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Ro l l  No

To ta l  No .  o f  Ques t i ons  :  09

B. l ' ech .  (2011  Onwards)  (Sern . -1 )
ENGINEERING MATHEMATICS _ I

Sub jec t  Code  :  BTAM-101
Paper  lD  :  [A1101 ]

T ime :  3  Hrs . Max.  lV la rks  :  60

I N S T R U C T I O N S  T C  C A N D I D A T E S  :
1 '  S E C T I O i l I - A  i s  C O M P U L S O R Y  c o n s i s t i n g  o f  T E N  q u e s t i o r r s  c a r r y i n g  T W O  m a r k s

e a c  h .
2 .  S E C l - i O N  -  B  &  C .  h a ' . r e  F O U R  q u e s t i o n s  e a c h ,
3 '  A t t e m p t  a n y  F I V E  q t t e s t i o n s  f r o r n  S E C T I O N  B  &  C  c a r r y i r r o  E I G H T  m a r k s  e a c h .
4 .  S e l e c t  a t l e a s t  T W O  q u e s t i r : n s  f r o m  S E C T I O N  -  B  &  C .
5 .  S y m b o l s  u s e d  h a v e  t h e i r  u s u a l  m e a n i n g s .  S t a t i s t i c a l  t a b t e s  i f  d e m a n d e d ,  m a y

b e  p r o v i d e d .

S[,CTION-A

1. Soivc the foi lou' ing :

a) I ind a:;r,ntptotes. paral leitr:  axes, of the cur\re : )). i2.,r; ,  __rr; ,  I  0
..,2 ,, l

b)  Lr t  i ,  *? '= I  be a g ivcn e i i ipse.  Wr i le  i ts  area in  t i rc  l i r r r l  o l '  ,doLrb le in tegra l .

c) Find the r,,akie of 9::tt!. where x = r'cosg & y -- r.siii[].
d (  \ . J ' l

d) If an e.ror of lYc is nrade in nreasuring the sicre of ir sqilare . rr lrat ir; thc per.centage
er|c-,r in illr ari:a.?

1 , 1  
I  

+  1 , t  l

e) ls ttre f irnct:r ' t \ . , fo.r;) :  -_-r, i  * holnogeneous'? rf r cs. r. , ir ir i  is rts degree?
'r - * '1'  '

3 l

0 \\/ irat is rhe r,.airLe of f  j l r t  +31,2)dycl.r, i
0 c

g) Give g,:onretrical interpreiation .i Ji, lrL
0 . , :

h) Sho.,r' that lc\r- tlre r cctor. ticlo F = x, i + ,-, .1 + ,, k,V (i"t ,, l.; .- {t
i ;  l : o r ' ( , r ) - . . 1 , : )  = ]  cos (x -J  - - - )  .  co lnp l l t c  V "1V jn ; .

a

j )  [ l r ; . r ] t r a t , t '  
) t v d s  c r v e r t h e c u r v e C g i v e n b y x : 4 c o s l . r . , - - 4 s i r r r ,  . = - . 1 ;  ( ) < t < n 1 2 .
(:
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SECTION-B

Trace t i -re fbi lor.r ' ing cr- i lvcs by giving their  sal ient fcature :

a) x21,2 : ot(f - t').

b )  r  -  a (secO'  cosO) ,  r i  >  0 .

a )  F i n d  t h e  l e n g t h  o f t i ' e  a r c  o f t h e  c y c l o i d  x :  a ( 0 _ s i n O r ,  ) ,  :  ! ; ( l  r ; o s t ) ] .  0

b) Use def-rni te integral to i ln i  the areaol. the el l ipse I-- l  = ,' a : h '

b) Evaluate the tr iple

J .

4.

5 .

6.

! 0 1 n .

a) r f  u= iogi . , , i  *1tr) ,showtnar 1x2 +y,+rr l i ' : r+- , 'g l=,
\ c' l- 0y ,.)2" .)

b) state Euler's theoieur for hornogeneoLls functions and vt:rii'v ir fc.r
z; : sin-r (x I ,i * taii-l (i, I x).

a) Find the maxitttutr and minimum cl istances f ionr ihe origin ro the curve
5x7+6 .o+512 -8=0 .

r '  1  
D (  t r .  t ' .  r '  ,b)  I f  u '=

y_ .2  z_x  x_y  0 ( x , y . z1

SECTION-{]

a) Evaluate ihe fbilc,,r,irjg inteqrar by changing the orcler of ir.rtegrati,,n :
r f

|  |  (* '  |  . r  
t ;cr , , t i  .

0 r

.j I vr-v
i r  t

ttt leglit l  | | | xyzti:, lyCx.
I  l i x  0

Find a unit vector norrnal io tire sr-irfhce ,3 + y2 4-

Shorv that t l ie vector f ieiC Fe, y,;)
is irrotaiional.

8. a) calculate the v;ork done bi '  F(r,y,z) = i- i l  ,  Dzk in rnovinr thc par.t icre from
(0.0,0)  to  ( i , -1 ,1)  a lonq the curve x  = ! ,  ) )  :  - t2 ,  2  : t  1or  0 - -< I  : i  L

'/. 
a)

b)

the ' r ,  ' i ; r t  (  1 ,  2 .*1)

+ ( r  - : . r ) j + ( z )  - xy ) k

S is th, tr iungular surface

the  sca l r l  po ten t ia l  o f  the
2 r+ + ) ' . t 1 .

U

bt CornpLrte jF rl,a.t. rvhere F = ,t +(r, -zij - xyk and

u , i t h  ve r r i ces  (1 .0 .0 ) ,  ( 0 . i , 0 )  and  (  0 ,0 ,2 ) .

What do yo, nteait b' conservative 'ector fieid,? F,inC
conservative vector f icicl i tr .^l) = (2.rcos 21,)i  _(2x2 si i2.t

2 |  M-s4091
is:r. i"441
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