CONFIDENTIAL BA601: ENGINEERING MATHEMATICS 5

SECTION A
STRUCTURED (25 marks)

INSTRUCTION:

This section consists of ONE (1) question. Answer ALL questions.

QUESTION 1
a) Find the values of the following functions: CLO1:C1
L cosh 4.5 (2 marks)
ii  tanh (- 0.5) (2 marks)
iii.  sinh (- 0.375) + cosh (1.35) (3 marks)
®) The curve assumed by a cable is y* =c cosh X Ifc=50and kil 2
¢ (4 marks)

d)

x=109 find the value of'y.

Find the principle values for the following functions. Then, with CLO 1:C1
the help of a graph, find all solution for & from 0° to 360°.

i 0=cos™ 0.45 (3 marks)
il f=sin"" (—0.8660) (3 marks)
(3 marks)
iii. O=tan”'(3)
CLO1: C2
Prove that L e’
1-tanhx (5 marks)
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SECTION B
QUESTION 3 STRUCTURED (50 marks)

&y , .
a)  Use implicit differentiation to find ; for the equation below. CLO2:C3 INSTRUCTION:
This section consists of THREE (3) questions. Answer TWO (2) questions only.
5x+3siny—x’y’ =0 (5 marks)
QUESTION 2
b)  Given that z=3y* +5x%y® —4x*, find: CLO2:C1
. & a) Differentiate the following equations with respect to x :
— (2 marks)
ox .
» & . Ly i) cLoz:c1 @
& (4 marks)
il 2
i zz (2 marks)
x ..
v. 527 iy =2 In(cosh4x) CLO2:C3
57 (2 marks) (4 marks)
V. 5%z (1 mark)
x Oy iii. ) =3sinh?(5x) CLO2:C2
(5 marks)
¢)  Given that z=2sin(3x* — 2y), find: 92 ol 22 Chl vl _ |
6x oy v. sin”' x° CLO2:C3 ‘
(4 marks) y=
x (6 marks)
' V. y=4tanh™ (e’* cosx) CLO2:C3
b) Giventhat z=x"y+3xy® . Find the total differential of z, dz, when CLO2:C3 (5ianiks)
a point changes from (1,2) to (1.02,1.98). (7 marks)
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SECTION C QUESTION 4
STRUCTURED (25 marks)
a) Integrate the following functions with respect to x. CLo2:C2
INSTRUCTION: L [cosech®(3x)dx
; : ; . . (3 marks)
This section consists of TWO (2) questions. Answer ONE (1) question only. it Adx
J 121 - 2542 (5 marks)
1l I dx
QUESTION 5 x? = 2x+2 ; (6 marks)
Determine the first order differential equation by using appropriate
methods for each function below: CLO3 : C4 % Solvethefollowing intograle: G2 e .
L T 2dx
! 64 —16x° (6 marks)
D e —2x+4j—y:9x2 +2x-8 (5 marks)
X
i ginhx
_! el xdx (5 marks)
b 1y (x4 (7 marks)
ydx  (y-3)
c) dv _ (552 & 4)2 (5 marks)
ds
d) xd_y_—2y2 (8 marks) ‘
dx 1+y |
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TRIGONOMETRIC IDENTITIES

INVERSE HYPERBOLIC FUNCTIONS

DIFFERENTIATION OF INVERSE

HYPERBOLIC FUNCTIONS
cos?x + sin“x = 1 sinh™ x=In (x +4/x% +1); -oxx< o0 i(sinh‘1u)= 1 _du
2 2
sec”x=1+ tan“x dx 1+u2 dx
A [2 ax.
cocaeZe=1 + colx cosh™ x==xIn (x+Vx“—1); x = 1 du
sin 2x = 2 sin x cos X 4. 1, 1+x COSh
tanh™ x=—In—= ; |x|<1 / dx
cos 2X = cos’x - sin’x 2 1- I |
=1 -2sin’x o2 d -1 1
- —(tanh™'u) = —, ul <1
=2 cosZx— 1 sech™ x=1In [#J;Oﬂ(é dx( ) 1-u? dx H
2tanx d 4 1
[ [ ot i ——(coth u): Ju>1
1-tan? x ey dx 1-u?
cosech™ x=1In [-1—+ Las %2 0 1 du
x| —(sech™U) = ———
3 3 dx ud1—u2 9x
coth™' x= —In i x> g e
2 — (cosech™ u)=——— —
dx |u| 14+y2 dx
HY_PERBOLIC- IDENTITIES DIFFERENTIATION OF DIFFERENTIATION OF INVERSE
s i ; - TRIGONOMETRIC FUNCTIONS TRIGONOMETRIC FUNCTIONS
cosh?x — sinh®x =1 (sin )= cosy 2 dii
sech’x =1 — tanh®x dx - ax _(S'n u) = ,— ™
cosech’x =coth®x — 1 . du
sinh 2x = 2 sinh x cosh x a(cosu) =<amu dx ~ du
cosh 2x = cosh?x + sinh®x du _(COS )= J— dx
=1+2sinh’x o —(tanu)= sec’u a
=2 cosh?x - 1 du Eﬂ(tan”u):L du
Diarifes —(cotu)= —cosec’u — dx 1+u? dx
1—tanh” x du —(cot™u)= el
&(secu): secutanud— dx 1+u? dx
X
—(cosec u)=—-cosec u cotu @ i(sec u) U
X dx \/ dx
—d—-(COSBC—1 u)= —_1__ d_U
uyu? -1 dx
4 HYPE_RBOLIC FUNCTIONS DIFFERENTIATION O_F HYPERBOLIC INTEGRATION OF HYPERBOLIC |
FUNCTIONS FUNCTIONS :
X —X .
St s -gﬂ(sinh u)= cosh u du Jsmhudu=coshu +C
2 dx X
e +e7 9 (coshu)= sinhu 3 ICOShudu =sinhu+c
cosh x = 5 dx( ) dx
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QUESTION 6

a)

b)

1i.

Solve the following second order differential equations:

i.

1.

Solve the following equations:

D 43y =e®
dx Y
d_y_3x+4y
dx 3x

d’y . dy
=2 L5y
dx? dx ¥
d’y _dy
~—+6—+9y=0
dx” dx
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CLO3:C3

(5 marks)

(9 marks)

CLO3:C3

(8 marks)

(3 marks)
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