Seat No.: Enrolment No.
(EM-8)
GUJARAT TECHNOLOGICAL UNIVERSITY
B.E. all Sem-1 Examination December 08/January 09

Maths-1 (110008)

DATE: 22-12-2008, M onday TIME: 12.00 to 3.00 p.m. MAX. MARKS: 70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

Q.1(a) (i) Let the functiorf be defined by 02
X/ x i X> =2, X%0
f(x)=¢x+1 X <=2
3 X = =2

Evaluate each of the followingilignf it exists.
im f(x) ,lim f(x), lim f(%).
X-0 X-2/5

X—>_2
(if) Explain various types of discontitiess with an, example. 02
(b) (i) Uing L'Hospital rule, evaluatdim i (I'= xeotx). 02
X-0X
(if) State Sandwich theorem on sequeacesusing it show that,
itd R with | x| <®thenx ~ Oyasn - . 02
(c) (i) Using mean v%i’@ theorem, show tBat— <J28<3+ i 03
28 27°

3 5
(i) Prov@ ta X(3 4x°) {x+x—+3i+...]. 03

V(A2 - ax?) 6 40
Q.2(a) Attemptany tworof the following. 04

() Forf(x)=x +H2,x [0 [0,5], find U(f,P) andL(f,P) forP ={0,1,2,3,4,5 }.
(i) State Fundamental theorem of Iné¢galculus and give one
example on which it is not applicable

(iif) Evaluate the improper mtegrfll—dx
0 X

7
(b) Evaluatej 4 (x—3)(7 — x)dxusing the concept of Gamma and Beta funcidan.

(c) (i) Test the convergence and divergence of tHeidhg serieqany two) . 04

¢ - 10 20 _ 40 e, 2n% +3n
A tanl—————— .
A S e s e -2 YA
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1x
(i) Evaluate”(x2 + y2) dA, wheredA indicates small area ky — plane. 02
00

Q.3(a) Suppose that =f(x,y,z) andx=gi(t),y=g2(t),z=gs(t).
Then write the chain rule for derivatofu w.r.t.t.
Expres8w/dr andow/ds in terms of andsif w=x+ 2y + Z,
x=r/s, y=r?+log@), z= 2. 05
. . x2y
(b) (i) Evaluate lim . 02
(xy) - 00) x* + y?
(if) Find the absolute maximum and mmom values of
f(x,y)=2+X+2y —x* —y? on the triangular plate in the first

guadrant bounded by the lines 0, y=0,y =9 —x. 03

(c) Find the length of the arc of the cuwe a co® andy = asin ; a> 0. 04
OR

Q.3(a) State Euler’s theorem on homogeneous functiomdJsishowsthat 05

2 2 2
M x M + v —sinzu (i) 2979 + 259 97U + 29U S 8nticosau
ox ~ ay x> axay ay?
ifu = tan’( @ + 2°).
Explain whether we can apply Euler’s theoren fer fiilmction

2,2
u=~T(xy = Ly-'-l
Xy
(b) (i) If u=f(x,y) then what geometricaligt/ox indicates? 01
(i) Ifx = Jw, y= Jwu, z=+/uv ahdu=r sinBcosy,
V= r Sin@sing, w\®®cosﬁ. Calcuiard .2 02
o(r,0,¢)
(i) The presqg%& at any.peint%, y, z) in space i = 400xy 7.
Find th hest pressure on the surfacheotihit sphere
X + =1. 02
(c) Find t&@%me generated by revolving the pamjgor 4ax;a> 0
about the latus,rectum. 04
Q.4(a) Evaluate”(x+ y) dydx; Ris the region bounded bx= 0,x = 2,
R
y=X YSX+ 2. 05
(b) Find the volume of the solid that lies under thenp X + 2y +z= 12
and above the rectanBle { (x,y) | 0sx<1,-2<y<3} 05

(c) For the vector fieldA=ki and A=k F .Find O+ Aand OxA.

Draw the sketch in each case. 04
OR
a/\/E\/aZ—x2
Q.4 (a) Change the order of integration and evaluaj'e J'ysz. 05
0 X
2
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(b) Find the area common te= a andr = 2aco® ; a> 0. 05

(¢) Find the scalar potential functidfior A= y2i +2xyj — 22K . 04
Q.5(a) Evaluatef-——~—dx+———dy, whereC = C; [ C, with
C XTHy X“+y
Ci:X+y=1 andC,:x=+2,y=+2. 05
(b) Evaluate”nydS, whereSis the portion of the plane+ y+ z=1
S
that lies in front of thg — plane. 05
(c) Trace the curvg= x+ (1 /x). 04
OR
Q.5 (a) Find the surface area of a sphere of radius 05
(b) Evaluatej F e di, whereF(x,y,2) = -y% +x +z°k andC is the
C
curve of intersection of the plane z= 2 and the cylindet %y*=1. 05
(c) Trace the curve 8y? =x (x—3a )% a> 0. 04
N
S
N\
S
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