' CHAPTER |

CORE SUBJECTIVE QUESTIONS
MULTIPLE CHOICE QUESTIONS (MCQ)

Level - 1

1. Option (A) is correct.

Explanation:

1 1
Ba+rt2 s (HL)Z
x4

dx J‘ dx

1 5 4 dx 1
(Let 1+ —=t,dt =—4x"dx =——dx = —F=——dt)
x x° x> 4
1dt 1
=——|—=——X2X+t+gc,
yi R AR s
t2

where ‘¢’ denotes any arbitrary constant of integration.

=—l 1+i+c=—L\/1+x4 +c
2 xt 2x?

2. Option (A) is correct.
Explanation: We know,

[ foyx =0, if f(2a - ) = (x)

Let f(x) = cosec’x.

Now, f(21 — x) = cosec’ (21 — x) = — cosec’x = —f(x)

2n
J.O cosec” xdx = 0;

3. Option (D) is correct.
Explanation: We have,

J- cos2x J- cos? x —sin? x

dx =
2 xcos® x sin? xcos® x

- dx
sin
cos? x sin? x
5 dx

2 dx—j

J. sin? xcos® x

=jl

sin?x

sin? xcos? x

1
dx _Icoszxdx

= jco sec?x dx — Isecz x dx

=-—-cotx—-tanx + ¢

4.

Integrals

(1 Marks)

Option (B) is correct.
Explanation: Let

1= ]! fx)dx

x=a+b-t
dx = —dt
Now,whenx =a,t=0b
andwhenx=b,t=a

I= |, fla+b=b)=dt)

Put

I= —j:f(a +b—t)dt
= [/ fla+b—tyt
[ Lb f(x)dx = —_[: f(x)dx]

Now, replacing t — x

1= [ fla+b-xyix

. Option (B) is correct.
a
. 1 T
Explanation: dx ==
I 4+x% 6

0
Using the standard formula:
1
[z =tran 12
prt+x P p
Here, p* = 4sop = 2:

a 1 xu
J. > dx =—tan"'Z
n4+x 2 2y
—(tan_l——tan‘IO) _r
6
ltan’1£ =z
2 2 6
tan71£ = E
2 3
2 —tangzx/g
a =2\/§



6. Option (B) is correct.

f(x)cos®xdx

— 3

Explanation: I=

N

Since f(x) is odd, it satisfies:

f(=2) =~ f(x)
Also, cosine is even, meaning;
cos® (—x) = cos® x

Thus, substituting x — —x in the integral:

—

1= [ f(=x)cos®(—x)dx
_r
2
I
2
= 'f(—f(x))cos3xdx
_r
2
=-I
We get:
2I=0=1=0
. Option (B) is correct.
Explanation:
i
2 sinx — cosx
Let I= J,idx
51+ sinxcosx
Let fx) = sinx —cosx

1+sinxcosx

. . n
Using the transformation x — Y

2 " 1+sin x cosx
Thus,
T
2
1=[=fx)dx=-I
0
2I=0=1=0

. Option (C) is correct.
Explanation: LHS = J'Zezxdx

ax

Using [e™dx =<
sing J‘ X %

2x
fZezxdx =2- 62 =

Evaluating from 0 to 2 :

Aodd=¢—1

Right-Hand Side Integral

a

a
_[e"dx :exO:e”—l
0

Equating Both Sides

f(E—x)— cosx — sinx —

10.

11.

12.

13.

On comparing
a=4

. Option (B) is correct.

Explanation: Let

I =|v1+sin2xdx
N

We know that,
1 + sin 2x = (cos x + sinx)2

1= J'\/(cosx +sinx)*dx
1= J (cosx + sinx)dx

1= jcosxdx + Isinxdx
I=sinx—-cosx + ¢
Option (B) is correct.

Explanation: Condition for J'a f(x)dx =0

The property of definite integrals states:
[ ; F(a)dx =0, if f(x) is odd, i.e., f(—x) = —f(x)

Option (C) is correct.
Explanation:
Using the standard integral:

J dx L%
[ 2 =8I  —
a —X a

Here, a = 3, so:
dx i _1x3
el e
0oVI—x 3l

= sin”! (1) - sin™}(0)

=T =1
2 2
Option (C) is correct.

Explanation: Since |x| is defined as:

-x, x<0
|x|=
x, x=20
We split the integral:
1 0 1
J.|x|dx = J(—x)dx+jxdx
a -1 0
0 2[0
x 1
Now, - =—— =—-(0-=|=
xdx 5 ( 2)
| -1
1
R R
Judx =51 =503
0 0

1 1 1
=—4—= 1
Ll| x| dx >3
Option (B) is correct.

T 0
Explanation: Let I= Jtanz (g)de
0



14.

15.

Using tan?x = sec?

Splitting,

Let

Substituting x = g

Thus,

x-1,

,d0 = 3dx

n/3

L=3 J‘ sec’xdx = ?:[tanx]g/3
0

=3(/3-0)=33
1=3V3-n

Option (B) is correct.

Explanation:

dx
Let u = log x, so du = —, transforming the integral
x

into:

du

u? u logx

Option (D) is correct.

Explanation:

Here, x|

Now, integral

1

-1

0 3
J—xzdx =—% =—(0—(—
a 1
_ 1
3
1
j[xzdx _x: —1— ==
0 3 0 3 3
1 1 1
—_24-=0
J_1x|x|dx 3+3

| -x2, x<0
x:
xz, x>0

Jx |x|dx = ]).— x%dx + szdx
0

-1

0

16.

17.

18.

Option (A) is correct.

Explanation: Let

n/2

I= J. cot 0 csc?0d0

n/4

Put t = cot 0, so dt = —csc* 040,

/2

0

1= [ t-dt)=~]tdt

Option (B) is correct.

n/4

*

1

Explanation: The integral is of the form:

J dx . Ak
m = sin ; +C

Comparing with

9 — 4x% = 32— (2x)?

_[ dx
3% = (2x)%
Option (A) is correct.
Explanation:

We have,

942 , we rewrite:

1. =1 2x
SeaSln ~ SEHe
2

Evaluating Each Integral

We compute:

szdx

Computing J'Sszdx

Computing L)Z x2dx

5

Computing szzdx

5]

22 0

3 3

3 2% 27 8 19

3 3

3

8

3

Jizxzdx = kjixzdx + jzxzdx

3

3

3



Solving for k

35 8 19
= k- =+=
3 3 3
35=8k + 19
8k=16=>k=2

19. Option (B) is correct.
Explanation: [
xplanation Jllogxdx

Using integration by parts, let:
u =logx, so du=d—x
x

dv =dx,s0v = x.
Applying the formula:

J.udv =uv—jvdu
_[logxdx =xlogx-x

Evaluating from 1 to e:
[elog e—e]—[1logl—1]

Since log e = 1 and log 1 = 0, this simplifies to:
[e—e]-[0-1]=1

20. Option (A) is correct.

3 2

Explanation: Since x” is an odd function and cos” x is
even, their product remains odd.
For any odd function, integration over symmetric
limits gives zero.

21. Option (C) is correct.

Explanation: Using property:

b b
[fe)dx = [fla+b-x)dx
Let f(x) = log (tan x). Substituting x — g— x ,we get:

log (tan (g - x)) =log(cotx) = —log(tanx)

Thus,
n/3
= J log(tanx)dx = -1
/6
2[=0=1=0
22. Option (C) is correct.
Explanation:
dx 1
= -dx
'[ sin?2xcos?2x J sin?2xcos?2x

sin?2x + cos?2x
_[snaxtcos I

sin?2xcos?2x

(Using sin® x+ cos” x = 1)

sin?2x

= J i 2n 25 dx
sin“2xcos”2x

cos?2x

17. > > dx
sin“2xcos”2x

1
dx + JisiHZZx -dx

:jl

cos?2x .
= J sec?2x - dx + Jcosecz 2x-dx

= ltan2x —lcoth +C
2 2

= %[tan 2x —cot2x]+C

23. Option (B) is correct.

/4
Explanation: I= f sin®xdx
-n/4
Since sin® x is an odd function (sin(-x) = —sin x), we

use the property:

Tf(X)dx =0, if f(x) is odd

Hence, sin® x is odd, the integral evaluates to 0.

24. Option (A) is correct.

/6
T
Explanation: ' J sec’ (x —g)dx
0

We know:

J.seczudu =tanu+C

Using u = x—g , we get:

n/6
= [tan(x —E)]
6 /1y
I= tan(ﬁ—ﬁ)—tan(o—ﬁ)
6 6 6

= tan(0) - tan (%“)

25. Option (B) is correct.
Explanation: Given:

if(x) =ax+b, f(0)=0
dx

Integrate
flx) = J (ax +Db)dx
2
=2 ibx+C
2
Usef(0) =0
2

0=2O  poy+c
2

C=0

flx) = %+ bx



26. Option (C) is correct.
Explanation:

jz“zdx =jz2 2% dx
=ﬁ?w

Using formula

Fora = 2, we get:
o
In2
2x+2

- In2

I=4-—+C

27. Option (B) is correct.
Explanation: Using the property:

jf(x)dx = jf(u —x)dx
0 0
Substituting x — g— x
I= njzlog tan (E - x)dx
) 2

i
Since tan (E_ x)= cot x , we get:

/2
I= J logcot x dx
0

Using the identity:
log tan x +log cot x=0
[+1=0=2[=0=1=0

28. Option (B) is correct.

Explanation: I= I £5108Y 7y
Using the identity:
cogal _ b
65 logx _ x5
Thus,

6
5 X
[=|xdx=—+C
Jrrie=g

29. Option (A) is correct.

a
Explanation: J3x2dx =8
0

Solve the integral
3
J3x2dx =31 =3
3

Evaluating from 0 to a:

2-0=8
=8
a=2

30. Option (A) is correct.

Explanation: J'j(en ¥ x)dx

Solving separately:

Jezxdx =

dex =

Evaluating from 0 to 4,

_ ASSERTION-REASON QUESTIONS (1 Marks)

1. Option (A) is correct.

Explanati I j WAy x
xplanation: A oo
P S Jr+10-x

I

A ?de
2N10—x ++/x

By properly,
b

_Tf(x)dx = Jf(u +b—x)dx

Now, adding both integrals:

V10 —x Jx

8 8
X
I+1= dx + dx
!JE+Jm_x {Jw—x+J¥

8
= Jldx
2

=[x5=8-2=6

Thus,
2l =6=>1=3
So the given assertion (A) is correct.
This property was used in our solution to evaluate
the integral. Since reason correctly helped solve the
problem, the reason (R) is also correct and correctly
explains Assertion (A).
2. Option (A) is correct.
Explanation: We have,

I[= fxexzdx
Put x? = t = 2xdx= dt
— 1 t
1 t
= —¢' +c
2
x2
= —¢" +c



3. Option (A) is correct. 4. Option (A) is correct.

Explanation: We know that, differentiation is the Explanation: Let, I= '[sz (cosx® +8)dx
inverse process of integration. Put P J
™ i 3% B 1 d - = 3x2dx= dt
% dx(log,3) T log,3 ) I= [(cost+8)dt
= |costdt+8|dt
= L3" log, 3 I j
log,3 .
=sint + 8+ C
= 3 Thus, I=sin® + 8%+ C
B VERY SHORT ANSWER TYPE QUESTIONS (2 Marks)
I S v 2
L Let I= Jx 1+ 2x dx 5. Let, I =Jg/ sin 2x cos3xdx
Put 1+2x =+
_ 1¢m/2, ., ’
2dx = 2t dt = E-[O (sin5x — sin x)dx
5 .3
Lirga_p2 Lt
= [ -yt =—|—-—|+C
I zf (=0t =13 ¥ 1 3
=3 —§c055x +cosx
:it3(3t2 -5+ C :
30 5
:%(1+2x)3/2(6x—2) +C q
1
6. F(x) =_[ —
:%(1+2x)3/2(3x—1) +C V2x-x
nZ . \/— =I—1 > dx
2. Letl = J-Tsm * dx 1-(x-1)
o :

--J‘——dx =sin*1(£)+c
Put \/x =t = dx = 2tdt 2 a

I K2 Bhgrsiei
1= ZJOZ sint dt = 2 cost]? =sin" (x-1) +c¢

whenx =1, F(1) =0 givesc =0

=2 F(x) = sin"'(x—1)
4x
et -1 2x
3. Let, I= dx 7L [ P —

] i1 s ] (2 +1)(x2 - 4)
:jez;c_e—z;c 0 Put x* = t = 2x dx = dt

62x+e—2x J 1 ;

I =)t

1 IZ(EZx _6—2.7() d (t+1)(t—4)
=— | ——Ldx

270 2y C1pdt 1 odt

1 =siaslia
=—log|e* +¢72% |+C

) _1,

= 5 og |t—4]

4. Putx® =t :>xzdx:ﬂ
_ log |t +1] + C
Rewriting the given interal as: 5

9

9
Tpaw dt :Ltan—liu -'-I=110g|x2—4|—110g|x2+1|
390 424 (a%)? 3a° a’ly 5 >
2
=L3tan_1a6 +c or —log xz 4 +c
3a 5 Tlx*+1




8. Let f(x) = cosx.lo (1—x)
- Letflx) = log{ 1
1+x
So, f(-x) = COS(X)JOg(m):—f(X) [Odd function]

Thus, I = J /Cosxlog( )dx 0

9. Let I =[—5—
' x(x2 -1)

x°|1-—

(-5)
2

1 (7)’1

2 1

1——

(-5)

Put (1—%):t:> (%)dx:dt

X X

Lpat_1 (1—1]+c

=gl t+—71
— 5[5 = Joglt]+c=log

10. jcoss xe'08siN Yy — Jcos3 x.sin xdx,

Assuming cos x = t and sin x dx = —dt

=—[fat
4 4
:_L+C__cos x C
4
1 1
11. ———dx = dx
I5+4x_x2 I32—(x—2)2
=110g L+x +C
6 5-x
dx 1 a+x
=—1 +C
[Iaz—xz 2a Ogﬂ—x ]
3
x7 -1 1 1
12. dx =|[]l1+=-= )d
J.x3—x J( x x+1 *

=x+log |x| -log |x + 1| +¢
0 —
1. [ Jxe2lde = [T (e v+ [ (x4 2)d

__(x+2)2}_2+(x+2)2:|0
B 2 Ay 2 1,

—2+2=4
14. F(x) = [tan*x dx

= jtanz x.(sec2 x—1)dx
= J(tanz xsec? x —sec? x +1)dx

[« tan®y = sec?x — 1]

tan3 X

F(x) =——>

—tanx+x+C

b =§,F(x)=g givesC:%

3
Fix) = fan” x —tanx+x+§
15. Putx = elorlogx =t .. dx = €' dt
logx — 3
_[ & J.Q el dt
(logx)*
ot
=—+C
t3
[ J(F@)+ f(x)] e¥dx = e f(x) + ]
= __.ZC_3+ C
(logx)
16. Jsi’and _J~3smx 4sin3x
sin x sinx

:J-[3_4(1—c;352x)]dx

= J.(l + 2.cos2x)dx

=x+sin2x + C
17. Lete* = t, e dx = dt

llogB ex NE) dt
& —
0 1
V3
» -1
=tan t]l
rr_1m
3 4 12
18. Let cot x = ¢, then — cosec®xdx = dt
. vcotx veotx 2
. J-i —J cosec”xdx
sin x cosx cotx

t 1
=—|—dt=—|—F+dt
Ii’ J\/?
=-2Jt+C
=-2+/cotx +C
1
19. Let I =J.mdx
xX(x~ +
1

:‘[74
x3 (1+x—2)

4 -8
Let 1+—2:t:>—3dx=dt
X X

dx

_pdt
87t



-1
=—Ilog|t|+C
3 og|t|
-1 4
:§10g1+—2+c
1 gx +4 +C
dx _ dx
2. Jateins J<x2—6x+9>+4

dx
{(IOge x) (log x)* }
Jog x J<log 7
1 d 1 1
= og.x jdx - -[{dx(logg " dex} dx —j (og, x)z dx

S +I 1 Zl.x.dx—J 1 2dx
log,x ~ (log, x)* x (log, x)

== +J.%dx—_|. ! 5 dx= SR
log,x “ (log, x) (log, x) log, x

where ‘¢’ is any arbitrary constant of integration.

2. j;x(l _x)ldx = j;(l—x){l—(l—x)}”dx,
[as, J.gf(x)dx = Jg fla— x)dx]
= _[len(l - x)dx

1 1
= j x"dx — J *"
0 0

o1 IO N e
n+l[x ] n+2[x o
" TN\ !

THtl n+2 (n+h(n+2)

x2
3. Let =J.dex
(x* +4)(x* +9)
Putx® =t
t _A B
(t+4)(t+9)  t+4 t+9
:>A:j,B:2
5 5

—4 1 9 1
[ =— dx+= dx
5J‘22+x2 5."32 2

+Xx
= _—Ztan_l (i)+ étan_
5 2) 5

e

SHORT ANSWER TYPE QUESTIONS

- Jdix
(x=3y+(2)

= ltalf1 (x=3) +C
2 2

21. J'Ol x2etdx = [xzex]é - J; 2xe” dx

=[x2%e* — 200 + Zex]é
=e-2

(3 Marks)

4 [(x=1]+|x-2]+]x-3])dx
= [PCe- D+ [ = (e=2)dx + [ (x - 2px — [ (x-3)dx
1 1 2 1

= [J2dr+ " @-x)dx+ [ (x-2)dx

=|2xf +|(2—x)2|2 +|(x—2)2|3
o = 2 |

=2, dx -0
0”2
[Since, is even, is odd:|
4—x 4—x
2
:4J 1 dx
0 J4_y2
P
=4sm71—]
21y
=27
1
6. Letlogx =t = —dx=dt
X
. . 1
The given integral becomes I = fzi dat
t“-3t-4
—I dx
(f-f) (3)
2 2
-4
71 +C
o8l 1 41
dx 1 x—a
| —=——==—1lo +C
[ J.XZ_QZ 2a gx+a :|
_1 og logx—4 +C
5 logx+1




3
7. Letx2 =t

1
= Exzdx =dt
2

The given integral becomes: %Itsin_l tdt

1
=—|sin"
3

Tixt +'[«/7 ]
:%—sin*txt%jxll—tzdt—f

! dt}
V1-t*

=1 1?25ir1_1t+£ 1-#% +lsin_1t—sin_1t]+C
3 2 2

:% t?sin”! t+5\/l —;sin_lt]+C

1 S — 1 2
=§Lx3sin_1(x)2 +7 1-23 —Esin_l(x)2 +C

8. Integrating by parts, we get

x3

X — dx
3

—log(x —1)><———fx _1+1

3 2 1
=log(x% -1 xx——f[ 2 +1dx +
g0 ~Dx =3 [ + v+ [——

g

x_1:|+C
x+1
J x +1

(2 +2)(x* + 4)

_ xg'log(x2 —1)_2|:x?’+
- 3 303

+llo
2 g

241 r y+1
(2 +2)(x%+4) (y+2)(y+4)

Let % = y, then

o y+1 A N B
(y+2)(y+4) y+2 y+4
1 3
this gi A=——,B=—
is gives > 5
1
__7.[ .[ 7 ™
X% +2 x“+4

=1= L tan~! (i)+§tarf1 (E)+c
22 V2 ) 4 2

10. J2+5m2x x4
1+ cos2x
J-Z+Zsmxcosx odx
2cos? x
= J(sec2x+tanx)ex dx
=e¢“tanx + ¢
[ _[[f(x) + f(x)e"dx =" f(x)+ c]
4
11. I:f"/ _;dx
0 sinx+cosx
1 ¢n/4 1
=— dx
7l

T . LT
€OS—-sinx + sin—cosx
4 4
1 4
g jTE/ 1 b
- ( n)
sin| x+—
4
1A
—L[log cosec (x+£)—c0t(x+n]:|4
V2 4 4},

= —%log(«/z -1)or

12. Letlogx = ¢t; ldx:dt
X

%log(«/z +1)

Given integral =Jﬁdt
= =5+

x—

xX+a

a

3

cosx
e

13.Let I=[ —F— dx (i)

0 eCOSx+e—COSX

cos(m—x)

I :jn ¢ dx

0 ecos(n—x) +e—cos(n—x)

T e—cosx
=l cosx  geosx (i)
[+ cos (m—x) = —cos x]
Adding (i) and (ii), we get

21 =J:dx=x]f§=n,.'.1=—



J 2x+1 »
(x+1)%(x-1)
3

f'[ 5 ix+— de
27 (x+1) 4dx-1

=_Z-[x+1 x

[By partial fraction]

:—%10g|x+1| fog|x 1|+C

1
2x+1) 4
3

1

x—1 +C
2(x+1)

x+1

15.

_ J. dx
cosxy cos® x —sin’x

SE!C2 X

Y

V1- tan? x

using tan x = t, sec®x.dx = dt

dx
J‘cos x~/cos2x

]
—
Ju
0
=
<

=sinlt+c= sin_l(tan X)+c
16 223 4

J\/1+4x—2x2

J' —4x+4

V1+4x— 2x2

dx +2] 21 dx
J(8T-e)
_ —gm+\/§sm4 (\E(x—n)ﬂ

sinx
17.

J.1+cotx -[smx+cosx

lj (sinx + cosx) — (cosx —sin x) A
sinx 4+ cosx

dx

Icosx—sinx

1 1
= Ej‘l.dx ~3

1
=£—710g|sinx+cosx|+C
2 2

_(m yf1l-sinx
18. I _Jﬂ/ze (1—cosx)dx

&x X
1-2sin=cos—
= /Zex 7 dx
T .
2sin? >

sinx + cosx

T

=) _[ e* ( cosec? = — cot= )dx
/2° 2

1
= —fn e (CotE —=cosec? E)dx
/2 2 2 2

[ [ (F0) + oo =e*f(x) +

x T
=—[ex C0t7:|
2 /2

19. I = J'(:M log(1+tanx) dx

= jn/4log (l +tan (E - x))dx
0 4
_J- ( tanx)dx
1+tanx
_jn/4 ( )dx
1+tanx

= L?M log2dx — _[;/4 log(1+ tanx)dx

= log2[x]%/* -1
I =glog2
= I :glogz
S
N (x? +13;(x—1) ) ,:1 i Ij;j:(l:

=>x=A0®+1)+ (Bx + O)x-1)

=>A=1,B=—1,C—1
2 2 2,
_lpdx 1 *J
29 x—1 47,2 +1 ¥ +1
1 1 5 1. 4
=—log|x-1|-=log|x“+1|+=tan” x+C
5 glx—1] 1 gl | 5
21. Let I :J.exsinxdx

=e* sinx—Jcosx e* dx
=e“sinx—cosxe -1

I = %ex(sinx —cosx)

2
'fn/ e“sinx dx = 167:/2 +1 or l(e”/2 +1)
0 2 2 2

1
cos(x —a)cos(x —b)

22. Let I =]

1 fsin[(x—b)—(x—a)] dx

- sin(a —b)? cos(x —a)cos(x —b)

3 1
~ sin(a—b)



|:J sin(x —b)cos(x —a)  cos(x —b)sin(x—a)]dx log~3 1 i

cos(x —a)cos(x —b) cos(x —a)cos(x —b) 26. Let ~Jiogv2 (" +e M) (e —e )
_ log+/3 er

tan(x—b)—tan(x—a)]dx] = Jog (2)721dx
0 e“r)A —

1
B sin(a—b) [J[

=—————f[log|sec(x—b)|-log|sec(x—a)|]+C Put e* =t = ¢*dx= 1dt, Upper limit = 3, Lower
sin(a —b) 2
limit = 2
/2 .
23. Let I = .[0 [logsinx —log(2cosx)] dx . . . e
3 —
.'.I:—_[ ——dt =—log t—}
2242 17 4 Oe+1]l,

2
=J»n/ log(tanx)dx
0 2

Using property J'g f(x)dx = Jg fla—x)dx

N e

1 2 1 1 3

I==|log=-log=|=—log—=

= 4|:0g4 OgS] 40g2
27. I =J_11|x4—x|dx

0 = J.f]l(x4 —x)dx — j;(x4 - x) dx

_(m/2 tanx cotx 0 1
(g F )
5 2/, \5 2/
n/2 1
=J.0 log(Z)dx _14_3—
10 10
/2
1 " T 1 2 o5l
4), 2 4 28. Let [ j(l—x2)3/2 X
i 1 T . . 1 .
I=—log— or ——log2 (Putting sin""x = t, x = sin t, also dx = dt)
4 "4 2 1= 2
dx
- tdt
24. Let I = . -
Vr(x +1)(x +2) N\ ! _1(1—x2)
1
Let x =t, —— dx = dt _(_tat
24/x J‘Coszi.‘
I =2J7dt =J.tseczdt
t+1)(t+2)
On integrating by parts, we get
=2J.(L—L)dt I =t-tant+log|cost|+c
t+1 t+2
_xsin_lx_i_ll 11— 2|+
=2[log |t+ 1] <log |t +2| +C N 508l Te
= 2[log(v/x +1) - log(+/x +2)]+ C cosx
29. 1=j73_ o
sinx —4sin” x
or 2log Jx+l +C )
X+ etsinx = cos x dx =
Jx+2 Let t = cos x dx = dt
/2 I at
T =
25. Let I=J.0 (sinx — cosx) dx 3443
1
(/4 . n/2, . = dt
_J'O (cosx—smx)alx+_[n/4 (sinx —cosx) dx ts(%_4)
t
= (cosx +sin x)|%/4 + (—cosx — sinx)]zfi

=(\2-1)-1+2

=242-2 I==l7



1
=——1 +C

o loglz|

1 2
=—glog|3cosec x—4|+C

30. Let I= J'leog(x2 +1)dx

—log(x +1)- ——f 7.1 % x

3 4
X 2 20 x
=—1 +1)-=|———d
3 °g0+1) 3J.x2+1

3
X 2 2 2 1
=—log(x*+1)——|| x* -1+ dx
3 B ) 3‘[( x2+1)

3 3
= x—log(xz +1)—2|:x—x +tan~t x:|+C
3 3L 3

31. Let

4 1
[ =| —————dx
fl N2x+1-+/2x-1
_I4\/2x+1 +(2x-1) x
=], 5

@+ @x-1 2f*
3x2 3x2 |y

(27 73/2) (33/2 1)
=|—4— |- |—+=

6 6 6 6
26472332 op 26477 33
B 6 6

32. Let¢® = t. Then " dx = dt

Given integral becomes
J dt =J~ dt
JP-at-5 -2 -3
=log|(t—2)+Vt* —4t—-5|+C
=log|e* —2+Ve?* ~4e* —5|+C

100

33 J-n/z sin™" x d
. = ———qx
-1/2 sin1%0 % 4 cos!® x
| ZIn/z sin'® x ()
= —_—— 1
sin'® x + cos'® x
() sin1® .
as f(x)=———————— iseven
sin'® x + cos'®
-9 /2 Cos100 x d .
1=2; odl00 00 ¥ (1)

X +sin X

using Ig f(x)dx = jgf(a —x)dx

On adding egs. (i) & (ii),

100 X+ COS100

100

n/2 sin
2],
c0s!% x + gin1”

X /2
2l = =2 jo dx

[=Af? = 1=L
3 d-x
34. Let [ =| =——F—dx i
¢ 1 x A ()

J34(4x

1 x+/4—x

- j3L

NN

[Using _[: f(x)dx = _[: fla+b— x)dx] On adding egs. (i)

& (ii), we get

dx ...(ii)

o1 :‘[3 4—X+\/;:J‘31dx
Lfa—x+x 1
o1 =i =2
= I =Al
e 1
35. Let I ='[1—dx
\/4x2 —(xlogx)2
e 1
= | — el
x4 - (logx)*
1
|:Let logx=t= —dx= dt]
x
_J~1 dt
~Jo 42
1
—sin_lt =z
o 6
2
36. LetI:J.%JH-1 b
(x+1)*(x+2)
2
Here _~ +x+1 A B C

(x+1)2(x+2)_(x+1)+(x+1)2 +(x+2)

=>x%+x+1=A@x+1)(x+2)+ B +2) + Cx + 1)
On comparing, we get
A=-2,B=1andC=3
_de"'J dx 2+3J dx
x+1 (x+1) x+2

:—210g|x+1|—i+3log|x+2|+C
x+1

) o
3. ™ (g)d
n/4 1—cos2x
Put 2x = t so that 2dx = dt
When x=—, t—1t,x=E,t=E
4 2
™ L[ et(l—sint)ﬂ
s, n/2° \1-cost/ 2



.t t
x tl—ZSIHECOSE ﬂ

e
2
i 2sin? i 2

:1 § et(1 coseczi—coti)dt
24mn/2° \2 2 2

T

t
¢! cot—

/2
[ Jexf(x) + f(x)dx=ef(x)+ c]

1
=7en/2
2

2
2 x
38. I =[21+51dx (1)

Applying property f: f(x)dx = J: fla+b—x)dx

I - 2 (—2+2—x)2
- .[_2 14 5(-2+2-%)

:_[2 x?5" dx 2
2745 -(2)

Adding (1) and (2)
2 X
2 x“(1+5%)
2] =| ———adx
J—Z 1+5*
= _[2 x% dx
-2

2
x3

3

8 8 16
=4 —=—
2 3 3 3

16

6

= I = or§
3

/2
39. I= J'On Jsinx.(1-sin?x)? cosx dx

Putsin x = t = cos x dx = dt
1

= [ VHa-£)ar

5

9
=Ehﬁ+ﬂ—aﬂ)m

2312 o112 44772 ]1
= + _
3 11 7l

22464
+

311 7 231
2 A Bx+C
2N + 2
1-x)1+x%) 1-x 1+x
—~A=1B=1,C=1
2,
(I-x)(1-x%)

40. Let

Hence, I =I

dx

:—log|1—x|+%log|x2 +1]+tan"Y(x)+ C
1

! (x—xa)g

41. =i 1

Put (%—1):1‘ so that %dx:dt
x x

1
Thus, = _[ 13 x 2)

181
o= 3
1 zktm

8
=[1.§t4/3:|
|

pydS
8

=6
3
42. J.l(lx—1|+|x—2|)dx
3 3
:J1|x—1|dx+fl|x—2|dx

=fu—nw—ﬁ@—mw+ﬁa—mw

2 3
e[ Jee-22] |@-22]
2 2 | 2 b
1
=2)-|0-= |+==3
@-(0-3)
2
43. Let I = ol dx
X +6x+12
—J _bx+12 |
X2 +6x+12

6x+12
g v

—x— J x+2 (1)
2+6x+12 -



x+2

Let Il

X% +6x+12
d, 2
x+2=A—(x"+6x+12)+B 46.
dx
= x+2 =A2x+6)+B
:>A=1andB=—1
2
1 2x+6
So, =— -
! ij2+6x+12 J 2+6x+12
1 5 1
=—log|x“+6x+12|-| ——————dx
28] | ‘[(x+3)2+(\/§)2
lo | x2 +6x+12|——t (x+3)+C
& N
From (1), we have
+3
[ =x-3log|x%+6x+12|+2y/3tan! (x )+C
gl I 7
47.
2n 1 )
44. Let = L4050 ..(i)
21 1
= 0 1+esin(2n—x) dx
Apply property:
a a
J.Of(x)dx :_[Of(a—x)dx
2 1
“Jo 1+e—sinx
on esinx
=ly Fw g™ i)
On adding egs. (i) and (ii), 48
21[€sir1)c_+_1
= 21 :J.O esinx+1dx
= [*"Ldx=2n
0
=>Il==
4
.
(x-1)(x"+1)
=I x+1+—1—2 dx
(x=Dx"+1)
—J'xdx+‘[ldx+-“7 X
(x— 1)(x +1)
=x—+x+J‘ L e+l dx
2 2x=1) 2(x*+1)
1 1 1
=—+x+= dx —= d
ZJ(x—l) X ij2+1 I 24

(Using partial fractions)

2
49. [————dx
(1-x)(1+x?)

2
:x—+x+llog|x—1|—llog|x2+1|—1tan71x+C
2 2 4 2

_ J-rt/4 cos2x
-n/41+ cos2x
cos2x

J'Tt/4
1+c052x
4
=2j"/ (1-*}&
0 1+ cos2x
n/4 1
=2 1- dx
IO ( ZCOSZXJ
/4 1 2
:ZI 1-—=sec”x |dx
0 2
= (24— tanx) &4
2

I=[e" (% +20%) dx

Let
¢ 2
= Ie X(xT 4+ 2x%)dx
Put x? = t so that 2xdx = dt

I= %Iet(tz +2t)dt

1
=—¢f t?
2

[ [e1fG)+ f1(0) dx=e*f(x) +C|

(x4 +C

I |:(x 2)- 3}dx
(x-2)*

1 s

-l [(x—zr” (-2

Applying property,
Je'tf@)+ [ Foldx =€ [f(x)+C

Iex

(x— 2)

]dx

ex

T @-2p
=fl dx+ [—
*J f
—10g|1—x|+%log(1+x2)+tan_1x+c
jmdx

~ V2 -+ 17 ax

+C

x+1

dx

2

1+x2 1+x



(x+1)\]3 2x — x*

gx+1
n! +C

[Using formula, J. a* —x? dx

2

= ngaz —x? +%sin_1£+C]
a

n  xtanx
51. Let 1= —————dx
0 secx+tanx
_(m xsinx
"o 14siny (i)
_ (r(m—x)sinx .
I_-[O 1+sinx -t
[ sin (m —x) = sin x]
T sinx . . ..
= 2 =n jo T o [Onadding eqs. (i) & ii)]
_11;J. [ ]dx
1+sinx
:TCJ‘TC 1—; dx
0 T
1+cos(——x)
2
= 21 :nj(f |
ZCOSZ(E—z)
4 2
T 1 H(mn x
:nf 1-—sec”| ——=||dx
0 2 4 2
T
T X
= 21 =n[x+tan(z—5):|
0
=n(n-2)
T
=—(nm-2
S (=)
5. [ = cos0 o

\/3—3sin6—coszﬁ
cos0
Vsin20=35in0+ 2

[+ cos?0 = 1—sin%0]

de

Putting sin 0 = f gives

dt
I = | . F
J\/t2—3t+2

T
(-2
|

sm9—7)+\/sm 0—-3sinO+2

_log +C

=log +C

J-n/z xsinx cosx

0 sin*x+cos*x

53. dx

using Ig f(x)dx = _[g f(a—x)dx

el el

“Jo
sin? (E—x)+cos4 (E—x)
2 2

b .

o (Z—x)cosxsmxd

_J.o 4 . 4 *
cos® x+sin” x

=

Adding (1) and (2)
sinxcosx

/2
*.[ 1 g
sin™ x +cos™ x

n/4  sinxcosx
e %
0 sin®*x+cos*x
/4 tanxsec b4
e )

0 (tan®x)®+1

(- dividing by cos* x)

Putting tan® x =  gives 2 tan x sec’x dx = dt
mwel 1
47042 41

T —1 ,IT
=1=—[t thh=—
gt =1

sa,  1=[(lr=1llx=2)x
=j12[(x—1)—(x—2)dx +_[;[(x —1) + (- 2) ]
= [P1dc+ [ x-3)dx
=[x]f +[x* = 3x13
=14+2=3

X
=l d
5. ! I (2 +1)(x=1) g

x Ax+B C
+

(x +1)(x-1) x2+1 x-1

=x=(x—1)(Ax + B) + C(x* + 1)

1

This gives A=—1,B=1,C=7
2 2 2

1
"I=_5x+1 7'[36 1

_ 1 lf 2x
2127 %241

= —%log(x2 +1)+%tan_1 x +%log |[x-1|+C

*dx} 1‘[de
x“+1 27x-1

(1)

-(2)



56. =
J’xz(x +4)
2
e 22x2+1 = Zy+1 ,wherex2=y
x*(x*+4) yy+4)
2y+1 A B
ut =—+
yly+4) vy y+4
= 2y+1=Ay+4) +By
:>A=1,B=f
4 4
o 2y+1 _i+ 7 1 7
Cyy+4) 4y Ay+4) 4 4P +4)
1,1 7¢ 1
[ =—|—=dx+-— d
- 4‘[x2 g 4‘[x2+4
—i+7tan 1(£)+C
4x 2
57 iy
' Vx+3x
Let \/;—y = x = 50 that dx = 61°dy
:J-6y5dy
vy
Y
=6
-[y+1 4

1
=6I[(y2—y+1)—y+l]dy

3 2
=6|:y3—y2+y—10g|y+1|:|+c

=2/x - 3%x +6x/0 — log(x'/° + 1)+ C

58. Let sin x = t, then cos x dx = dt

J~n/2 CcosXx e
0 (1+sinx)(4 +sinx)

_J~1 dt
Sloa+n@+

=1[ T —dt]
slo1+ ™ T hoaty

1 1 1
- g[1og(1+t)\o ~log(4+ 1) |

:%[log2—10g5+ log 4] [ 1log1=0]

or —110 8
3 g5

3

x° +x
59. I= dx
J’x4—9

3
=jxf_9dx+jx4x_9dx

=% - 7.[2 2,wherex2=t
1 t-3
log|x -9|+ [2(3) ogt+3:|
x*-3
flog|x —9|+ log 3+C
+

-x dx

60. Consider J(tan x).dx =tan” Tyx— J'1+
x?

=xtan~lx - %log(l +x%)

1
1
e .[o (tan~"x) dx =|:xtan‘1x—%10g|1+x2 |:L
n 1
— ]l 2
1 28

61 J‘ 2x.dx
' x2+3x+2

=f2_xdx
(x+1)(x+2)

2 f L (using partial fraction)

=|—dx+
x+1 x+

=-2log |[x+ 1| +4log |x+2] +C
62. Here, x> — x > 0 on [-1, 0], x>~ x<0on [0, 1] and
x3—x2001=1(1,2h .

-1 0 1 2
0 3 1 3 2. 3
So, I= J;l(x —x)dx+_[0 (x—x )dx+j1 (x° = x)dx

0 1 2

[x4 xz] |:x2 x4:| [x4 xz]
=|l———] +|———| +|———=

4 214 2 4] 4 24

(sm|x|+cos|x|)dx

63. = f

f(x) = sin |x| + cos | x|

f(x) is an even function

/2, .
I =2J.(;r (sin | x| +cos| x| )dx

2, .
= Zf(;r (sinx +cosx) dx

+[sin x]g/z]

= 2[[—cosx]6[/
=21 + 1]

=4



64, 1=["{|x|+|3-x|}dx

= [Plxl+ 13- xlbx + [ (x| +13-x | dx

n/4 sin x + cosx

1. Let I= j X
9+16sin2x

Put sin x — cos x = ¢, so that (cos x + sin x) dx = dt

Now, (sin x — cos x)? = 2
2x—sin2x = t* = sin2x =1
dt

I= J—l 251642

sin? x + cos

1 0 dt

BETYE P
HOE
4

1 5+4t‘“°

5-4t],

1] 1
= |log1-log|~
20| Og(9)}

::—010g9 or % log 3

/2 1,
2. Let I= J‘; sin2x tan l(smx) dx

/2 . 1.
:2_[(;[ sin xcosxtan 1(smx)dx

Put sin x = t so that cos x dx = dt

1
I =2j0ttan‘1tdt

- 1
2 i 42
=3 tan_lt(LJ] —EJ‘ f 2dt
L 2 /)]y 290[1+¢

1
2
1 1
=2 {tanlt(t)} Ayl t
i 2 )]y 20" Tl

LONG ANSWER TYPE QUESTIONS

;

=jf’3dx+j;(2x-3)dx

=|3x [} +|x*-3x3

=6+4=10

(5 Marks)

.X X
1+ 2sin=cos—

3 In/Zex(1+sinx)dx :J-n/Zex 2 2 |y
©Jo 1+cosx 0 X

2cos? =
/2 1
=In e’ (tan£+fsec2£)dx
0 2 2 2

On applying [e*[f(x)+ f'(x)ldx =e* f(x)+C

P /2
=[ex tan—]
2o
z
:ez
jn/3 sin x +cos x } 4
m/6  \sin2x
Put sin x — cos x = t so that (cos x + sin x) dx = dt
V3-1
_j 2 dt
(5)9r

[+ (sin x — cos x)Z =t
2x —sin 2x = ¥
1—sin2x = #

sin2x =1- tZ]

sin®x + cos

B
=[sir1_1 t] (%/3_1)
2
=2sin"! (\/5_1)
2

j(3cosx 2)sinx I

sin“x —4cosx

:J (3cosx —2)sinx x

5—(1—coszx)—4cosx
Put cos x = t so that, — sin x dx = dt
_I 2-3t
5-(1- t) 4t

2-3t
_ d
.[(t_z)z £

2-3t 1
NOW, J.t_iz)z dt = 3Jﬁd —4:J.

dt
-2)°

[By partial fraction]



= 3log|t- 2|—4( )+c m
-2 T4

4
=-3log|cosx—-2|+ +C
8l | cosx —2 :_El:tan(_f)_tan(ﬂ)]
2 4 4

—J x+|x|+1

Zi4|x|+4 )
2
8. j;t (2logcosx —logsin 2x)dx

3
2 2
ZJ xidJH_J' &dx
/2 coszx
=J. log D E— dx
0 2sin x cosx

252 +4|x|+1 232+ 4|x|+4

=1; +I,(say)

3 = n/zlo (COtx)dx I (sa i
L =0 ( zxi is an odd function) jo & (say) ()
x“+4|x|+4 i
T nx .
. ZJZ i1 I= -[0 log dx ..(i)
0 (x+2)

(using property Iu f(x)dx = Jaf(u - x)dx)
Putx + 2 =t, so that dx = dt 0 d

Adding (i) and (ii)

/2 tanx cotx
o = ¢ log( 2 : )dx

41 1
{13
2 21—10g( )[x]’”2

_zj —dt

- 4
1
=2|log|t|+—
L glf] t]z Izglog% or —glogz

[ 1 1
=2 log4+f—log2—f:| _ (" X dx .
=l. — e .
- 4 2 9. Let, I '[0 9sin’ x + 16 cos> x ®
1
=2log2—— n T—X
2 = ———————dx
i J.O 9sin? x +16cos> x
T X :
=) 1+ sinx dx (1) Also, sin (n — x) = sin x and cos (t — x) = —cos x
. a a ..
T m—x (using property Jo f(x)dx = Jo fla—x)dx) ...(ii)

= ——=  dx
01 i =
+sin(T—x) Adding equation (i) and (ii)

T MT—X

I = dx L
i 2 = X
0 L g jo 9sin? x + 16cos® x
T T X
I = dx — dx ..(iL n/2 1
-[0 1+sinx JO 1+sinx () = I :nfo de
= 2 = ) )
B i 4 2
0 1+sinx I =TC|:'[R/ seZC X dx+J.n/ Cosecx2 dx:|
. Cmen o dx 0 9tan®x+16 m/4 94+ 16cot” x
20 1+sinx . b c b
Using properly J.a f(x)dx=L f(x)dx+‘[c f(x)dx
_mm dx
T2 =l +1
2 1+COS(§_x) T, + 1] (say)
_TC|:J‘1 dt —J.O dz :|
:Ej“dix 092416 1911622
270 2 20T X
e Vi (t =tanxin I, z = cot xin )

(e o3 o]



= l(tan_1 3 +tan™! é) ( tan”! 4 =cot™ i) = J3 e'xt (i)
12 4 3 3 4 B314+¢*
=TT n_z [ tan~lx+cot tx= E:| Adding equations (i) and (ii)
1272 24 2 s
3
3yt ) 21 =J_3—x 1(++f ) dx
10. Let, I =J._31+€x dx ..(i) e
3
3« = 2] = x
I =J‘31+e_x dx 55
. b b 243
(using property [ f(x)dx= [ f(a+b—x)ix) = 1=
Level -2 ADVANCED COMPETENCY FOCUSED QUESTIONS

(1 Marks)

1. Option (D) is correct.

MULTIPLE CHOICE QUESTIONS (MCQs)

negative for real values.

Explanation: We are given:
b
P = [f(x)dx
a

Statement 1: If f(x) is well-defined and continuous in
(a, D), then P is always positive.
This is false because the definite integral computes the
net area under the curve. If f(x) takes both positive and
negative values, the integral might be zero or negative.
For example, if f(x) = x over (-1, 1), the integral
evaluates to zero.
Statement 2: If P exists, then f(x) is always continuous
in (a, b).
This is false because a function can be integrable
but not continuous. Discontinuous functions like
piecewise or step functions (e.g., the Dirichlet function
restricted to a finite interval) can have well defined
integrals.
For example, f(x) = 1 for x # 0, and f(0) = O is integrable
over (-1, 1) but discontinuous.
Both Statement 1 and Statement 2 are false.

. Option (C) is correct.
Explanation: The given integral is:

3
< f\/xz —4dx

We analyze whether the integral is properly defined:

Domain of /x2—4 :

The function inside the square root must be non-

This requires x*>— 4 = 0, which simplifies to:

¥ >4=x<-2orx>2

This means that f(x)=vx*—4 is not defined for
x € (-2, 2), making the integral improper.

Since the integral is undefined over (-2, 2), Varath’s
statement is incorrect.

The fundamental theorem of calculus requires the
function to be continuous over the interval for direct
evaluation, which fails here.

Thus, the integral is not defined over [-3, 3].

Itis false, as the integral is not defined over the interval.

. Option (A) is correct.

5
Explanation:  Total water = '[0 4t dt
5
2
5 t
= 4f tar = 4[7}
0
25
= 4.7 = 50 litres
. Option (A) is correct.
2
Explanaﬁon; C(x) = J(Zx + 3)dx = 2. x? +3x

=x*+3x
So, the variable cost for 10 units:
C(10) = 10* + 3 x 10 = 100 + 30 = T 130
Total cost = Variable cost + Fixed cost
=130 + 500 =¥ 630

(1 Marks)

_ ASSERTION-REASON QUESTIONS

1. Option (C) is correct.

Explanation: Assertion is true. The total distance trav-
elled by a vehicle can indeed be found by integrating
the velocity function over time (specifically, the speed,
which is the absolute value of velocity, if direction
changes are involved).

Distance = _[:2 |o(t) | dt
1

Reason is false because this is a definition of differentia-
tion, not integration. Integration does not give the rate
of change — it gives the net accumulation of a quantity
over an interval.



2. Option (A) is correct.

Explanation: Assertion is true. The total work done by
a machine, when the force varies with displacement,
is calculated using a definite integral:

W= j:F(x) dx

where F(x) is the variable force applied over displace-
ment fromx =atox=">

Reason is also true. The definite integral of a force

1. Ankit is incorrect.

Ankit made an error in step 5.

For example, on substituting cos x as t, one also has to
substitute dx in terms of dt, which Ankit has not done.
Instead, he has simply replaced dx with dt.

. Compares the integral with the standard form of

integration by parts to conclude:

jg(x)dx =sinx

Uses the above step to find g(x) as cos x or cos (2nm
+ x) where n is a whole number.

. Rewrites the integral as:

2J3x2+2

x% +2x

dx

Substitutes x> + 2x as t to get:
dt

dx=—7>+—
3x% +2

Rewrites the integral as:
1
2|—dt
5

Integrates the above expression and gets 2log |t| + C
as the solution where C is an arbitrary constant.

1. Differentiates both sides of the given equation with
respect to x to get:

“9x (€)= (€3)@Bpa® +q) + (px° + gx + 1)(-3¢7)
Simplifies the above equation as:
—9x (€73%) = () (=Bpx® + 3p x> -3q x + q—37)
Equates the coefficients on both sides of the equation
to find the values of p, g and r as 0, 3 and 1 respectively.
Writes that the constant, s cannot be uniquely deter-
mined from the given information.
(Award full marks if the problem is solved by applying
integration by parts to the LHS and then equating the
coefficients on both sides.)

1
2. Substitute (Z— 1) = u, we get:

VERY SHORT ANSWER TYPE QUESTIONS

SHORT ANSWER TYPE QUESTIONS

function over displacement does indeed give the total
work done.

. Option (A) is correct.

Explanation: Assertion is true. Integration is used to

calculate volumes of solids, including water tanks with
curved surfaces such as cylinders, spheres, and cones,
by revolving curves or integrating cross-sectional areas.

Reason is also true because definite integrals are a
powerful mathematical tool to calculate the volumes of
irregular solids by integrating over the required bounds.

Substitutes t as x> + 2x to get 2 log |x® + 2x| + C as
the solution.

. Writes that Lalitha made an error in step 4.

Writes that Lalitha has integrated the expression given
in step 3'as cosec 0 instead of —cosec 0.

. Onddifferentiates log |log x| + C using the chain rule,

we get f(x) = xlogx ;

. The value of the definite integral as 0.

Since, we are integrating the function from x = 3 to x
= 3, the area under the function will be zero.

. By differentiating the RHS of the given equation using

the differentation of tan™'x as follows:

i(ltan_l ('x - 4 )) = —1
dx\3 3 9+(x—4)

f)=9 + (x—4)

. Rewrites the given expression as:

66

X

Integrates the above expression with respect to x as:
elIn|x| +C
where, C is the constant of integration.

(3 Marks)
du =——~dm
u mz
Rewrites the given integral as:

—J cos® u du

Substitutes:

cos? 1 = 1+ c;)SZu)

In the above integral and rewrites it as follows:

= —%j(l +cos2u) du

Integrates the above integral to get the following expres-
sion where C is the arbitrary constant:



[= —l(u +lsin2u)+ C
2 2

Att =4:

54)°

= —(4)? +3(4)
Substitute u as 1 1 | in the above expression to get
" =32 6412
the following expression as the solution: 3
1=—1[1—1+1sin2(l—1)]+c _ 30, _30-12 38
2lm 2 m 3 3 3
30 308
3. 130(200 —2x)dx = [ZOOx - x2:| Total distance = —— =102.67 m
0 0 3
. . . . . 6 6
Substituting the limits: 5. V= J‘ R(t) dt = J‘ (6t 0.5t2) dt
= (200%30 — 302) — (200%0 — 0%) 0 0
— — 6 6
= (6000 - 900) — 0 = 5100 , 05t , 1
5100 items were sold in the first 30 days. = |3t T3 | T 37 ——
0 0
4. Distance = I4v(t) dt
0 Att=6:
* (542 6 216
= f0(5t —2t+3)dt = 3(6)% - () = 3(36)—— 108 -36 = 72
4
3 _ o1
_ [ 5t° 2y 3t} Total volume = 72 litres
3
0
] CASE BASED QUESTIONS (4 Marks)
1. (i) (a) The velocity function of the car (in m/s) is where C is an arbitrary constant.
given as: At't = 0, the car starts decelerating until it stops
1 and x(0) =0
ot) = .[ a(t)dt or _EJ e Substitutes these values in the above expression
he ab . to get C as 0 and rewrites the displacement func-
Integrates the above expression to get v(f) as tion x(f) as:
follows: :
t
2 t) =15t ——
o(t) = —lx%+C T
. . The displacement from the moment it starts
where C is an arbitrary constariy declerating until it stops is given as:
Att =0,0(0) = 15m/s. (3@)3
15 = _%Xg+c=>c=15 x(eV10) =15x3V10 -
) = 45V10 - 15V10
t) = —t—+ 15
4 =3010 m
(b) The velocity of the car will be zero when the ~ 2- (i) It represents the rate of electricity generation in
car stops. Hence, get the equation: kilowatts at time t hours after sunrise.
t
—15- ﬁ (ii) The maximum value of sin GE—Z) is 1, which occurs
6
= /90 or 3410 seconds.

(i) The displacement function of the car (in m)is given

as:

2
x(t) = Jv(t) dt or J(lS—%Jdt

Integrates the above expression to get:

t3
x(t) =15t ——+C
18

(iii)

at t = 6 (i.e., noon).
Maximum power = 100 X 1 = 100 = 100 kW.

Total energy = j 100 sm(1 )dt

= 100 j sin( )dt
12



Let u=f—;:>dt=%du
When t=0,u=0
When t=12,u=mn
12 n .

Total energy = 100 ';J.O sin u du

= @[—cos uly

T 0
1200

—[— cos(m) + Cos(O)]
T

1. Uses integration by parts to rewrite the given integral
as:

cot™! G)jdx - [%(cot_l G))jdx] dx

_1(5
Simplifies the differentiation of cot 1 (;) in the above

ST
5 X
x

expression as:

x2
2
1+( )
e
2 +25

Substitutes the above expression in step 1 and integrates
the integral in step 1 to get the following expression:

xcot™! (E)— SJ 5 X i
x x“+25
Completes integrating the above expression to get:

xcot™! (E)—Elog |x2+25|+C
x/) 2

= |l»

where C is an arbitrary constant.
(Award full marks even if modulus is not used in log
function as (x* + 25) is always positive.)

LONG ANSWER TYPE QUESTIONS

1200
T

[-(-D+1]

1200 2400
=P = 2

T T
~ 763.64 kWh
OR

1 (12 1 2400
= — Et)dt = —.—

Avg Power 120 (t) 2 x

200
— = 63.64kW
T
(5 Marks)

2. Substitutes \/(x2 +4)+x astand finds x as:

\[(x2+4)=t—x

Squares both sides to get:

2x =24
& 3
P
2. ¢

1= 2
i —+— |dt.
Finds dx as (2 2 )

Rewrites the integral as:
1480
\ L
Z (2 2
=2jt dt+2[t2 dt

Integrates the above expression as:
3

1
%— At) 2+C

where C is an arbitrary constant.

Substitutes t as (x* +4) +x to get:

3
(Va2 +4+x)2 4
3 1
(\]x2 +4 +x)2

+C




