CONFIDENTIAL B5001 ENGINEERING MATHEMATICS 5

STRUCTURED (100 Marks)
INSTRUCTION : |
This section consists of SIX (6) structured question. Anwer FOUR (4) questions only.

QUESTION 1
a)  Find the values of the following functions:
2 marks
i cosh(3.5) (2 marks)
3/ 3 marks)
L. cosechV2.5 (
i ———Sinh - (3 marks)
. cosh(—0.8)
b)

v? =0.45L tanh [EJ is a formula for velocity of waves over the bottom of
=0. 7

shallow water, where d is the depth and L is the wavelength. If ¢ = 7.5m and
L =105m, calculate the value of v.

(4 marks)
c)  Using relevant sketches, determine the principle value for the
following:
I sin~1(0.523) (4 marks)
® k
.  cos™1(—0.457) (4 marks)
d)  Prove that cosh 2x = 2 sinh®x +1. (5 marks)
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CONFIDENTIAL B5001 ENGINEERING MATHEMATICS 5
QUESTION 3
dz 0z (3 marks)
= — Z::3 A — i
a) If z=tan2y — 2x2y3, find o and i
a d :
b) If z=(4x-2y)(3x+ 5y), find £ and = (4 marks)
dx dy
y2 2 azz 822
Z=2_17 |  amd B
c) If 3 find Sl and 32 (5 marks)
2 ) .0z B4z 4 1
d) If z=In(y?+x?%), find 3 and e (4 marks)
EZ
e)  The power P dissipated in a resistor is given by P = rE If the value of £ =80V

and R = 9Q, find the change in P resulting from a drop of 0.9% in £ and an
increase of 0.3 Q in R.

(9 marks)
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QUESTION 2

a)  Differentiate the following functions with respect to x:

i. vy = In(sinh x) (3 marks)
ii. y =sinh™!(sinhx) (5 marks)
iii. y =tan"(sinhx) (5 marks)

d N 1 d ”

= =1 (X _ —) ot =1 [ 2

b)  Show that T {sm (c«:)} = —_—az*xz . Hence find I {Sll‘l (2)}

(7 marks)
¢)  Find the derivative for x*y + y3x — 4Inxy = 5. (5 marks)
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QUESTION 5

a)  Evaluate the following using the integration by parts method:

i. j' x e 2*dx (4 marks)

s J.e“ sinx dx (7 marks)

b)  Evaluate the following integrals by using partial fractions:

3x-1
L "- X ox-2 - ‘ (9 marks)

i1, 4% + x +1

5 (5 marks)

X —X
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QUESTION 4

a) Integrate the following functions with respect to x:

il.

1il.

b)

J- cdx

1—x

X )
I

dx
Y x? +12x+11

dx

e

x*+6x+13

Solve the following:

1

- 2
Jsmh“ x dx
0

B5001 ENGINEERING MATHEMATICS 5

(3 marks)

(5 marks)

(5 marks)

(7 marks)

(5 marks)
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B 5001 ENGINEERING MATHEMATICS FORMULA QUESTION 6
DIFFERENTIATION OF INVERSE
TRICONOMETRIC IDENTITIES INVERSE HIPERBOLIC FUNCTIONS HYPERBOLIC FUNCTIONS
. a)  Find the differential equation for the function below:
2. 2 : o (P o 2 — - dr.  _ | du
e x+sin’ x=1 sinh ,\—ln(,\—f-\}k +i), 00 <X <0 —(smh lu): —— y=x%+ Ax (4 marks)
3 5 - dx V1+u? dx
set x=1+tan" x Cosh_i.\':iln(x%—\/x“—1), xzl ; {4
orsec? x =1+ cor’ A oshiy) = —L__du
corsec” x=1+cot'x L 1 { g e (COS!’! z,'), - i e
siT2x = 2sin x cosx tanh x=§m . o<t ’ v
2 2 1-x d pol ) 1 du b)  Solve the following first order differential equations:
2x = cos>x—sin® x 2 —{tanh " u /(= .
X= sin” x -3 g ;
S ool By oy BEVEE ; Byl dx 1 —u? dx ioody (4 marks)
2 ] ~——= 5¥* — 1 %% 25
=1-2sin" x ‘ X ; | g Tk X x
d 4 ~1 du
o - [ — —(coth™u)= e
= 2005 x-1 cosech "'x=1In _1_+_E+x g0 dx( ) u* =1 dx
2tan x ) X X ’ o 1 /
tar Iy =——— [ O S ..
N —(sech u)= ii. d 3x o
I-tan” x a1, x+1 ! a’x( ) uﬁ dx e (4 marks)
coth xxglnx_l, |.\|>l dx y+2 .
i d _ -1 du
g(cosech lu) =———
HYPERBOLIC IDENTITIES DIFFERENTIATION OF dx |u|«/’1+u' dx
TRIGONOMETRIC FUNCTIONS i, Ay 5 5 5 ks)
a _3 marks
d oy du DIFFERENTIATION OF INVERSE il R
% N SR —(sinu) =cos u— - dx 2
CELIH A SHL K= dx dx TRIGONOMETRIC FUNCTIONS
Ix=1- 2x d . du
sech"x =1—tanh" x ——~(cos ) = —sin “T [ 1 [
cosech’x = coth’x —1 Ci} ;’\ ;—(&;i:fl u): ﬁffi
, du x _,2 dx . : .
sinh2x = 2 sinh x coshx ﬁ\_(tan u)=sec’ u y I-u ¢)  Determine the general solution for the following:
y -1 du
c = cosh’x+sinh® x d du —(cos™'u) = ———=—
cosh2x =cosh"x+s “ (coru) =—cosec® ut dx( ) —y . By e
=1+2sinh*x dx dhx 2—=+ 12—+ 16y =0
: 4 ( ) =sec u tan d 4 (lan - u) .k s s (4 marks)
- 2, _ —(secu)= U— o . = —
=2cosh”x—1 ) i dx 1+u° dx
du
tanth:———ztanhx ’(Cosec u):—cosec ucot u— ﬁd—(cor’[u): -1 fii{ . 5
1+tanh® x dlx dx dx 1+’ dx o ey dy
. ’ ’ Il + 2\/53; +2y =0 (4 marks)
HIPERBOLIC FUNCTIONS DIFFERENTIATION OF HYPERBOLIC | (.Sec—l H) __ 1 au
e* _ g% FUNCTIONS dx ’ulx.u‘u2 ~1 dx
sinh x =-
d ;o du . ;
— (smh u) =cosh u — i(co sec”! ”) = _L_l__c_hi
e e " dx dx ol M [r _1 dx
G & = d . du '
2 A(cas'h i) = sinh u —
X _ =X dx dx
tanh xy =— d » du
e® g% —(tanhu)zsech’ U—
) dx dx
i 3 e 2T ; d du
cosech x =—— = 70 —(coth u)=—cosech * u—
e'—e dx dx
T e d ; du
sech x = R — (sechu)=—sechu tanh u —
s dx dx
& e / du
coth x=———_ x40 (—(cos echu)=—cosechu coth u — Pave 7 of 0
€ iE dx dx age 70
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INTEGRATION OF HYPERBOLIC

INTEGRATION OF INVERSE FUNCTIONS

FUNCTIONS
du ; {
j —————=sin " 4
J.Sinh x dx =cosh x + ¢ o J. = sinh li+c
; Va + H a
—du
. =cos — Fc
cosh x dx =sinh x + ¢ J e du U
J Va? j——jm—rzcmﬁlﬁ+c
f : Vi —a? a
.[sec h* x dx=tanh x +¢ J' LT LW
: du | _1u
a +u a a ————=—tanh ' — +¢
a’—u% a a
2 i
Jcos ech” xdx=—cothx+c J‘ ~du lc Ly bo-u
a+iu’ o« a du 1 i
; b d ; fr—TZv—Lmh~—+g
'[sec ixtanh x dx=—sechx+ ¢ oy 1 " u —a a a
e Wy
sl g a du -
Icos ech x coth x dx =—cosechx+c¢ J e COS ec
~du i ‘M e
J :—cosec’l—Jrc
uN a a du

|
J————— =——sech™
uNa® —u? a

a

+ c
a
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