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B.Tech.  (2011 onwards)  (Sem._1)
ENGINEERING f t4ATI- tEMATICS-I

Subject  Code :  BTAM_10,!
paper  tD  :  [41101 ]

T ime :  3  Hrs .
Max. Marks :  60

INSTRUCTION TO CANDIDATES :
1 '  sEcr loN 'A is  GoMPULSoRY cons is t ing  o f  rEN ques t ions  car ry ing  TWo marks
2.  SECTION -  B  & C.  have FOUR quest ions  each.
3 '  A t tempt  any  F IVE ques t ions  f ro rn  sECTloN B & c  car ry ing  ETGHT marks  each.4. Select at least TWO quest ions from SECTION - B & C.
5 .  Use o f  non programmable  ca lcu la to r  i s  a i lowec l .

SECTION-A

l. Write brief ly :

(a) Find the radius of curvature at the origin for the curve :
y4 + x3 + a (x2 - r  y \  -  a2v :  o .

F ind the area of  the card ioad r  :  a(1_ cos 0)
Find the votrume of a sphere of racl ius .a,.

(b)

(c)

(d)

(e)

If u : x log x1', where x3 + 1,3 a 3x!

F ind , t he  equa t i ons  o f  t he  t angen t
xJ - r  

,s  + 3xyz:3 at  (1 ,2,__l ) .

.1,,

l ,  f i nd  f  .
I

a n d  n o r m a l  I  r )  t h e  s u r f a c e

( f )  Show that  the area between the parabolas !2  :  4axand.r2 1av is  *  o ,  .
J

(g)  ca lcu late the vorume of  the sor id  bounded by the pranes x  :  0 ,  /  :  0 ,x+y *z : l andz :0 .

(h)  A par t ic le  moves a long the curve x :  t3  +1, !  :  t2 ,  z  :  2 t  :_  3, r i  here r  is  a  t ime.Find the components of i ts  ve loc i ty  and accelerat ion at  t  :  1  in  the d i rect ion
i  +  i  +zk .
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( i )  F ind  d i vF  and  cu r l  F ,  where  F  =  s ra , l l r J ,  , , j .  , J  ? ,_ ,  _ )
f i) State Stoke's theorem. 

- '- ' )  - '

SECTION-B
2.  Trace thc fo l ium of  Descar tes : , r3  + yJ :3  axy s tat ing the sa l ie , , t  o l in ts .
3 '  Find the moment of inert ia of one loop of the lemniscetes: 

"2 
: ,r2 c.s 20 about theinit ial l ine.

4 .  I f  u  : . f ( r ) andx :  r ccs  0 ,  y  : r s i n  0 .  t hen  p rove  t ha t  :
a ^

(r-  u ?'u I_ _r i.,,Q.) * _ J.'v)cx2  oy2- t  r

s' 
:;Tj3t.11.:Tm 

and minimum distances of the point A(3,4.r r) from the sprrere

SECTIOI\-C

- i ,  -x '
6.  Evaluate ( i )  |  f  *  t  dy, tx  b5,  change of 'order  of  inregrar ion,JJ

0 0

c  b a
f  I  l r  )  1  r \I

( i i )  J  J  J(" -*Y '+z ' )dxdydz.
_c _b _u

7. (i) Find the directionai derivative of $(.r ,y,z) : xy2 + yzJ atthe poinr (2,_1, l).

( i i )A  vec tor  f ie ld  i1  g iv .en  by  F  :  (s iny) i+ r ( r  +  cosr ) j .  I  r ,a rua le  the  l ineintegral over a circular path given ay *z * y) : oi, , : O .

8'  Apply  Green's  theorem to evaruate ,  
[ ] , ( i -s inx)r1"r .+cos xcb,  , .  where c is  the

J _

plane tr iangle enclosed by the l ines y :  0,  x :  f  anO y :? r .

g ' verify divergence theorem fbr F = *2i + i +yzk tak"n ourlrn. curve bounded by, :0 ,  J :  l ,  y :0 ,y :  l ,  z=  0  and  z :  l .

,
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