MTH101 Solution: Practice Questions
Lecture No. 26 to 28

Question 1: Evaluate the integral by using substitution method: J'tizcos(%—lj dt.

Answer: —sin G —1j +C

Solution:

Let u :%—1,

= du :—tizdt :>ti2dt =—du,
1 1
..J't—zcos&—ljdt =jcosu (=du),
=-sinu+C,

:—sin(%—lj+c. ( by replacing with the original value)

3
Question 2: Evaluate the indefinite integral by substitution method: '[ mdx.
X

Answer: M+C
Solution:
Let t=1+Inx,
= dtzldx,
X
Hence, j%xﬂ.ﬁdt =%+C _ (1+I:x)4 C.
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Question 3: Evaluate the sum: ) (k* —6).
k=1

Answer: 98

Solution:



S K -6)=3Kk -6,
k=1 k=1 k=1

_7(7+1)(2(7) +1)
6

-6(7),

840,
6

=98.
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Question 4: Express » 3 in sigma notation so that the lower limit is ‘0’ rather than “2°.

k=2

3 .
Answer: Y3’

=0

Solution:

We will define a new summation index ‘j’ by the relation
j=k—2o0rj+2=k,

Now when k=2,j=2-2=0,
When k=5,j=5-2=3,

3 3
So the new summation will become 23“2’2 = ZS‘ .
j=0 j=0

Question 5: Find the area of the k™ rectangle below the curve y = x? on the interval [0, 2] by
taking x; as

I.  Right end point

ii.  Leftend point

Answer- (i)%z (ii) 8(kn‘31)2

Solution:

In order to find the area of k™ rectangle, first of all we will find the width or base of the
rectangle that is AX.

AX =b__a=g.
n n
X, =a+kAXx,
Right end point
=0+ k.E =£.
n n

The height of the rectangle is



5

2|<]2 _4k?
n

n

f(x;):(

Thus, the area of the k™ rectangle will be

Area=heightxbase

= f(x,).AX,
_ 4k 2 8k®
n> ' n n®’

X, =a+(k—1)Ax,
Left end point _
P :0+(k_1)_E:M_
n

The height of the rectangle is

2(k —1)j2 4k -1)?
n o

f(x’;>=(

Thus, the area of the K™ rectangle will be

Area=heightxbase
= (X, ).AX,
_ Ak-1)? 2 _8(k ~1)?
n> 'n n

Question 6: Find the approximate area under the graph of function y = x over the interval

[0,2] by taking Ax:% and x, :%.

Answer: 2
Solution:
Given that Ax =2 and X, =%,
n n
« 2k
f(x,)=—,
n



D f(x)AX= ﬁ
k=L n

k=1

RN
n" ‘=

:izn(nJrl) _2(n+1) :2(“3)
n 2 n n

n—w

Area = lim [Z i (x’k‘).ij = lim 2(1+£j =2.
k=1 n—oo n



