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BANGLADESH UNIVERSITY OF PROFESSIONALS
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Term Final (Spring) Examination 2023: Jul-Sep 2023

Student Gyoup: 0<Earned Credit Hours < 36

Subject: Math-101, Differential and Integral Calculus

INSTRUCTIONS:

moe a0 o

Use SEPARATE answer scripts for each section.

Question-1 in Section-A and Question-5 in Section-B are compulsory
Answer any other TWO questions out of THREE from each section.
Figures in the margin indicate full marks.

Assume reasonablc.data if necessary.

Symbols and abbreviations used have their usual meanings.

i

Full Marks: 180

Question 1
a.

b.

Question 2
a.

Question 3
a.

i

SECTION-A

(Compulsory)
Distinguish between lim,_,, f(x) and f (a).

What do you mean by differentiability of a function?
A function is defined as follows:

3-2x; 0<x<
Cf) =

N W w

-3 - 2x; x>
Examine the continuity and differentiability of f(x) at x = g

1 2x
1+x2

. . o1 2% .
Differentiate tan 11_’;2 with respect to  sin

~ State Leibnitz’s Theorem. If x = sin (%logy), then prove that

(1 = x¥)yy3 = 21xy;; — (100 + a?)y 10 = 0.
Evaluate thie. followings:
N L tanx — sinx
(l) x—vto x3

(i) Lt (sinx)®@"*
x-0

State and prove Euler’s theorem on homogeneous function u in x, y
of degree n.

If u=log(x®+y?+2z®—3xyz), show that
9,98 8\ _ __ 9
(& + -6—y + E) u= (x+y+2)?

. o« 0 ~ 1
Show that x* is minimum for x = -.
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Question 4
a.

Question 5
a.

Question 6
a.

b.

Question 7
, a.

Question 8
a.

State Rolle’s theorem. Verify the truth of Rolle’s theorem for the
function f(x) = x* —3x+2 =0 inthe interval (1,2).

Find the equation of the tangent at the point ‘t’ on a curve given by
x=acos’t, y=asin’t.

SECTION-B

(Compulsory)
Consider the formula [ e*{f (x) + f'(x)}dx = e*f(x) to integrate
x 1-sinx
1-cosx’

Integrate the following functions:
g 3x+2 .y x2tan1x3
O] ;o (i)

5x2+2x+3’ 1+ x6

Derive a reduction formula for [ tan™ x dx. Hence integrate tan® x.

2_y2

Evaluate [

0 (@zramz %

Prove that f:f(x) dx = fok f(k - x)dx.

rs Ox
Hence evaluate . YW

s
State Walli’s formula for f; sin™ x dx. Derive the formula and

T
evaluate [2 sin'® x dx.

[<9]

Define Beta: function. Prove that B(m,n) = fo (_13_;)_':‘7 dy;
m>0,n>0.

Write down theyelation between Beta and Gamma function. Apply
the relation in order to evaluate fol x7(1—x)5 dx.

s
Write down the formula to evaluate foz sin™x cos™x dx; m > 0,

n > 0. Hence find the value of [2 cos® x dx.

Write down the formula to calculate the arc length of polar
equation. Hence find 'the perimeter of the cardioid
r=a(l+ cos@).

Calculate the volume generated by revolving the area bounded by
x2/3 4+ y2/3 = 4 about x-axis.
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