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Q.1 Choose the correct option in the following questions, mention the correct option in [10]
the answerbook.
(1) A bounded function f is said to be integrable over la, b], if there is fixed number / so that
for every € > 0 there exists some > 0 such that
(8)|S(P, f) — I| < ¢ for every partition F with pu(Py >4 (b)|S(P, ) — I| > ¢ for every
partition P with p(P) > ¢ (0)|S(P, f) = I| < € for every partition P with WPy <o
(d)|S(P, f) — I| > € for every partition /> with p(P}y > 6
(2) In usual notations, the Lagrange’s form of remainder in Taylor’s theorem is
n—1 n— 7 n—
(a) 2O g 0k)  (b) Py et R
(c)(f—:’;%f"(a + ) (@)% f™(a -+ 0h)
(3) If u is a mesh of the partition P = {Tq, 1,29, ., Ta) for [a,b] then for every i = 1,2,...,n
(a) Au; = p (b) Az < (c) Am; 2 (d) Az; < p
(1) A function f cannot be integrable over [a, bj, if it is
(a) Increasing over [a,0]  (b) Decreasing over [a,b]  (c) Continuous over {a, b}
(d) None of these
(5) If P is a partition of [a, b], then
(a)ac Pbutbg P (b)ag P,butbe P (aecPandbeP (dja¢Pandb¢rl
(6) If a function f has o finite number of points of discontinuity over [a, ] then it is
(a) .ot integrable over [a, b] (b) integrable over [a, b}
{c) monotonic over [a, bl (d) none
(7) A function f(x) has s minimum at ¢ if while © passes through c, f changes from
(a) an increasing to a decreasing function (b) a decreasing to an increasing function
(c) an increasing to a constant function (d) none
(8) For a bounded function f defined on ia, b] and two partitions P1, P and P* = P U P,
(&) U(Ps, ) > U, )
(9) A twice differentiable function f(z) has a maximum at c if
(a)f(c) =0,f(c) >0 (b)f'(c) =0, f"(c) > 0
7 =0, <0 (d)Fe)=0,7(c) <0
(10} A refinement of a partition P contains
() At least one clement less than the elements of P (b) At least one element more than
the elements of P (¢) All the elements are different from P (d) No element different from P

Q.2 Attempt any Ten. (20]

(1) Show that if two functions have equal derivatives af all points of [a, 8], then they differ only
by a constant.

(2) Define: Stationary Point and Stationary Value.

(3) Show that sin (1 + cosx) is maximum at 2 = §.

(4) A function f is integrable over [o,c] and [c,]. If [ fdz =k, jcb fdz = 3k and j;’ fdz = 36,
then find k.

(5) Let f:[0,1] = R be defined by f(z) = 2.7. Find Jy fda.

(6) Prove that sina-sinf oot 0 where 0 < o <0< B < 3.

cos —cos o
(7) For a bounded function f(x) = o2, % € [1,7)] and partition P = {1, 2,5,7}, find U(P, f).
(8) State First mean value theorem of differential Calculus. [PTOj

@




(9) State Taylor's theorem.

(10} State the Second Fundamental theorem of integral calculus.

(11) In usual notations, prove that m(b—a) < fj fde < M{b—a},a<b.

(12) Prove that the function lr] where [z] denotes the greatest integer not greater than =, is
integrable on {0, 4] and f;[w]aw = 4.

Q.3
(a) State and prove Cauchy’s mean value theorem. ) [5)
(b) A twice differentiable function f is such that fla)= f(b) = O for 5]
0 < ¢ < b. Prove that there is at least one value ¢ between a and b for which f(€) < 0.
OoR
Q.3
(c) Prove Taylors theorem with Cauchys form of remainder. 15]
(d) Examine the validity of the hypothesis and the conclusion of Lagrange’s mean value theorem
for the function f(z) = 22% — 7z + 10 on {2,5]. 51
Q.4
(a) Prove that a conical tent of a given capacity will require the least 6
amount of canvas when the height is +/2 times the radius of the base.
(b) Show that maximum value of the function (z — )z —2){x —3) is [4]
23 gt 9~ %
9 3’
OR
Q.4
(¢) If ¢ is an interior point of the domain [a, b of a function f and is 6]
such that (i)#(c) = f'(c) = -+ = f* !¢} = 0 and (ii) f7(¢) exist and is zero, then show
that for n odd, f(¢} is not an extreme value, while for n even f{c) is meximum Or MirmuMm
Value according as f*(c) is negative or positive. ‘
(d) Examine the function {z — 3)%(z + 1)4, for extreme values. ' (4]
Q.5
(a) State and Prove Darboux’s theorem for integration. 15]
(b} By using definition of integration, prove that the function (3z + 1) is integrable on [1, 2] and
find its integral value. 5]
OR
Q.5

(¢) Show that a necessary and sufficient condition for the integrability of a function f is that
every € > 0, there exists § > 0 such that for every partition P of [a, b] with mesh less than
5:U(P1f)'_L(P?f)<E' [5]

(d) Show that the product of two bounded and integrable functions on [a, b] is also integrable.[5]
Q.6 | _
a) If a function f is bounded and infegrable on fa, ], then show that 5]

the function F' defined as F(z) = [ f(t)dl,a Sz < bis continuous on [a,0]. Also, if f is
continuous at a point ¢ of [a,b], then prove that F' is derivable at ¢ and '(c) = f{c).

(b) If £ is continuous on [a, b], then there exists a number ¢ in [a, b]
such that f; fdz = f(E}b— o).

OR
Q.6 :
(¢) Show that a function f is integrable on [a, p| iff for ¢ > 0, there exists § > 0 such that if P, P’
are any two partitions of [a, b with mesh less that 8, [5].

then prove that |[S(P, f) — S(P', f)l <e.
(d) Prove that a bounded function f having a finite number of points of discontinuity on |a, b]
is integrable on [a,b] . [5]
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