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Q1 (3 Determine whether the function below is continuous at x = 0. Give reason
to your answer.

sin(6x?) . e
f0) = @@ ¥
2 ifx=0
(7 marks)
(b)  Evaluate the limits of the following expressions:
.. 05w+10
@) ‘,1,1_{20 7e—0379w
(3 marks)
. o3 L3
() lim s ok (4 —x)3’ 04 (4 — x)°
(4 marks)
(©) Evaluate the following limit by using L’ Hospital’s Rules.
" 5x3 —6x%—17
O I 2T —x —ox2
(3 marks)
x
(i) lim -
(3 marks)

Q2 (3 FIGURE Q2 shows a metal cube which is expanding uniformly as it is
heated. At time 7 seconds, the length of each edge of the cube is x cm and
the volume of the cube is 'm®. To produce pad foundation, the size of metal

cube is used.

. av. 2
(i) Show that pedas 3x

(2 marks)

(ii) Given that the volume, J m>, increases at a constant rate of 0.048m’/s.

. dx
Find — when x=8
dt

(5 marks)
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Q3

Q4

(b)

(2)

(b)

(c)

(a)

(b)

(iii)Find the rate of increase of the surface area of the cube, in m?/s, when
x=8
(5 marks)

By using First Derivative Test, determine the relative maximum and
minimum of f(x) = —(x +3)* +1
(8 marks)

Integrate the following using Integration by Partial Fractions method.

xt+a3+x2+1
dx
x24+x—2

(10 marks)

Evaluate the following integral by using Integration by Parts technique.

f(3t+—5)cosépdt

(5 marks)
15 : S g .

Evaluate f s dx by using Substitution technique.

(5 marks)
Differentiate the following:
(i) y = sinh !(tanx)

(4 marks)
(i) f(t) = 4cos1(t) — 10tan™'(t)

(2 marks)
(i) fG) =x"Y2sin7(x)

(3 marks)

3dx .
Evaluate f ———— using Inverse Trigonometric Function.
25+16x%
(6 marks)
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d

x
(©) Integrate f 2 dx using Hyperbolic Function.

4
(5 marks)

Q5 (a)  Find the radius of curvature of y = 3x3—2x2 — x + 10 at point x = 5.
(7 marks)

(b)  Determine the length of y = In(secx) on0 <x <7/, .
(8 marks)

(c)  Determine the area of the region bounded by y = x + 1 as the upper

boundary and y = xe " as the lower boundary.
(5 marks)

- END OF QUESTION —
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SUBIJECT : CIVIL ENGINEERING MATHEMATICSI CODE : BFC13903
Formulae
Trigonometric Hiperbolic
2 .2 _
cos“x+sin“x=1 . e* —e”
sinh x =
2
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

cosh 2x =cosh? x + sinh *x

2tanx
tan2x =

1-tan® x

cosh2x =2cosh?® x -1

sin(xiry) =sin xcosy £ cosxsin y

cosh 2x =1+ 2sinh *x

cos(x iy) =cosxcosyFsinxsiny tanh 2x = 2tanh x
1+tanh® x
tan(xiy): tinx_tany s1nh(x_y) sinh x cosh y + cosh xsinh y
1+ tanxtany

2sin xcosy = sin(x+y)+ sin(x—y)

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

2sin xsin y = —cos(x + y)+cos(x - y) tanh(x y) = tanh x + tanh y

a 1+ tanh x tanh y
2cosxcos y = cos(x + y)+cos(x— y)
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Differentiation Rules Indefinite Integrals
i1—[16120, k constant JkaCka+C
dx
d n n—1 xn+1
—IX |=hnx x"dx = +C’ n=—1
i [ ] I n+l
d 1 e
—-lnjx|]=—~ Z _lnfy+C
dx [ ‘xl] X .[ v l [
—d—[cosx]:—sinx Isin xdx =—-cosx+C
dx
—ai[sin x]=cosx Icosxdx:sinx+C
dx
i[tanx]:seczx jsecz xdx =tanx+C
dx
2 f—
4 [cot x] = —cosec’x jcosec xdx=—cotx+C
dx
i[secx]:secxtanx Isecxtanxdx:sechrC
dx
%[cosec x] = —cosecx cotx _f cosec xcot xdx = —cosecx +C
T e
—d—[cosh x]=sinh x Isinh xdx =coshx+C
dx
—‘i[sinh x]=coshx Icoshxdx:sinh x+C
dx
—d—[tanh x]=sech’x jseChzxdx= tanhx +C
dx
2 —
% [coth x] = -cosech’x jcosech x dx =—cothx+C
% [sech x]= -sech x tanh x jsech xtanh xdx = —sechx +C
—:il_x [cosech x]= -cosech x cothx jcosech xcothxdx = —cosechx +C
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Integration of Inverse Functions

j-—‘b‘——zsm“(—’f}rc.
Va’ -x’ a

1
_[ de ; :—tan1(£J+C.
a’*+x* a a

J‘a|\/—‘ P ( j+c

f-———:sinhl(—}LC, a>0.
Nxt+a® a
J‘__‘Z’x___:coshl(ij—l-c, xX>a
Vx?-a’ @
1 X
—tanh71 - +C> x| <a
j‘ dx _ a (a) H
2 2
xod —l—coth‘l(f}rc, x| > a
a a
dx 1 L x
Jx—;: _2_—;sech ;)+C, O<x<a.
()
- =—_cosech™| — |+C, O<x<a.
jx a’ +x’ a o
Logarithm Inverse Hiperbolic

a* =e™™ sinh ' x = ln(x+ vx? +1), any x.

log, x cosh“len(x+\/x2 —1), x2>1

log, x=
0g, a
tanh™ x-—l (1+x)’ -1<x<1
I=x
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y dy
dx
Sin =l u 1 _C_iil_ |u| <1
1-u? dx’ .
cos™ u 1 du lu[ <1
1—u® dx’ .
tan ' u 1 du
1+u® dx
cot ™ u 1 du
1+u? dx
36071 u 1 _611_1_ }u‘ 1
uu? —1
cosec 'u 1 du ju[>1
lul\/u2 —1 dx’
sinh ' u 1 du
Vu? +1 dx
cosh™ u 1 du
——,  |u/>1
Vu® -1 dx
tanh ' u 1 du
. e, lu] <1
1-u® dx
COth_l u _ 1 ‘d_u- lu, = 1
1—u? dx’
sech u = l 9’1 O<u<l1
u1—u? dx’
cosech'u B 1 du 420
|u|\/1+u2 dx’
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Area between two curves
Case 1- Integrating with respect to x: A = fab [f(x) — g()]dx
Case 2- Integrating with respect to y: A = [ ¢ [f(y) —g(y)ldy

Area of surface of revolution
2
Case 1- Revolving the portion of the curve about x-axis: § = 2m fab y / 1+ (%) dx

2
Case 2- Revolving the portion of the curve about y-axis: S = 2 fc “x 1+ (%x;) dy

2
Parametric curve- Revolving the curve about x-axis: § = 27 fab y \/ (%) + (%) dt

2 2
Parametric curve- Revolving the curve about y-axis: § = 2m fc “x \/ (%’tf) + %) dt

Arc length

x-axis: L = f: /1 + (Z—z—)z dx
y-axis: L = fcd ,1 - (%x;)z dy

2 2
Parametric curve: L = fab J (5;—:) 4 (‘;—3; dt

Curvature
=
Curvature, K = dac” 3
@)
Radius of curvature, p = -1%

Curvature of parametric curve
|%y—y |
o | <53

(2 +y2) /2

Curvature, K =

Radius of curvature, p = —
K
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10

CONFIDENTIAL




