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F.E. (Semester -  lD Examinat ion,20l2
ENGINEERING IV]ATHEMATICS - t I

(2oo8 Pattern)

Instuctions

B)

SECTION-I

Form tho diifcrential equation whosc general
a and b arc arbirary constanls.

Solvc lhe rol owing (anytwoJ r
i) (cosx cosy - sinx siny) dy = dx

') :l

sulur ion isy= a.  2 '+ bc 1 ' ,

Max [,4arks 100

1) tn Section l. solve Q. Na. I at Q. No. 2, Q No 3 u

Q Na.4, Q. Na 5otQ. No.6. tn scction - n, sotv\

Q . N o . 7 . o t Q  N o  8 , Q  N o . g o t Q  N a . l A Q  N o  l l

2) Answc/s ta the two scctions shoDld bc wtiran ln

seParate answ.xDoaks

3) Btack t'igurcs ta the .ight indicate fu narks.

4) Use af ctcctnnic packet calculatot is a owed

5) Assunc suitabtc data. ilnecessa.t.

t0

OR
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l 4 r  \  l 4 x  l
2. A) Fdm lhe dffss ialequaton stbsc gcn€rarsotiFn 6 y = A c.'s 

I I I'B""1 II

lvhere A and 6 arc arbitary constants. 6

' B) Solve the following (any two) : 10

i) (2xry + et) dx = (ex + y3)dy

ii) zxydy = (3y'z + x'z)dx

i , r  q+11+2xlv=e-"

3. Sotveanythree: 18

i) lRlel at temperaure loo'C cools in 10 minutes to a8'c in a room or

Gmleratu'e 25'C l-rnd lhc rcmperdlueolwater after 20minules

|  " .1ii) A panicle is movmg in a straighl lne wilh an accelerarion k 
I 
x + 

x r I 
directed

towards ofagin. lf it $arts fiom re$ at a distance a from lhe oigin, prove

that w larrive at oflgin al he end ortime 
4 J[-

iii) The equation oi an L'R circuit is aiven by L ; 
+ Rl = 10 cost. lr I = 0 al

l=O,expresslasafunct ionol !  i r t=Shenies 'and R =12ohms.

iv) Find the orthogonal rajedories otthe family of curves 12 = a2 cos2O

OR
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r ( x + 2 r ) = r ( x )

? - t ' - *  =  
6
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18
I 

::le"a:l!-c _19,m n.dram. rcr A prorr, rcd w rh d . ovc'rns b rn r I ro.wnrcr Ine cocf icr ntot Inq rdt conoultrv, tv , \  i  OOOO:, ir , . .0,g -n,In slcady slarc. Find the hcat tost per ho; through a mcrcr reng r"ot Gprpe, iflhe jnncr surface oflhc prpe is ar zoO.C and the ouler slrfa"ce otthccovefinq isat30dc.

ii) A cifcujt consisls of rcsjsbnce ,R, ohms and a condensor of,C, Farads' 
connccred lo a consranre.rn L E tf: is the vottage of lhe condenser ar rime
't'aftorclosing 

rhe circuitshow rhat rhe votrage at time,t,is E(t _ e-rcR).
',') 

LL*.:-":lll: ,g,*9 ,irres or brine rn which 2oo ks sal are dissorved.I  re<n w.t . r  runs in lo th.  tdrs nr  lhe r"ra ot  iO0 i i t rns per.  n""  -0," .Trxtue (nDr Jnirorm by . larnq rur  \  our ar  t l r  \1m^.atn. , t4w i . - r ,w, t  I
b o rorc onry 20 tq ot  s,  I .  I r  n rh j .an^ 1

iv) lf 30% oi a radio aclive subsra nce disappeared in I o days, how tong wil il
tal(e for 90% oi Lrodtsappcar?

5 Ar obra,n founer \a.: . \  e-n-.,-  i" ,  
" , .*,r"r= (t .  

.I '
7

sr e,*" tr.," io j;, a"

xcosnx dx thcn obta n rhe ret.rion beM.ar | ."d I

OR

= I^-st.,")

,6
- I

5
c) lt In
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b.  ̂ J  rmo Ine narmontcs ao,41,42,0r ,b2 otlhe Fourier seies of the followang
8

fi mn [l[

B) Evaruah, J"/Y e Y dY

erovet t ra t r "=  *+{J r " , .

, ' /

c) \c= J

i i n t = i i 1

7. a) Trace lhe tollowing curues

D  y r = ( x - 1 ) ( x - 2 ) { x -

i . )  x 3 + f = 3 a x y

SECTION-I I

3 ) .

n// ',x ,% 'x
1.0 1.9 ' | ,7 L5 ' | .2

+ cos e)
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bl  Provelha l  J  v  dx:  co l  d

") sr,o' t ur i" r-*)'

c) Show that the arc lonath s oi lrc c,r"" y = c cosn (f), .easurcd r.om irs
vene( b any pornt (r, yl s qiven by s, = y, cr.

OR

8. a) Tmce the tollowinq curves (anytwo) |

D Y ? ( x ' z 1 ) = x

i i )  r = a s i n 2 0
'  i i i ) x = a ( r  s i n r ) , y = a ( 1  c o s l ) .

b) E%luarc J xyds uronqrn"u,..oi ln"",.",Z *! ' /o, =t, inrenrst

.E
d x = ;  h _ d ( a ) ] .

, rrFFcyt irda, ons.cr r l ,ousl  rhr po,nL,.  2 3)da ras ,  I  1as,h"
axis.  6

OR

5

9. a) Find lhe equation of rhe sphcrc, whose cem.e is in thc positive octant. a nd
touching thcthrccco ordinalc/pancs.ndrhc ptanc2x t  y ,  27 -  6

b) Find the equarion of lhc right cncu ar conc w th vcncx ar (2, j , - 3). scmi
venrcalanglc 30. and dircction ratios ofaxis are 3, 4, _ 1.

c) Delerminc lho mdils ot thc riqhl circu ar cytindef a nd hence oha n ls cquation
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10. ?) Find rhe equarion or lhe sphere having
ano passrng through lhe cifcte :

x 2  +  y ?  + z z  2 x  3 y + 4 2 - B = 0 . x

b) Find the €quation oi the
. drawn trom orjqin b cul rhe

(2,  -  2,1) .

|UflI|lUIlilflfiul

ils cenrre on theptaneSx 1oy 42=9,

- 2 y - z = a

right circular cone generated
crrclc passing hrouqh lhe points

by slraighl lines
(1 ,2.2) ,  12.1 ,  -  2) .

c) Find the equalion of the right cncutar cytinder ot mdrus z and whose axis

y = 3 - z

Solveanyrwo:

"t e*ruao J'JG j's,-
0  x  1 r x ' + y '

b) Find lhe area or the region inside the circte x2 + y2 = 2ax bul tying outsjde rhe

c) ABCD isa squarcptarc oi
vafiesas the squaroolhe

a1a distance iA r,om AB.

srdc a and O is lhc midpoinl ofAB. tf lho dcnsiry
disbnce from O, showthalthe C.G. oftheptate is

6

6

.  2 =

t l
16

OR
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a) Expresslhetollowingas a srngie integraland hence evaluale

.ffi-

br E",i,"'" jf (i:1"1v:11, where v s rf e vo.rma or rhc sp hep,2 r f .,z = 2

c) Find lhe momc o' rnerlia orone toop ot rhe curu. r,
initalline.

riJ
jtil


