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BACHELOR OF ENGINEERING IN MECHANICAL ENGINEERING
SUPPLEMENTARY EXAMINATION, 20 17

{1st year 15t Semester)
Mathematics — 1
Time: Three hours " Full Marks: 100

(50 marks for each part)
Use separate Answer script for each part.

PART -1

Symbols & Notations have their usual meanings.
Answer any FIVE questions.

. (a) If y = cos(m sin~'x), then prove that
(1 = x)Ynsz — (20 + Daynsy + (M? =15y = 0.
{b) Verify Lagrange’s mean value theorem for the function
FOO) =x(x-Dx-2) in [0,%]. ' [5+5]
(a) State Cauchy’s Mean Value Theorem.
(b) Does f(x) = |x| satisfy Rolle’s theorem on [~1,1) ? Justify your answer.
(c) Usé Mean Value Theorem to show that x < sinT'x < -_(.5‘/_—-__::7—) . [2+3+5]
(a) Use Maclaurin’s theorem to expand f(x) =sinx in infinite series and give
the range of validity of expansion.
(b) Use L’Hopital’s rule to evaluate lim, o 10gan? x (tan® 2x).

(5+3]
. (a) If pyand p, be the radii of curvature at the ends of conjugate diameters of

2 2 2

the ellipse z—i + i’—z =1 , then show that pf + pg = (a? + b*)(ab) 5.

(b) Find the equation of the circle of curvature of 2xy +x +y = 4 at the point

(L. :
[5+5]



x2_ 2
5. {a) Show that f(x,y) = ixy Fﬁ’ () = (0.0) is continuous at (0,0) .
0. Goy)=(00)
xy 2 A
(b) Test the differentiability of the function f (x,v) = Jatey?! X yaEo
0 , x2+y? =0

at (0,0) .

[5+3]

6. (a) State and prove Euler’s Theorem for a homogeneous function in two

variables x and y of degree n.

3 3
(b) If = tan™? "xf;’ _ then prove that
2 9_73 6éu' . 2 Eﬂz_u o _ )
) x“oz+ 2xy xdy + Yooz = sin 2u (1 — 4sin® u).
[5+5]
7. {a) Define Limit of a Sequence and hence show that {x,} — % as n— o,
nZ+i
where x, = a3
2z 3 4
(b} Examine the convergence of the series x + x? +%—+ ’-i;— +... (x=0).

[5+3]
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8. Evaluate [Zsinxlog (sinx) dx. 5
9. &) A function f defined on [0, 1] by f(x) ={ * i xisrational

~ 0 if x is irrational
Find | f dxand [ f dx.

Examine whether /' is Riemann integral in [a, b]. 8
. 1T i
b) Let £-3, 3]- R be define by f{x) = {Zx Sty —meoss ' x#0
0 x=0
Examine whether f is Riemann integral in [-3, 3] and hence find f_33 [ dx. 7
10. a) Evaluate ffD V4a* — x? — y2 dxdy, where region D is the upper half of the circle
x? +y? —2ax = 0. 8
b) Show that  [Fe™""*dx <~ (1—¢71). 7
11. a) Evaluate [ff Ji’miz, the field of integration being the positive octant of the
sphere  x? 4+ y? 422 = 1, 7
1 .
" fo<x<y<1
. —_ — 1 .
b) For the function f defined as f(x,y) 5 ifo<y<x<l
0 otherwiseif0<x, y<1
Does the integral of [f, f(x,y)dxdy exists over R=[0, 1; 0, 1]? 8

12. Examine the convergence of the following improper integrals:

sinx

. 1
1 dx 1% -]
2) fO (x+1)(x+2)/x(1-x) b) J‘0 Vx dx ©) fU x

5

13.  a) State and proved fundamental theorem for integral calculus. 7
b) Calculate the value of f (4x — x*) dx using (i) Trapezoidal rule, (ii) Simpson’ s =

rule by taking 10 intervals. Compute the exact value and find the absolute error m
your result, 8




