CHAPTER 7
INTEGRALS

CASE BASED QUESTIONS

SI. No. | Read the passage given below and answer the following questions

1L We know that _Ir: flx)dx = f: flx)dx + _I': flx)dx ... +_|':fI Flx)dx where

—x, x =<0
x, x=0"

Also |x| =f(x) ={

Now evaluate the following

a) | f¥x—1]dx=

(A) -5

(B) 5

(€) 3

(D) None of these

b) _I"_lllxldx =

(A) -1
(B) 1
(€ 2
(D) -2

i~
)| J7I% Isinx| dx=
my 4

(A) 1
(B) 2
(C) -2
(D) -1

d |5 1x? -1 dx=

(A) 3
(B) -3
(C) 2
(D) -2
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Understand the following properties and answer the questions
.r_nﬁ flx)dx=2 _r; f(x) dx, f(-x) = f(x) even

= 0 , f(-x) = -f(x) odd
And

I5 f(x)dx = [ f(a— x)dx

a)

_I':“ “log tanx dx =

(A) O
(B) 1
(C) 2
(D) 3

b)

=) dx =

T
24x

J2, log (

(A) 1
(B) 2
(C) 3
(D)0

c)

_I':’“} log(1+ Tanx) dx =

(A) (m/2) log2
(B) (rt/4) log2
(C) (r/8) log2
(D) None of these

d)

(A) O
(B) 1
(€) 2
(D) 3

The work done by a constant force of magnitude F on a point that moves a displacement d

in the direction of the force is the product: W = Fd. Integration approach can be used both
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to calculate work done by a variable force and work done by a constant force. This suggests
that integrating the product of force and distance is the general way of determining the
work done by a force on a moving body. The work done by a force f(x) which displace a

body from a point a to b is define as below.
W=f: flx).dx

Based on the information given above, answer the following questions:

a) The work done by a variable force f(x) =x?-4 from x=5 to x=8 is calculated by formula

(a) W= (x*-4) .(8-5)

(b) W=[7 3(x* — 4)dx
(c) W=[7(x2 - 4)dx
(d) W=7 (x2 — 4)dx

b) The work done by a variable force f(x) =x?-4 from x=5 to x=8 is

(a) 118 units
(b) 117 units
(c) 116 units
(d) 115 units

The work done by force f(x)=tan?x from 0 to E.

4+ .
(a) TT units
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3= :
(b) TT units

(c) 4:'1? units
(d) 4;” units
d) The work done by force f(x)=sin3x.cos®x from - E to E
(a) E units
(b) i—m units
(c) 0 units
(d) E units

In real life, integrations are used in various fields such as engineering, where engineers use
integrals to find the shape of building. In Maths/Physics, used in to find the center of
gravity, kinetic energy, mass of a body, volume , surface area, force, work etc. In the field of

graphical representation, where three-dimensional models are demonstrated.

a) Find the area bounded by y = x 2 ,hex - axis and the lines x =-1and x = 1.

(a) g sq unit (b)% sq unit (c)é sq unit (d)i sq unit

b) Find the area bounded by y = x, the x — axis and the lines x =0 and x = 4.
(a) 4 squnits (b) 16 sq units
(c) 32 squnits (d) 8 sq units

c) Volume of water in 4 minutewhich passes through in a riverwhose width(b) and height(h)

are 5m and 4m, and water is flowing at a rate %= (3t? + 2t) m/ minute. then formula fot

calculating volume of water is
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(a) Volume=4 f;ﬁ(Er: + 2t)dt
(b) Volume=5 f;(Er: + 2t)dt

(c) Volume=4f;(3r: + 2t)dt

(d) Volume=20 f:[z‘.rf + 2t)dt

d) Volume of water in 4 minute which passes through in a river whose width(b) and height(h)
are 5m and 4m, and water is flowing at a rate g= (3t2 + 2t) m/ minute. then volume of
water is

(a) 128000 liter (b) 1600000 liter
(c) 1400000 liter (d) 800000 liter

e) The value f_jj || dx is

(a)4 (b) 0 ()8  (d)2

5 The given Integral [f(x)dx can be transformed into another form by changing the
independent variable x to t by substituting x=g(t)

Consider I=[f(x)dx

Put x=g(t), so that dx/dt=g'(t)
we write  dx=g'(t)dt
Thus I=[f(x)dx = [f(g(t))g'(t)dt

This change of variable formula is one of the important tools available to us in the name of
integration by substitution.
For example: [2xsin(x?+1)dx

Put x2+1=t
2xdx=dt
[sin(t)dt= —cos(t)+C
= —cos(x?+1)+C

Based on the above information answer the following questions.

sinltan™ ' x
(i) _Irl:—r]dx is equal to:
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(a) —sin(tan™' x) + C

(b) —cos(tan™tx) +C
(c) tanx +C

(d)None of these

(i) [tanxdx is equal to:

(a) secx+C

(b) cotx+C

(c) log|x|+C

(d) None of these

2x

(iii) | To.= 4x is equal to:

(a) 1+x2+C

(b) log| 1+x?|+C

(c) log|2/(1+x?)|+C
(d) None of these

(iv) [sin(ax+b)cos(ax+b)dx is equal to:

(a) cos?(ax+b)+C

(b) sin?(ax+b)

(c) (-1/4a)cos2(ax+b)+C
(d) None of these

1

(v) Integral of is equal to:

xtxlogx
(a) |1+logx|+C
(b) log| 1+logx|+C
(c) logx+C

(d) None of these

6 The given Integral [f(x)dx can be transformed into another form by changing the
independent variable x to t by substituting x=g(t)
Consider I=[f(x)dx
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Put x=g(t) so that dx/dt=g'(t)
we write  dx=g'(t)dt
Thus I=[f(x)dx = [f(g(t))g'(t)dtf

This change of variable formula is one of the important tools available to us in the name of
integration by substitution.

Based on the above information, answer the following questions:

E'|.'B.EI. X

() 0= dx is equal to:

(a) e™™ *4C

(b) tan~'x +C

(c) e*+C

(d) None of these

Tx

=i .
— dx is equal to:

(i) ==
(a) (sin"*x)/2+C
(b) (sin"'x)?/2+C
(c) (sinx)/2+C

(d) None of these

.ee SinX
(iii) f P dx equal to:

(a) 1/(1+cosx)+C
(b) sinx+C
(c) cosx+C
(d) 1/(1-cosx)+C

(iv) [ == dx equal to:

(a)
(b) Ze=tC

1
x2 +C

-
g

-1
(C) :Ex3+c

(d) None of these
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1

() J

(a) logx+C

(b) (logx)*™™/(1-m)+C
(c) 1/logx+C

(d) None of these

dx,x>0 equals:

x(logz)™

/ The given integral | f(x)dx can be transformed into another form by changing the
independent variable x to t by substituting x = g(t).
Consider I = [ f(x)dx
dx ]
Putx = g(t) sothat— = g (t)
We write dx = g'(t)dt
Thus, I =[ f(x)dx =[ f{g(t)}g'(t) dt
This change of variable formula is one of the important tools available to us in the
name of integration by substitution.
For example [ 3x*cos(x? — 2)dx
Putx®—2=t
3x%dx = dt
fcos[t] =sin(t)+ C=sin(x?—-2)+C
Based on the above information answer the following questions.
a) sin(tan™! x)

J—,.dxis equal to
1 + x-

(A) —sin(tan™tx) + C (B) —cos(tan™tx) + C

(C) tan(sin™*x) + C (D) —tan(sin"tx) +C

b) 2cosxy —3sinx
dx is equal to

Gcoosx +4sinx

(A) tlog|3 cosx + 2sinx| + C (B) ~logl3 cosx — 2sinx| +C

(C) log|2 cosx + 3sinx| +C (D) ~log|2 cosx — 3sinx| +C
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c)

f[xa — 1)%x5dxis equal to

(M) 2 - D7+ i G- Di 4 C
(B) %(xﬂ - 1)5—§[x3— 1):+ ¢
© i - D+ - DitC

0) 2(* - DF =2 (P - i+ C

d) _ _ 3
f (x 1)(:; log x) dxis equalto
(A) ﬁ(x— logx)? 4 C (B) ﬁ(x— 1)(x —logx)®+C
(C) %(x—logx)4+c (D)%(x— 1)(x—logx)*+C
e) x
j %cﬁ is equal to

(A) cos(e® x) +C
(B) — cos(e® x) + C
(C) tan(e* x)+ C
(D)tan(x* e) + C

Consider the integral

(= [ T + £ W) dn
=fe‘rf(x] dx—I—J-e‘rf'[x] dx
=1, +feff*[x) X, e ee e e (1)

where [, = f e fx)dx

Taking f(x) as the first function and e* as second function in I, andintegrating
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it by parts, we have

I, = fx)e* —Jf'(;r] e*dx+C

Substituting I, in (1), we get

I =e*f(x) —Jf’(x) e* dx+ f e*f'(x) dx+C

I=e“f(x)+C
Thus,

f e [F () + F' ()] dx = e*F(x) + C
For example [ e*[sinx + cos x] dx

Put f(x) = sinx so thatf'(x) =cosx
J. e*[sinx + cos x] dx=f e*[flx)+ f'(x)] dx=e*f(x)+ C=e*sinx +C

Based on the above information answer the following questions.

a)

f e*secx [1+ tanx]dx is equalto

(A) e*secxtanx + C (B) e*secx+ C

(C) e*tanx +C (D) e*[1+tanx] + C
b) | 1

f e [tan_lx + e dx is equal to

(A) e*tanx + C (B)lsz+c

(C) e*tantx+C (D) ef"’_%:f+c
c) 1+ sinx

f g* [—] dx is equal to

1+ cosx
(A) e*tanx+ C (B) e¥tan=+ C
(C) e*secx+C (D) e¥sec’Z+C

ZIET, BHUBANESWAR

Page 10




d)

xe® .
dx is equal to

(1+x)?
Ex Ex
(A) L. TC (B) . tC
Ex Ex
(C) (14+x)" tC (D) (14+x)8 tC
e) 2 x
x“+1)e
%dx is equal to
(x+1)°
pxt1l px—1
(A) e _l—l-G (B) e x+1-|-C
rat+1 LAt +1
(C)e—x+l+ﬂ (D) e x_l-I-C
9 1) Athermometer reading 80°Fis taken outside. Five minutes later the thermometer

reads 60°F. After another 5 minutes the thermometer reads 50°F. At any time t
the thermometer reading be T°FandtheoutsidetempraturebeS°F.

= = C
120 — | || — SO
100 — [N = 4O

80 — — 30

co-—— :—20

-— 10
40 — =
= O
SO~ =— -10
o = -=o0
-=20 — = -30
-340 — —_— —40
)

Based on the above information, answer the following questions:

: . . . dT |
a) IfA is positive constant ofproportionality then;:s

(i) A(T-S) (i) A (T+S)

(iii) -A(T-S) (iv) ATS

b) The value of T(5)
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(i) 30°F. (ii) 40°F.
(iii)  S50°F. (iv) 60°F.
c) The value of T(10)
(i) S0°F. (ii) 60°F.
(iii)  BO°F. (iv) 90°F.
d) The function T is given by
(i) logT =5t+C
(ii) log(T—5)= —At+C
(iii) log§ =Tt+C
(iv) log(T+5)= At+C
(v)
e) The value of the constant of integration C in given situation will be
(i) log (60— 5) (i) log (80 + 5)

(iii)  log (80— 5) (iv) log (60 + 5)

10

It is known that if the interest is compounded continuously, the principal changes at
the rate equal to the product of the rate of bank interest per annumn and the
principal. Let P be the principal at any time t and rate of interest be r% per annum.

==
“Banking technology - <
has made it simple and #

efficient to invest in
good causes.”

Based on the above information answer the following:

(a) The value of% willbeequalte
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. . Pr Pr .
(i) Pr (i) o0 (i) —o (M
(b) If Pyistheinitialprincipalthenthesolutioninthegivensituationwillbe

i) g (=17, (g (D=7

(iii) log (Ej =rt (iv)log (;) = 100rt

(c) if the interest is compounded continuously at 5% per annum, in how many years
will Rs. 100 double itself

(i) 12.728 (i) 14.789  (iii) 13.862 (iv) 15.872

(d) At what rate interest rate will Rs.100 double itself in 10 vyears?
(log, 2 = 0.6931)

(i) 9.66% (i) 8.239% (iii) 7.341% (iv) 6.931%
(e) How much will Rs. 1000 be worth at 5% interest after 10 years? (¢* = 1.648)

(i)  Rs.1648 (i) Rs. 1500 (jii) Rs. 1664 (iv) Rs. 1572.

11 In integral of the type _Irﬁ:ﬁ is integrated by substitution method in which converts the
integral into the rational fraction . observe the above integral . Answer the following
questions

a) Which one of the following suitable substitution.
(a) tani—f =t (b)sec i—f =t (c)Cosx=t (d)sin x =t
b) Cos xinterm of t
. 2t 3
(a) 1+t (b)1+r= (c)1+t (d) 2t
c) What is the value of dx in term of t
2de 2 A
@) == (blz= (c)1+t* (d) 3t
d) Sin xin term of t
(a) 1+¢2 (by= (c) 1 +¢° (d) 2t
e) |1=f/—= —intermoft
atbrosx
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(a) zf dt

(a+bl+ia—b)e?

dt
b) 2] e
dt
(c) 2~r (a+b)4at®
dt
(d) 2f =
12 Integration | = ij—l by using partial fraction method .
Let = -4 B e observe the condition and answer the questions

(=1 (x+1(xZ+1) x—1 x+1l x%+1

a) What is the value of A

(a) (b)> () (d)
b) What is the value of B

(b) 5 (b): (c)= (d) =
c) What is the value of C

() (b) 0 (c) 5 (d)
d) What is the value of D

(d) 5 (b); -3 (d);

e) What is the value of | when evaluated
(@) I=x+ iloglx—ll —i log|x+1] - %mn_lx +C

(b) I= 1+ %Ioglx-ll -% log|x+1] - %tan_lx+c
(c) 1=2x + Zlog|x-1| - log|x+1|- stan™'x +C

(d) 1=3x+ -loglx-1|-7 log|x+1| - ztan™x +C
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13

A train is moving very fast from one state capital to another.If the acceleration of the
moving train is given as (2t + 5) kmh? where t represents the time taken. On the basis of
the above information , choose the correct answer:

a) What will be the velocity relation?
A t3-t2+C

B. t2—t+C

C. 2+2t+C

D. t2+5t+C

b) At t =0, what will be the value of C?
A.

w N - O

B.
C.
D.

c) Write the distance relation at time t?
A. t3/3 +5t2/2

B. t3-1%/2

C. t?*/3-5t/2

D. t?/3 +5t/2

d) Distance(km) covered in 10 hours is
A. 3000

B. 3500
C. 4000
D. 1750/3
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e)

Speed of the train after 5 hours is

A. 35km/h
B. 45 km/h
C. 50 km/h
D. 60 km/h
14 If g is a continuous function defined on [0,a], then f; g(x)dx = f; gla — x)dx.
On the basis of above information, answer the following questions.
a a__ glx) _
) “rﬂ' glxl+gla—x)
(A)a
(B)
(€)—3
(D) 2a
b __ 880X —COEFCX T _
) If Q‘(I) - 1+secxcosacy’ theng (3 I)—
A)2g(x)
(B)g(x)
(C) —g(x)
1
) B
) o eemE : -
If g(x)= N then _Irﬂ g(x)dx
(A)
(B
@I
(D)
d)

If g(x) =log(l+ tanx) thenthevalueofg G —x) +g(x) =
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(A)log2
(B) 2log2
(C) log3
(D) 2log3

xFinx

e) If g(x)= then _I"; g(x)dx =

1+costx”
(A)O

(B);

(€=

(D)=

15 For any function f(x), we have
b £y Cn b
| foaax= [ f@adx+ | Fdx++ | fodx

,wherea < ¢; <¢, <¢g <--<¢, < b

On the basis of above information, answer the following questions

a) | f¥12— xldx=
(A

(B);

(€3

(0)->

=

b) f_lxlxld:\fz
()

3
(B)Z
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3
(€

(D)2

b

[7Isinx — cosx|dx=
(A)0

BW2—1
(C2(V2-1)

(D)2(V2+1)

d)

J2 11— x®|dx=

(o

(D)

16

A person was walking alon a line (AB) represented by equation x-5y+9 = 0. After some time
he started to walk along (BC) represented by equation 2x+3y-21=0 and after reaching at C
he turned again and started to walk along (CA) represented by equation 3x-2y+1 =0 and
reached at initial point of starting.

(i) What distance he walked along AB?

(ii) What distance he walked along BC?

(iii)) What distance he walked along CA?

(iv) If these lines represent three roads then, what is the area enclosed by these

ZIET, BHUBANESWAR

Page 18




roads?

17

A motorcyclist was moving along a line (AB) represented by equation x + 2y = 2. After some
time he started to walk along (BC) represented by equation x-y = -1 and after reaching at C
he turned again and started to walk along (CA) represented by equation 2x +y =7 and
reached at initial point of starting.

(i) What distance he walked along AB?

(ii) What distance he walked along BC?

(iii) What distance he walked along CA?

(iv) If these lines represent three roads then, what is the area enclosed by these

roads?

18

Let [x] denote the greatest integer =x and x is a positive integer.

(A).[3.2] is equal to
(@)2(b)3  (c)1.5 (d)1

(B) The value of [” [x]dx for n = 1is equal to

(@2(b); (01 (d) 0

(C) The value of [ [x]dx for n =2 is equal to
@2 (B3 (o-1 (d) 0

(D)The value of _I"; [x]dx for n=1is equal to

(@3(b)2  (¢)-1 (d)o

19

Read the following text and answer the following questions on the basis of the same:

[e*[flx)+f ()] dx= [e*f(x)dx+ [e*f'(x)dx
= e fG0-f e (R)du+ [ o (x)x
=e*“f(x)+c

(A) _I':;: e*(cosx + sinx) dx =
(a)o(b)e™? (c) e (d)e-1

1—szinx

(B) S, e (-

m“] dx is equal to

(a)1(b)e™? (c)e™  (d)e-1
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(0) [T e (x + D)dx
(@)ze™?(b)e™? (c)e™  (d)e-l
(D)_Ir[;T e*(tanx + sec” x) dx is equal to

(@)1  (b)0 (c)-1 (d)e-1

20 Read the following text and answer the following Questions on the basis of the same.
Function
Odd function  Even Function
fl=x) = —f()f(=x) = f(x)
o a o
j flx)dx = ﬂj flx)dx = zj Flx)dx
- —it o
QUESTION
a) f_llx'“dx is
A. 0 B.1 C-1 D.2
14
b) f_nxcasx dx is
AL 0 BZm Cm D.m/2
c) ffﬁcatx cosec’x dx is
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Al B.-1 CO D.2

d)

b

f_:: {(x? + xcosx + tan®x + 1)dx is

A0 B2 Cm D.1

21

Read the following text and answer the following Questions on the basis of the same.

b .
To evaluate fﬁ flx)dx, by substitution, the steps could be as follows:

1. Consider the integral without limits and substitute,¥ = f(x) orx = g(y)to
reduce the given integral to a known form.

2. Integrate the new integrand with respect to the new variable without mentioning
the constant of integration.

3. Resubstitute for the new variable and write the answer in terms of the original
variable. 4. Find the values of answers obtained in (3) at the given limits of integral
and find the difference of the values at the upper and lower limits.

a)

3 xdx

[, —dx is

s xs+l

Alog2 B.logv2 C.logs D.zag§

b)

f;xu“x +2 dx is
z . = 1 - =
A (16+8v2) B.E{_15+ 8v2)

2 e _aJ7 Lre_a
CZ (16— 8y2) D.—- (16— 8y2)

1gten™rx

dx i
B 14et 1S

m m

A. e Bez:—1 Ces—1 D.O

d)

jlxasin (tantx%) dx i
|
o 1+xE

VZ—1 1—/2 VZ—1 VZ—-1
A. B. C. DA
4 4 g 42
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22. | Evaluate: [” —:fr (*sing)
-—m 1+ cos"x
i) By which property of definite integrals the given integration will be solved?
a) [ flx)dx=[]fla—x)dx ,
b) [ F(x)dx=2 [ f(x)dx,f(x)isan even function
0 , f(x) is an odd function
o) J;° F(x) dx=2 [7 F(x) dx, if f(x) = f(2a —x)
0 ,if -f(x)="f(2a-x)
d) [7 f(x) dx=[” f(a+b —x) dx
ii) For solving fqu(xj dx , where f(x) = Hs;:x , the property will be used —
a) f(x) =f (2a-x)
b) f(2a-x)= -f(x)
¢) f(-x)= f(x)
d) f(-x)= -f(x)
iii) For solving ffng[xj dx , where g(x) = fj:;:fx , the property will be used —
a)f(-x)= f(x)
b) f(x) =f (2a-x)
c) f(2a-x)=-f(x)
d) f(-x)=-f(x)
iv) The value of ffng(:{j dx , where g(x) = fj:::x is -
a)o
b) 272
c) m*
d) -m*°
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v) The value of _I”T Zx (tsine)

-m 1+ costx
a)o

b) =

c) 2m*?

d) 4m?

23.

Evaluate: | = _Ir; log (1+ cosx) dx

i)By which property of definite integrals the given integration will be solved?
a) [} fx) dx=— [T F(x) dx
b) [7 f(x) dx= [ f(a+b —x) dx
) J5 £ () de= 5 Fa—x) ox
d) J7 F(x) dx= [ Fx) o[ F(x) o
ii) By applying property of definite integrals the given integration ( | ) can be reduced as —
a) I= _Ir; log (1 — cosx) dx
b) 1= _I':;: log (1 — sinx) dx
c) I= _Ir; log (1 — sinx) dx
d) I= _I':;: log (1 — cosx) dx

iii) By solving the integration can be written as —
a) 2l= _|"[;T log cos®x dx

b) 2I= _['[;T log sin®x dx

c) 2= _I"E;T’J: log cos®x dx
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d) 2I= _I";f: log tan®x dx
iv) Another property of definite integral can be applied to solve the given integration is —
a) Jy f(x) dx=J; f(a—x)dx
b) [ f(x) dx=2[; £(x) dx if f(x)=f(2a )
o) ;% f(x)dx=0,if -f(x)="f(2a-x)

d) 7 F(x)dx =0, if f(-x) = - f(x)

v) The value of the given integration (| ) is —

a)=log2

b) % log 3

c) nlog%

d) mlog 2

24. For a function f(x),
if (i) f(—x) = f(x), then f(x) is an even function
(ii)f(—x) = —f(x), then f(x) is an odd function.
Again we have,
2 x)dx, 1 is an even function
[ - !f[] f f f
-a 0, if f(x) is an odd function.
On the basis of above information answer the following questions:
a) | J7_x cosx dxisequal to

(A)1
(B)O
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(C)—1

(D)3

b)

J7_ x sinx dx is equal to
(A)m

(B)27

(C) 3m

(D) 4m

"

f_gilsimrl dx is equal to

(A)1
(B)2
(C) 3

(D) 4

d)

[*z sin” x dx is equal to

2

(A)O
(B)1
(C) 2

(D)7

(13 e .
_I"_1T tanx sec”x dxis equal to

(A)1
(B)—1
(c)o

(D) 2

25.

Read the passage given below and answer the following

If £(x) is a continuous function defined on [ &, k], then
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f:f[x] dx = J:f[a:—l-b — x)dx

On the basis of above information answer the following

_Ir: Ukl dx is equal to

Flel+filatb—x)

at+b

-

(A)

(B)R;b

(C)b;R

(D)b—a

b)

If f(x) = log(tanx), then f(Z — x) s equal to
(A)f(x)
(B)-f(x)
(052

(D) 2f(x)

m

fz log (tanx) dx is equal to

]

(A)m/12
(B)m/6
(C)m/3

(D)0

d)

If g(x) = —= T, then g(a + b —x) is equal to

x+(@+b—x)n
(A)g(x)
(B)1— g(x)
(0 <=

(D) 2g(x)
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e)

[7 —= dxisequal to

“ xi+{n+b—x}ﬂ
(A)0

(B)R:b

(C)b;R

a—b

-

(D)

26.

Let f be a continuous function defined on the closed interval [a,b] and F be an antiderivative
of f then

b
j f(x) dx = [F(x)]2 = F(b) — F(a)

It is very useful because it gives us a method of calculating the definite integral more easily.
There is no need to keep integration constant C because if we consider F(x) + C instead
of F(x). we get

JP fa)dx = [F(x) + €12

= F(b)+C— F(a) —C

=F(b) — F(a)

Based on the above information, answer the following questions:
(i) fz x? dx is equal to:
2 q )

(@< ()9 (©F (d)s

(i),

dx
— is equal to:
1+x=

(@3 ()= () 7 (d)
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(iii) J~, (x + Ddx equals:
(@)-1 (b)2 (c)1 (d)3

(iv) ff% dx equals:

alea

(a 2 (b)3 (c)log>(d)log?2

(v) ff e* dx equals:

(@)1 (b)e®*—1 (c)e (d)e® —e*

27.

Consider the integral f; flg(x)g (x) dx. Let g(x) = t, then
g (x) dx=dt

Also, when x = a, t = g(a) and t = g(b) for x = b.
Therefore ,I": flg(x)g'(x) dx = f;;;b; flt)dt

Thus if the variable in a definite integral is changed, then the substitution in terms of new
variable is effected in three places:
(i)In the integrand (ii) in the differential, say, dx (iii) in the limits

Also, limits of the new variable t are simply the values of t corresponding to the values of
the original variable x and so they are obtained by putting the values of x in the substitution
relation between x and t.

Based on the above information, answer the following questions:

1 x —_ .
(i) fo sin™! x dx is equal to:

m

(@) =3 (b7 (-1 (d)3

dx
x+x

is equal to:

(i) [

(a)4log3 (b)log2 (c) log3(d) 2log3
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(iii) J"D

xequals

@ B -2 (@3

(iv) fl lelDEx}d dx equals:
3 lag2 log2
(a) 5 (b )J.+ln:|g: (c)= 1+log? (d) log 2

(v) f:z x(x — 4)= dx equals:

(a) 1 (b)% (c) 720 (d) 0

28. Read the passage given below and answer the following questions........
If £(x) is a continuous function defined on [0,2a], then
f e )2 !f[x]dx,ftza— ) =)
0,if f(2a—x) = —f(x)
a) The value of _I':’f: log|tan x + cotx| dx
(A) glog 2
(B) —glogz
(C) wlog 2
(D) —mlog 2
b) | The value of [ xv/2 — xdx

J.En,_

(A)

14\,_

(B)
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16+Z
© ~*3
1442
(B) ==
¢) | The value off:x(l—x)”dx
1
(A) (n—1){n+2)
1
(B) (n+1)(n+2)
1
(C) (n—1){n—-2)
1
(D) (n—1)(n—2)
d) j_ v sinx
. Vsinx + y/cosx
() 7
(B) 5
€ 7
(D) m
e) : 1
f lcrg(—— l)dx =
x
0
(A) O
(B) 1
(C) 2
(D) 3
29. Three possible prompts in motion problems involving definite integrals
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Type Common prompt Appropriate

expression
b
Displacement "What is the particle's / u(t)dt
displacement between... and.." or a
"What is the change in the
particle's position between...
and..."
b
Total distance  "What is the total distance the / o(t)| dt
particle has traveled between... a
and..."
b
Actual "What is the particle's position C+ / v(t) dt
position at.. where Cais the initial

condition

a) A particle moves in a straight line with velocity v(t) = 5 — t meters per second, where t is
time in second. Then the displacement of the particle between t = 0 and t = 10 seconds is
(A) 25

(B) O

(C) —25

(D) None of these.

b) In the above question, How much distance will be covered by the particle?
(A) 25

(B) O

(C) —25

(D) None of these.

c) Rahul received the following problem:
A particle moves in a straight line with the velocity v(t) = —t* + 8 meters per second,
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where t is time in seconds. At t = 2 the particle’s distance from the starting point was 5
meters.
Which expression should Rahul use to find the total distance of the particle has traveled
betweent = Zand t = 6 seconds?
(A) [v(6) —v(2)]
(B) J; v(t)dt
(C) v'(6)
(D) [ lw(e)lde

d) From the above question, What is the total distance of the particle has traveled between
t = 2Zandt = 6 seconds?
(A (2v2-1)
(B)=(2v2-1)
©) = (2v2+1)
(D)= (2v2+1)

e) Divya received the following problem:
A particle moves in a straight line with velocity v(t) = v/3t — 1 meters per second, where t
is time in seconds. At t = 2, the particle’s distance from the starting point was 8 meters in
the positive direction. What is the particle’s position in t = 7 seconds?
(A) 8+ 2[22%/2 — 53/7]
(8) 8 — 2[22%/% — 5%/7]
() 8—=[22%% - 5%/7]
(D) 8+ 2[22%/2 — 5%/7]
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ANSWERS

Q. No. Ans Q. No. Ans Q. No. Ans Q. No. Ans
1(a) B 9 (a) (iii) 16 (i) V26 24 (a) B
1 (b) A 9 (b) (iv) 16 (ii) V13 24 (b) B
1(c) B 9(c) (i) 16 (iii) | v13 24 (c) C
1(d) C 9(d) (ii) 16 (iv) | 13/2 24 (d) A
2 (a) A 9(e) (iii) 17 (i) | v20 24 (e) C
2 (b) D 10 (a) (ii) 17 (ii) V8 25(a) C
2(c) C 10 (b) (i) 17 (iii) V20 25(b) B
2(d) A 10(c) (iii) 17 (iv) 6 25(c) D
3(a) C 10(d) (iv) 18 (A) b 25(d) B
3 (b) b 10(e) (i) 18 (B) C 25(e) C
3(c) b 11 (a) (a) 18 ( C) a 26 (i) C
3(d) C 11 (b) (b) 18 (D) d 26 (ii) d
4 (a) C 11 (c) (a) 19 (A) b 26 (iii) b
4 (b) d 11(d) (b) 19 (B) b 26 (iv) C
4(c) d 11(e) (a) 19 (C) a 26 (v) d
4(d) b 12 (a) (a) 19(D) b 27 (i) C
4(e) a 12 (b) (c) 20(a) A 27 (ii) d
5(i) b 12 (c) (b) 20 (b) B 27 (iii) a
5 (ii) C 12 (d) (c) 20(c) C 27 (iv) b
5 (iii) b 12 (e) (a) 20(d) C 27 (v) b
5(iv) C 13 (a) D 21(a) A 28 (a) C
5(v) b 13 (b) A 21 (b) B 28 (b) A
6 (i) a 13 (c) D 21(c) C 28 (c) B
6 (ii) b 13(d) D 21(d) D 28 (d) C
6 (iii) a 13 (e) C 22 (i) b 28 (e) A
6(iv) C 14 (a) B 22 (ii) d 29 (a) B
6(v) b 14 (b) C 22 (iii) a 29 (b) A
7 (a) B 14 (c) D 22 (iv) C 29(c) D
7 (b) A 14 (d) A 22 (v) b 29 (d) C
7(c) A 14 (e) C 23 (i) c 29 (e) D
7(d) C 15 (a) A 23 (ii) a

7(e) C 15 (b) D 23 (iii) b

8 (a) B 15(c) C 23 (iv) b

8 (b) C 15(d) D 23 (v) c

8(c) B 15(e) C

8(d) A

8(e) B
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