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Q1 (a) Evaluate limit for the following functions:

2
. . X +5x+4
@) }l—?—ll_-—%x“—l -
2
.. . x“+9-3
(ii) ll_fg_xz—— G
3sin4xsin2x

iii im———M— :
(i) x>0 xsin3x ’

(4 marks)

(4 marks)

(4 marks)

(b)  Justify whether the function of f(x) =(10—x)"’ is continuous or not at x =9 using

relevant evidences.

(c) Evaluate :

11

_+__
lim X2
>2x" +8

(i) Without using L’ Hopital rule

(ii) By using L’ Hopital rule

(Inx)?

J1—sin(x)

Q2 (a) Differentiate y =

(b)  Given a parametric equation of the curve:

x:————1 - y=te”

Find _({y_ in terms of ¢
dx .

(4 marks)

(5 marks)

(4 marks)

(5 marks)

(5 marks)
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Q3

Q4

©

(d)

(@)

(b)

©

(d)

(@)

(b)

Find Cdlx—y for the implicit function x”y" =2, where m and » are constants.

(5 marks)

Two resistors of R, and R, are connected in parallel in a relationship of effective R as
follows:

S
Rl

1 1

= o

R R,

R, is increasing at the rate of 2 /s and R, is decreasing at the rate of 1 {/s.

Determine the rate of R when R; is 10 Q and R, =20 Q.

(10 marks)
2
Evaluate j xcos(x’ +1) dx by using substitution of u = x2 + 1.
0
(6 marks)
Evaluate _[ x*Inx dx by using integration by part.
(6 marks)

The voltage drops across the capacitor is given by V. = %ji(t) dt, where C'is

capacitance and i(¢) is current function. Given C=1 F and i(t) = e* cos5t,

calculate V..

(6 marks)

Determine f - by using an appropriate trigonometric substitution.
(x2 +1)2

(7 marks)
Determine the derivative of y =tan' (™).

(6 marks)
Examine the derivative of y =sin™" ( a J

x2+1
(7 marks)
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In3
e'dx

c Compute :
©) p hj:l —

(d) Calculate |

dx
xy25x3 -2

-END OF QUESTIONS-

(6 marks)

(6 marks)
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COURSE NAME : ENGINEERING MATHEMATICS 1

Indefinite Integrals

n+1

J.x"dx— n+1

Icscxcotx dx=—-cscx+C
Ie‘dx:e‘ +C

Icoshx dx =sinhx+C
[sinh x dx = coshx +C
Isechzx dx =tanhx + C
J.cschzx dx =—cothx+C

Formulae

fm =cosh~

J.\/‘ = sin ‘( ]+C

Integration of Inverse Functions

I;dx:ln|x|+C f _ o[ Z) 0
2 2
Icosxdx:sinx+C va —x a
1 1 4 x
jsinx dx =—cosx+C ja2+x2 dx:Ztanl o +C
J.seczx dx=tanx+C 1 1 .
J. — dx=—cot”| = |+C
Icsczx dx=—cotx+C a’ +x a a
1 1 X
Isecxtanx dx =secx+C ————dx:~sec“l(—)+C
I[x{sz—az a a

jmm :lcsc (a)JrC
IJ‘ = sinh" ( )+C

(2)re

- 1 af x
fsechxtanhxdxz—sechx+C J‘mdx—;sech Z +C
Icschxcothxdx:—cschx+C J. 1 1 P

———F————dx=—csch™| = |+C
|x|Va® +x° a a
1
—tanhl(£J+C, |x|<a
1 a a
Iaz_xz w= 1 X
—COthl('—)'f-C, |x|>a
a a
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FINAL EXAMINATION
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COURSE NAME : ENGINEERING MATHEMATICS 1 COURSE CODE: BEE 11303/BWM10103
Formulae

TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic
Ix? +k* x=ktan0 x =ksinh 6
x2 —k? x=ksecl x=kcosh@
k% -x? x=ksind x =k tanh @

TRIGONOMETRIC SUBSTITUTION

Trigonometric Functions Hyperbolic Functions
2 .2 x -X
= . e —é
cos“ x+sin“x=1 sinibi= ;
sin2x = 2sin X oS x <
X -
. e +e
cos2x = cos’ x—sin’ x coshx =
=2cos’ x—1

cosh? x —sinh? x =1
2
=1-2sin"x sinh2x =2sinhx coshx

2 _ 2 .
l+tan® x =sec” x cosh2x = cosh?® x +sinh? x

1+cot’ x =csc’ x

=2cosh® x -1
taan:Lanf =1+2sinh® x
l—tatx;nx+ 1—tanh? x =sech®x
x *tan 2
tan(xi'y):—_——y coth? x —1=csch’x
l+tanxtan y
i )= e e 2tanhx
sin(x + y) =sin xcos y £ sin ycosx =T,
( +y) ” . 4 . 1+tanh® x
cos(x £ y) =cosxcosy Fsinxsiny +
. L . tanh(x + y):,t?,l}!lf:tﬂml
2sin axcos bx = sin(a + b)x + sin(a — b)x 1+ tanhxtanhy
2sin axsin bx = cos(a — b)x — cos(a + b)x sinh(x + y) =sinhxcosh y +sinh y coshx
2cosaxcosbx = cos(a — b)x + cos(a + b)x cosh(x + y) = coshx coshy + sinhxsinh y
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