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Differential & Integral Calculus
Chapter Wise Problems List

Chapter 1: Limit, Continuity & Differentiability

Write down the short note about the Limit, Continuity, and Differentiability.

x*+1 when x>0

. A function f(x) is defined as follows: f(x)=41 when x=0, Find the

x+1 when x<0

value of lim f (x)

x—0

X2 when x<1

. A function f(x) is defined as follows: f(x)=12.4 when x=1, Does

x*+1 when x>1

lim f (x) exist?

x—1

If f(x)= then find limits from the left and the right of x=0. Does the

1
1-e/

limit of f (X) at x=0 exist?

. A function f(x) is defined as follows: f(x)= e’ when -1<x<0

X when 0<x<?2

Discuss the existence of lim f (x)

x—0

x?+1 when x<0

. A function f (x) is defined as follows: f(x)=1 x when 0<x<1,

% when x>1
Discus the continuity at Xx=1.

?si h 0
. If f(x):{x sm(%) WENEZE then test the continuity at x =0.

0 when x=0
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3. A function f (X) is defined as follows:

1 when —owo<x<0

f(x)=4 1+sinx when 0<x< % ; Test the continuity at

2+(x—7T2)2 when %s X <00

x?+1 when x<0

1. A function f(x) is defined as follows: f (x)= when 0< x <1 ,Discuss

when x >1

X
1
X
the differentiability at x=0 and x=1.

1 when x <0

Math: Type 3

2. A function f(x) is defined as follows: f (x)=11+sinx when 0 < x <%,

2+(x—7%)2 when xz%

Discuss the differentiability at x=0and x = %
Chapter 2: Differentiation

Write down the short note about the Differential coefficient, Implicit equation and
Parametric equation; Statement of Leibnitz Theorem.

Theory/
Definitio

Find differential coefficient or j—y for the following functions (By using different
X

types of differential formula)

1) y=3¢-2x-2+8 () y=[&J;X1 (3) y= (X' -5)@2x+3)

(4) y=e¥ e (5) y=+x*—2x+5 (6)
y= In(x+\/x2 +a2)

Math: Type 1
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(7) y = 4sinx—cos x (8) y =sec® x—tan® x 9) y =gl
(10) y =In(secx+tanx) (11) y=e" * +tan*x (12)
y — Cos—l (ecot’lx )
g Find differential coefficient or j_y for the following functions (By using uv and %
>’ X
;‘ o formula)
< 2x% +5 COS X
1) y=x’Inx (2) y=xe*sinx 3) y= 4) y=
= My 2y G)y=73", @Y= anx
& Find differential coefficient or dy for the following functions (By using
& dx
E en Logarithmic formula)
" 2 nx i - COS X
g (1) y=x+ (2) y=(sinx) (B) y=x""+(sinx)
- Find differential coefficient or g—y for the following functions (For Implicit
o X
ks 8 Function)
S E
(1) xy®-3x* =xy+5 (2) €Y +ylnx =cos2x (3) (cosx)” =(siny)”
Te) Find differential coefficient or g—y for the following functions (By using Parametric
) X
E formula)
._.':a 1. x=a(t+sint), y=a(l-cost) 2. x=a(cost+tsint), y=a(sint—tcost)
> 3. x=t—1-t* , y=¢""
. . . . . dy (2 y d®y . .
Find the differential coefficient a ey e of the following functions. Also,
X
- dy d? V d* V — 2 this poi
© find the value of v vy o at x=2 this point.
&, 2 3y
1+ X+ X"+ X +X
- M) y=""—""3 (2) y=@-X)@+X)@+x)
=
g d’y _d
> (3) If y=3e** +2e%, prove that —¥—5—y+6y:O
dx dx
2 2
(4) If y=3e** +2e%, show that d 2’ = (d_yj
dx dx
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I~ Find differential coefficient or (:;i—y)r1 or y, for the following functions (By using
': X
ks qé Successive Differentiation)
s >
1. y=x" 2. y=e* 3. y=cos(ax+b) 4. y=sin(ax+b)
o Find differential coefficient or (3—1% or y, for the following functions (By using
W
E: Leibnitz Theorem)
£ (1) If y =tan™ x then show that (1+X°)y,,,+2(n+1)xy,,,+(n’+n)y, =0
<
= QIf y= (sin‘1 x)2 then show that (1— x2) Yoiz —(2n+1)xy,., —n’y, =0.
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Chapter 3: Partial Differentiation

=

Eﬁ -E Partial differential coefficient and related notations, symmetric function, homogeneous
o

2 g function, and Euler theorem for homogeneous function.

E A

- Find the values of u,, u,, u,, u, ,u,, u,, Uy, U,, U,, U, , U, U, etc. forthe following

& functions

[3\ a) u(x,y,z)=3x"yz—-5y*z+17z-99xy°® —3cos z +125

= b) u(x,y,z)=e(sinxy+cosz)

-'a Xyz 53 u 2.,2,2 Xyz

E c) Ifu=e thenshowthat—=(1+3xyz+x y°z )e

0X0yoz

a a) Show that x ya_u+26_u: 2u for u(x,y,z) :(x2 +y2 4+ 22).

o x oy &

o

ﬁ‘ b) Ifu=sint| X +tan1(ljthenshowthat xa—u+ya—u=0

5 y X ox ’ay

= d%u  0%u o°u  o%u

S o) Ifu= Iog(x2 + y2) then show that — + — = 0. Also verify = .

> ax2 oy? oyox  oxdy

Apply the Euler’s theorem, solve the problems

(3}

8 iyl ou ou .

& a) Ifu=tan™ X %Y | then show that X—+Yy—=sIin2u.

= X+Yy OX oy

< , x2+y? ou ou

= b) If u = Sin™! then show that x — + y— = tanu

(4} x+y 0x ady

E x+y Ju Ju 1

— Cjpn—1_~7Y hdhad Y o]
c) If u=Sin N then show that x = + Yoy = L Sin2u
Chapter 4: Application of Differentiation
=)
?\ £ | Write down the short note about the Tangents and Normals; Stationary point, Inflation
o g . . .. . . .. .
2 & | point, Sadel point, Critical Point, maximum and minimum value of a function.
= A
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In Rate of Change: -

Q1. A city’s population is modelled as P(t)=2t*+10t+200 persons (t is the number of

years since 2000). What would be the average rate at which the population is changing in
2005?

Q2. The volume of a cube is increasing at a rate of 9 cubic centimeters per second. How fast

Math: Type 1

is the surface area increasing when the length of an edge is 10 centimeters ?
In Tangents and Normal: -
Q1. Consider the curve given by y=f (x)=x>-x+3

a. Find the equation of the line tangent to the curve at the point (1,3)
b. Find the line normal to the curve at the point (1,3)

Math: Type 2

2 2

Q2. Find points on the curve XZ+% =1 at which the tangents are, (a) Parallel to x—axis (b)

Parallel to y—axis.

Find the Maximum and Minimum values of the following functions,

QL. f(x)=2x>-3x*-12x Q2. f(x)=3x"+4x’-12x*+12

. 1) .
Q3. Show that the maximum value of X’ In (;j is %.

Q4. A liquid form of antibiotic manufactured by a pharmaceutical firm is sold in bulk at a
price 200 tk. Per unit. If the total production cost (in taka) for x units is

C(x)=500000+80x + 0.003x?

Math: Type 3

and if the production capacity of the firm is at most 30,000 units in a specified time, how
many units of antibiotic must be manufactured and sold in that time to maximize the profit?

Q5. A factory manufactures ball-pens and all products are sold at Tk. 10 per piece. If for
manufacturing x pieces of ball-pens total cost, c(x)=30+2x+0.02x2.
(a) How many pieces to be produced for maximum income?

(b) What will be the maximum income?

Chapter §: Various Theorem & its Application
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=
> ©
g "é Statement of Rolle’s Theorem, Mean value Theorem & Taylor series Theorem.
< &
=8
. Verify Rolle’s Theorem for f(x) = x* — 3x + 2 in the interval (1,2).
= ‘; 2. Verify Rolle’s Theorem for f(x) = (x - 1) (x - 2) (x - 3) in the interval (1, 3).
e 2
§ [_‘>w 3. Prove the validity of the Rolle’s theorem for the function f(x)=1-(x—-1)* in the
interval [0,2].
1. Ascertain the validity of Mean value theorem for the function f(x) = x (x - 1) (x - 2)
on
i~ the interval [0, 1].
W 2. Find the value of c of the mean value theorem f(b) - f(a) = f'(c) (b - a) if f(x) =
o .
H>~. (x-1) (x-2) (x-3) oninterval (0, 4).
= 3. Justify the validity of the mean value theorem for the function f(x) = (x - 1) (x - 2) (x -
= 3) in
> the interval (0, 4).
4. Find the value of ‘c’ in the mean value theorem f(b) - f(a) = (b - a) f'(c) if f(x) =x2, a
=0,b=1
1. Find the Taylor Series for f(x) = e™ aboutx = — 4.
= cg 2. Find the Taylor Series for f(x) = x* — 20x + 6 about x = 3.
§ & 3. Find the Tylor series for f(x) = cosx about x =3.
B 4 Find the Tylor series for f(x) = Inx about =2
Chapter 6: Integration
B g
S 'g Write down the short note about the Integration Graphically.
< &
%]
=
— Solve the following integral (By using normal integration formula)
g, 2
1 1 X°+2x-1
> 1) [(65x® +=)dx 2) | (= +e*)dx 3) | ——=" "dx 4) [ (x+2)(x+3)dx
= @ e+ @ [ O (@) [(x+2)(x+3)
==
§ (5) [sin*xdx  (6) [tan’xdx  (7) [Vi-sin2xdx  (8) [VI+sinxdx  (9) [ £
1+sinx
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Solve the following integral (By using Method of Substitution formula)

dx @ [-&

e*+1

[\

Folfze  olgiae ol

en | Solve the following integral (By using Method of Integration by Parts formula)
)

E 1) [ xe'dx (2) [ x* cos xdx ® | &;X)dx

- Integrals of Some Particular Functions

)

N O a— 0 ﬁ

Solve the following integral (Definite Integral)

&
log2 x

(1) j(6x2—5x+ 2)dx 2 I

[N

J-l tan~* x dx
0

(6) Iﬂlzsinzﬁcose’ﬁd& ) j sin® 2t cos 2t ) d
1+x? 0 ;

Chapter 7: Multiple Integral

Solve the following double integral problems,

—

QQ)_ 32 23y

H>v a) ()”xy dy dx ” 3x +y? dxdy

21 1y

~ Solve the following triple integral problems

8_ 11-x1-y? 312

> (@ [ [ [ zdzdydx (®) [ [ (x+y+2)dxdydz
00 O -301

Chapter 8: Gamma & Beta Function

Write the difference between Gamma and Beta functions.

3
dx (3) j(ZSin 6—5co0s8)dx
0

C)J

(4) J%(xln x) dx

(©)

P C— N
> —y B,

(ﬁjdy dx
y

(2x+y+2z)dxdydz

3y

!

b —S

Definition of Gamma, Beta functions, Write the properties of Gamma, Beta functions,
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Solve the problems by using the property of the Gamma function.

(a) () (b) r[Zj © r[% if r(lj: 27 (d) r(_Zj

2 3) 10

Q1. Evaluate j e *x°dx, using the property of Gamma function
0
%25 I . 1\ 27 . )
Q2. Evaluate J'Te x3dxif T 3)= 157 Using the property of Gamma function
0

Apply the properties of Beta function solve the following problems,

4 4
3

2 2 3
(a) [sin®@cos* 6 do (b) [sin®6 do (c) [sin?6cos’ 6 do
0 0

N w

(d) (1-x)" dx

Ot O]

x*(1-x)" dx (e) j[x

Chapter 9: Application of Integration

Real life problem:

1. A car starts from rest at s=3m from the origin and has acceleration at time t given
by a=2t—5ms. Find the velocity and displacement of the car at t=4s.

2. The electric current (in mA) in a computer circuit as a function of time is i =0.3—-0.2t
. What total charge passes a point in the circuit in 0.050s.

Area Related Problem:

1. Find the area of the circle X* +y*=a’ is ra’ square units.

2 2
2. Find the area of an ellipse -7 +Z—2 =1 is zab sq. units.

3. Find the area of the region enclosed by the parabola y° =4ax and x° =4ay.
4. Find the area of the region enclosed by the straight line y = 2x and parabola y* = 4x

Volume Related Problem:

1. Find the volume of the solid that is obtained when the region under the curve y =sinx over
the interval x=0 and x = is revolved about the x-axis.

2. Find the volume of the solid that is obtained when the region under the curve y* =4ax over
the interval [1, 2] is revolved about the x-axis.
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