C

x x

[sinx]=cosx

Isinxdx =—cosx+C

[cosx]=—sinx

Icos xdx =sinx+C

d

dx

[tan x] = sec’ x

Isecz xdx =tanx +C

[cotx] =—csc’ x

Icscz xdx =—cotx+C

[secx] = secxtan x

Isecxtanxdx =secx+C

[cscx] =—cscxcotx

Icscxcotxdx =-cscx+C

d [coshx] =sinh x
dx

Isinh xdx =coshx+C

d [sinh x] = cosh x

jcoshxdx =sinhx+C

d

dx

[tanh x] = sec A*x

jsecthdx=tanhx+c
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Formulae

Differentiation

Integration

il’—[cothx] =—csch’x
dx

Icsc h*xdx =—cothx+C

i[sechx] = —sec xtanh x
dx

Isechxtanhxdx =—sechx +C

gx—[cschx] =—cschxcoth x

Icschxcothxdx =—cschx+C

s
=

dx 1 _
= =—sech™
a’t-x* a
dx
=—Csch
a’+x* a

Integration of Inverse Functions

sin” ( )+c

——tan"(x)+c
a +x a

j—dx— = Lgec (—{) +C
|x|w/x2 -a*> a a

j =sinh| X |+C, a>0
Vx +a ( )

Area of the region bounded above by
y = f(x), below by y = g(x), on the left by

the line x =a, on the right by the line x=»5
is

[
A= [[f(x)-g(x)ax

d2y

Radius of curvature, p = 1

Surface Area of Revolution about x-axis is

S= 27zl;"y1’l +(%) dx

Parametric Curve

S = 2njy\/[‘jt‘)2 +(%)2dt




