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State the domain and range of the following relation:
{('395)3 ('295)3 (_195)5 (095)9 (195)9 (2a5)}

Evaluate each of the following limits by using L’Hopital’s rule:

) sin(7w)
w4 w2 —16

y . 2-x

ii) lim .
w—>4 4 - X

Determine whether the given function are continuous at x = 2.

x+2 if x<l1
f@=1 5 if x=2
x2+6 if x>2

Find f'(x)if f(x)=e"“* +In(x* —3x) - sin(z).

7T .
By using the natural logarithm (In), find % of y= x' sin(3x)

By using the Chain Rule, find @ ifu=t +-11: and 1 =1 —l .
y y

e“2x -5

(2 marks)

(6 marks)

(6 marks)

(6 marks)

(5 marks)

(5 marks)

(5 marks)

By using the Implicit Differentiation, find % for x* + -;- y® +cos(xy) =2y -3 at

T
x=—andy=2.
4 y

(5 marks)
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A ball is thrown up vertically with the initial velocity of 20 m/s from ground
level. The motion of the ball is given by

s =10t -2,

Find

(i) the velocity at =3,

(ii) the time of the ball to reach the maximum point,

(iii) the maximum attained by the ball,

(iv) the total time before the ball reaches the ground again,

(v) the velocity of the ball when it hits the ground.
(10 marks)

x*+1

Given a function f(x)= , xeR,x#0.
X

Show that the graph of f have critical points and determine whether the point is a
maximum or a minimum. Hence sketch the graph of f(x).

(10 marks)
Integrate I sin® xcos® xdx .
(5 marks)
. x 2t :
Use substitute ¢ = tan _) and tan x = —— to integrate J- .
2 1- cosx+1
(5 marks)
'odx
Evaluate J‘ e,
’ (x2 +1)E
(6 marks)
Evaluate the following integrals.
) [y
2+9x?
dx
(i1) ——
I xv1+x?
(4 marks)
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(a) Differentiate the following expressions with respect to x.
(i) y=cosh™ x+sin'x
(i) y=sec'xcsc'x
2
i) y= (22 +3) ( )
cosh(3x—2)

(8 marks)

(b)  The parametric equation of a semi-circle is given as x =acosé and y = asinf,
where 0 <@ <2z . Find the arc length of the semi-circle.

(5 marks)
at the points (0, 0) and (3, 3).

(c)  Find the radius of curvature of y = —
x"+3

(7 marks)

- END OF QUESTIONS -
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MATHEMATICS 1
Formulae
Trigonometric Hiperbolic
2 .« 2 X —-Xx
cos“ x+sin“x=1 . e’ —e
sinhx =
1+tan® x =sec’ x e +e™*
coshx =

cot’ x +1=cosec’x

cosh? x—sinh? x =1

sin 2x = 2sin xcos x

1—tanh? x = sech’x

cos2x =cos® x —sin® x

coth? x—1=cosech’x

cos2x =2cos’* x—1

sinh 2x = 2sinh x cosh x

cos2x =1-2sin’ x

cosh2x =cosh? x +sinh*x

_ 2tanx

cosh2x =2cosh? x -1

sin(x + y) =sinxcosy+cosxsiny

cosh2x =1+ 2sinh’x

cos(x + y) =cosxcosyFsinxsiny

2tanh x

tanh2x = —————
1+tanh” x

tanx +tany

tanlxt y)=————
y) 1¥tanxtan y

sinh(x + y) = sinh x cosh y + cosh xsinh y

2sin xcos y = sin(x + y)+sin(x — y)

cosh(x + y) = cosh x cosh y + sinh xsinh y

2sinxsiny = —cos(x + y)+ cos(x - }’)

tanh x *+ tanh
y)= z

tanh(x =+
1+ tanh xtanh y

2cosxcosy = cos(x + y) A+ cos(x - y)

Logarithm Inverse Hiperbolic
a* =e™ sinh_‘x:ln(er\/x2 +1), any x.
log, x = log, x cosh™ x = ln(x +/x% - 1), x>1
log, a

tanh‘llelnlix— , =lex<l
2 \l-x
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i[k]—(), k constant Ikdx:kx+c
dx
n+l
%{x”}:m"—l Ix"dx::+1+C, n#-1
d 1 s
E[lnix” T x I —= Injx|+C

%[cosx] =-sinx

fsinxdx =—cosx+C

%[sin x] =CosX

Icosxdx:sinx+C

% [tan x] = sec? x

Iseczxdx:wnx+C

% [cot x] = —cosec?x

Icoseczxdx =—cotx+C

d
= [sec x] =secxtanx
dx

J'secxtanxdx =secx+C

d
o [cosec x] = —cosecx cotx

I cosecxcotxdx =—cosecx +C

Tpe

J.e“dx:ex+C

de- [cosh x] =sinh x

J-sinhxdx:coshx+C

% [sinh x|=coshx

Icoshxdx =sinhx+C

% [tanh x] = sech”x

Isechzxdx =tanhx+C

% [coth x] = -cosech?x

J.cosech2 x dx =—cothx+C

—d~ sech x|=-sech x tanh x
dx

Isechxtanhxdx =-sechx+C

% [cosech x]=-cosech x coth x

.f cosech x coth x dx = —cosechx + C

[j Integration of Inverse Functions j
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s :sin“(£)+C.

="z

J.—éx— = —l—tan"(fj +C.

a2+x2 a a

.. sec"’(—x»)+ C.
a

I__ix_ _1
alVx* -a® @

_f————dx :sinh“(£)+C, a>0.
x* +a’ a
I_L - COSh_l(Z{J*‘C, xX>a
x? —a’ a
1 X
—tanh™| = [+ C, x| <a
I dx _ a a) ,!
2_ 2 1
Yo Zeoth! £)+C, x> a
a a
dx 1 o x
jm:—;sech = +C, O<x<a.
dx
J—zhzzmlcosech“[i]aif, 0O<x<a.
xva© +x a a
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> &
dx
Sil’l_l u 1 ﬂ ‘u' <1
1-u? dx’ '
cos'u 1 du |“| o1
1—u? dx’ '
tan" u 1 du
1+u® dx
cot™u 1 du
1+u® dx
sec”' u 1 du lul -1
[uI\/uZ -1 dx |
cosec 'u B 1 du |u| i
|u[x/u2 -1 dx ’
sinh ' % 1 _az
u?+1 dx
cosh™ u 1 du !ul 1
-1 dx ' .
tanh ™' u 1 du !u[ .
1—u? dx’ ’
coth™ u 1 du Iul o
1—u? dx’ '
sech™'u 1 du 0 <wel
—_— u<l.
ul—u? dx
cosech™'u B 1 du o
lu]w/1+u2 dx’




