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Q3 (a) Find liq'" ;1- 
I 

by using L'Hopitalos ruIe.r+0 7 x" 
@mrks)

(b) Find 4 r, +-. *'yr.\ ' & x"y'
(5 marks)

(c) Givenparametric function of r =1-3sin(4rt) and y =2+3eos(4nt) -

show,*#=-l*t @rt'5.
(5 marks)

(d) Sand falls to the grormd at a constant rate of 110 f/ min forrring a cone shape with

radius that is always tlr€€ times its heigbt-

(t Find the vohrme relationship of the sand fall, I/in terms of h.

[HintVolume,V=lor'n1
3

(ir) Hence, determine the height of sand's changing ^n, # when its height'

ft = lo ft' 
(6 marks)
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Q4 (a) EvaluateJtt-rlGA.
(3 marks)

(b) Evaluare Ith' x & by using appropriate trigonomehic identity.

(7 ma*s)

(c) By using the substitution f =t"t |, evahrateJ*"" x&-

(10 marks)

a5 (a) Solvethe following

dr.(,) f,L.m'(n4].
,1(ii) I+e. [HintApplyhyperbolicsubstitrtion']
' 'lt -g

(9 mets)

(b) Find the crrvarne of tbe ellipse r=3cosf md y=2sinrat the points correspoading

to t=0 and t = nl2.
(4mdrs)

(c) Thecurue y:J44,-1<x<l, isanarc ofthecircle xz + y' =4. Findthearea

of the snrface obtained by rotating this arc 360" about the x-axis-
(6 marks)

- EFID OF QUESTION -
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FINAL EXAMINATION

SEMESTERISESSION: SEMrlz0nn0l3 PROGRAMME: I BEB/ l BEC/ I BED/ I BEF/
I BEH/ I BEU/ I BDD/2BFF

COURSE: ENGINEERING MATHEMATICS I COURSE CODE : BWM 10103 /BSM l9l3

F'ormulae

f+ &-sin-r x+c,lxl<l
'Jt -x'
t+ &-cos-'x+c,lrl<t
'Jt -x'
f+ tu-tan-t x+c
J l+x'

f4 &-cot-rx+c
J l+x'

f -! dx-csc-'x+C,lxl>I
" lrll'lx'-l
f,! &-sinh-rx+Cr Jx'+l

f+ &-cosh-r x+c, lrl>lt Jt'-!

f+ dx-sech-r lxl+c, o<r<I
'lrf 'Jl-x'
f+ to=csch-r lxl +c, x*a
' I r I .ll+ x'

- r lunnt x+C, lrl<1f+&=1r l-x' L*tht x+c, lxl> I

rll--,=='- &-sec-t x+C, lrl>1
'lrlJx'-l

- -n+l

lr"&=h*c, n*-l
.l

E* -lnlrl +c

J*rr &-sinx+C

Irh x &= -cosx * C

J*' x &= tan x+C

I"*' x &=-cotr+C

I*rtanx & - secx+C

J"t"t"ot x &=-cscr*C

It'e=e'+C
Jcoshx &-sinhx+C

Jtffi x &= cosh x+C

Jsechtr fo=tanh x+C

fcsch'x &--cothr+C

I*hrtanhr &--sechx+C

Jcschxcoth 
x &=--csch x+C

f(x)= f(a)+ f'(a\(x-a)*f'9)(x- a)'+f'!.o) 6-a)' +"'2! \ / 
3!

f (x'l = f Q) + f'(o)x * f'f) *' + f':o) x' + ."' \' 2l 3!

x = ksinh dx *ktan0

x = kcosh dx=ksecd

x = ktanh 0x = ksin9
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X'ormulae

t -tantx
A l-tz

cos/r = 1.''r,
,dtm=

I+ t"

sin 2x =

tanZx =

l- t2
COSI = 

-
I+ t"

- 2dt

.2t
sm.r l+t'

2ttanx=-l-t'

Trigonometric Fundiorc
g'-e-'

srnhx:-
2

, €t +e-t
COSn.f, =-

2

cosht r-sinh2 x=l
sinh2x = 2sinhrcoshr

cosh2r=cosh2 x+sinh2 r
=2cosh2 x-l
=l + 2sinh2 r

l-tanh2x=sech2r

coth2 x -l= csct'r

tanh?fi= 
zry

I + tanh2 x

I + tanhxtanhy

sinh(x t y) =sinhrcoshy t sinhycosh-r

cosh(r ! y)= coshxcoshy t sinhxsinhy

cos'x+sin2x=1
sin2x = 2sinrcosx

cos2x=cos2x-sin2r

= 2cos2 r-l
-l-2sin2 x

I + tan2 .r = sec2 .r

l+cot2tr=csc2r
. A Ztanx
t8ltl4x: 

-

1- tan2 x

tan(r X Y) =
tanx t tany

I + tanrtany
sin(x t y)= sin xcos.Y t sin Ycos r
cos(x t y) = c,osroosy+ sinrsinY

2sinccoshx = sin(a + D)r + sin(c * b)x

2sincrsin bx - cos(a - b)x - co{a + b)x

2cosarcos6r : cos(a - b)x+ cos(a + b\x

,=f."

1=1,"

[t' * i,'l''' w-
W-

I&
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Qr (a) 
H;xiS "T*T#*: 

test determine whether each of the following series

/i\ $"\r' 
?o n'+ 3 

'

€. 10ff{u} ) 
-.

\/ H nl

€f rr+lY'(ru) ) l-l\/ #\n)
(8 ma*s)

(b) Find the interval of convergence of the power series E+
(6 marks)

(c) Show that the Maclagrin series for gos I up to xt is

l_*' *tn _ ru 
.

2! 41 6!

Thenapproximare fi*- €) e tothree decimal places.

(6 marks)
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Q2 (a) Find

t2 -2u + c2(i) lim*
'.., 

;;:,',(ii) lim "'
r-t{.- e" -e"

t-
(iir) ,l$3r-Jxn -2x+3

(10 marks)

O) hermine the point(s) at uftich the following firnctions have discontinuities.

(i) f(x)=4xs-3x2+1

(ir) f(x):#
(  marks)

(c) I€t

,1"'aaa1 , 5<x<10

Determine whettrer f (x)is continuous or not atx = 5 .

(6 marks)

t




