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Bangladesh Army International University of Science and Technology (BAIUST) Comilla

Term Final Examination, Spring 2022

Department of Electrical and Electronic Engineering
Level-1, Term-I
Course Code: MATH111
Course Title: Calculus-I
Credit Hour: 3.00

Notes: Time : 3 hrs.
Marks : 150
a. Each question carries 25 marks.

b. Answer any five (05) questions. Either three from Part-A and two from Part-B, or two from

Part-A and three from Part-B.

PART-A

e i

. Determine the area of the region enclosed by the curves y* =4x and y = x and also sketch
the graph.
b. Construct a fraction whose numerator is x and denominator is (1+x)(1+ x*), then

integrate the fraction with respect to x.

A
a. Calculate: (i) Isins x cos’x dx (ii) Show that, A(p+1,9)+ B(p,q+1) =B(p,q)-
0

b. Compute the radius of curvature at any point of the curve x = a cos®@, y=asin’ 6.
Show that of the tangents at the points where the curve y = (x—1)x- 2)(x —3)is met
by the axis, two are parallel and the third makes an angle 135° of with the x —axis.

Tnvestigate for what values of x, the given function f(r) = 5x° ~18x’ +15x" ~10 possess a

maximum and minimum value.

Determine the equation of normal at 7 on the curve x = a(2cost +cos 2),

y =a(2sint —sin 2¢).
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Identify all the asymptotes of the curvex® —xy —xy* + y* +2x* — 4y +2xy+x+y+1=0.
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PART-B

Identify the definition of curvature and radius of curvature.
1

By using techniques involving the Gamma function, determine the value of J' x%e 2 dx.
Estimate the radius of curvature at the point(p,r) of the curve #"*? =" D

r3

Show that the radius of curvature at the point (r,8) of the curve r?sec26 = a’is —.

a

Calculate: (i)IS(jCC;J_j)de (i) j (eﬂlogx o ex]oga) h

2
By using techniques involving the Beta function, show that the value of jcos Xdx="—
0

Determine all the asymptotes of the curve y* + x>y +2xp* — y+1=0.

Identify any three (03) formula of tangent or normal.

b a
Write a fraction whose numerator is (x + 4) and denominator is (x-2)(x—3). Then integrate

3 3
Show that the tangent at (a,5) to the curve (E] i} (_y_) =2is 2+ % =2.
a

the fraction with respect to x.
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