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GUJARAT TECHNOLOGICAL UNIVERSITY

BE - SEMESTER-1/2 EXAMINATION - WINTER 2017

Subject Name: Maths - |

Time: 10:30 AM TO 01:30 PM

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

X,X<0 . )
Prove that f(x)=1 , IS continuous at x =0.
X5, x>0

Find c of the mean value theorem for f(x) =log X; x € [1,€].
Attempt the following

Use Taylor’s series to find the expansion of log, x in powers of (x — 1).

2y 2
Evaluate tar;;zx.
X—>0 x“tan‘x
Attempt the following
lim
Evaluate cos x log tan x.
T
X — A

Find the local extreme values of f(x) = x> —9x* +15x+11.
Attempt the following

Test the convergence of 1 + 1 + L +...0
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Test the convergence of Z
n=1

Attempt the following

Find F'(x) for F()= [ - 1t2
+

3

3
Check the convergence of J
0

dx
V9 —x?

Find the area of the region between the x-axis and the graph of

f(X)=x—x*—2x,~1<x<2.

2
If  u=x*y+y’z+z°x, prove that (i)£+2+£ U=6(X+Yy+2)
oXx oy oz
. 0%u ou  du
i + + =2(X+y+z
()8x2 & o (X+y+2)

lou 1ou 16u_0

If u=f(2x-3y,3y—4z,4z-2x),provethat =—+=—+=—=
( ey »P 20x 30y 4oz
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Q.5 (a) Attempt the following
()  Evaluate ”ez“”dA where R is the triangle bounded by x=0, y=0 and x+y=1. 3
R

” a X X+y 4
) Evaluate ” Iex*y”dzdydx
00 O
(b) . —_— 07
Evaluate I J.(x2 +y*)dA by changing the order of integration.
0 x%/4a

Q6 (a) A vector field is given by F =(x?+xy?)i+(y?+x%y)j. Show that F is 07
irrotational and find its scalar potential.
(b) Verify Gauss’ divergence theorem for F =yi+xj+z?k for the cylindrical 07
region S given by x* +y* =a*;z=0 and z=h.

Q.7 (a) Attempt the following
()  Using Green’s theorem evaluate f [(xy — x?)dx + x?ydy] along the closed curve 3
C

C formed by y=0, x=1 and y=x.

(i) Find the extreme values for x° +3xy* —3x* -3y’ + 4. 4
(b) Attempt the following
() Expand e*log(1+ y) in powers of x and y. 3

(i) Find the directional derivative of the function ¢ = x’z +2xy’ + yz* at the point
(1,2,-1) in the direction of the vector a=2i +3j —4k.
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