JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :-12th
CHAPTER :- DEFINITE INTEGRATION

PAPER CODE :- CWT-9

ANSWER KEY
1 (D) 2 (®)) 3. (D) 4. (A) 5. (A) 6. (D) 7. (A)
8. A) 9. ® 10 ® M. B 12 (A 13 (A 14 (D)
5. ®©® 16. (@©® 17. (® 18 A 19 D) 2. © 21 1
22. 2 23. 8 24 3 25 1 26 5 27. 3 28 1
29. 3 30. 4
SOLUTIONS
1. (D)
Jcosps—sin g’
Sol. 1= (cospx—singx)” dx
. 2 a
| = J.TC(COSpX-i'Sln qX) dx - J.(f(X)-i-Xf'(X))dX - [Xf(X)]z
0
(Using King) =af(a)=ab Ans.]
21=2 '[(cosz px+sin2 qx) dx 4. A)
. Sol. L= Li = Lim =
|=J‘(2cos2 px +2sin” gx) dx E - (nv)l/n nso (1:2-3...... n)l/n
0
n Lim ! 7
= I(l+c0s2px)+(l—c0s2qx) dx — eeflz2s n
0 nnn n
=21t (Boththe integrals vanish) . ] nL=—
2. ©) l {ln[lj+ln[2j+ln[3j+ ....... ++Zn[nﬂ
Sol.  Consider n n n n n
N general term of InLis
t
Lim | 1+——| te(0,2) (1° _ 1o
naoo( n+]J ( ) ( ) Tr——H/nH
1
im n| — T I < r _
=enL—>oo (n+1]_et S—{l_il’g —HrZ:;ZnE——.([ZnXdX
2
1= [e'dt —e2_ 1 Ans.] =-[xhx-x]g ==[(0-1)=(0)] =1
0 Hence hL=1 = L=e Ans.]
3. (D) 5 A)
Sol. y=f(x)=> x=g(y) and dy=f"(x)dx sin - 1
i X . 1
: Sol.  Consider sm[ : j
a sin X
1= [f(x)dx+[g(y)dy: y=1()=x 1 1 1
0 0 cossm( 1 ]()sz( 0 ]-COS(SinX] -1 ™ X.cosx
=f1 (y)=g(y) sin x sin x
& & _ 1 1 . 1
= [ dx+ [xf'(x)dx ) ( ! ](] ﬁ
0 0 sin X sin X
1
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hence the given integrand is - In4
; 1 [O‘ez +BeXJ =24 =150+ 6B =48 ....(3)
. 0
d—xsm T 1) . On solving (1), (2), (3), we get a. =6, B
Sm(sinx} =-ry=4
. Hence (. + P +7y)=6-7+4=3Ans]
3
d 1
| = J. —| sin ———— | |dx 8. (A)
T dx sin 1 Sol. Wehave
6 sin X

1 1
£(x) =x> =3x [ y?f(y)dy +3x [ yf(y)y

/2 e b
1 = f(x) = x® + 30x? — 3Px,
sin ————
= sin[ 1 j = sin(cosec 1) 1 - 5
sin X /6 o) 0c='[y (y> =3ay” +3By) dy
— sin(cosec 2)] .
1
6. (D) 6 5 4
2 dy - [%—30(%#’)[3%} = _—6(1
Sol.  Given f(x)=,}[ 1+y3 ; f(2)=0 -1 5
1 =>a=0
I f' =-— : =x3—
also (x) e o f(x) = x3 - 3Px.
2 b
nowlet 1= [ xf(x)dx Now B= [ y(y'~3py)dy
oY -
2 2 L 2
2 2 Y a3
- £00 2] ~L[r0oxax =2(5 Byj =5 #=P1g
2 2 0
0 0
2 2 3
lr_x s = X0 X
=0+ —I dX 15
[ 3
2o1+x Hence f(5) = 123 Ans. |

put 1+x3=+2 = 3x2 dx = 2t dt

9. D)
3
1 2¢tdt 1 2 X
“353] 0 T3y A Jin Ca
Lim ———— i
Sol. xgrol 5 (I—cosx) (using
7. @ R
= 2x X _
Sol. Wehave f(x)= ae® + BeX— yx  l—cosx 1
Lim 5 = =)
Now f(0)= —1=> o+ B =1 (1) =0 X 2
f'(In2)=30= 8o+ 2B —v =30 (2) X
° Ismt dt
and I(f(x)+yx) dx = 2Lim 0 (Using L'Hospital Rule)
0 x—0 X3
In4 : 2
=24= J.(aez"+[3ex)dx=24:> - 2 Lim 222 =E Ans. ]
0 x—0 3X2 3
2
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10. (B) _
Ly tan x-e™
1 1 = i dx
Sol. | = If(X) dx = If(—x) dx (using K) g (I+e )
B B £ xtan'x -1
2= J—fl (1+etan X)dx
| ) e (l+etan X)
21= [(f()+/(=x))dx = [(x?)dx L |
) -1 = Ixtan_ xdx = 2J‘xtan_1 x dx (fiseven)
1 1 -1 0
2l = 2j(x2)dx = = j(xz)dX I.B.P.
0 0 |
1 _ [xtan'xdx - E_1
=§Ans.] I—.([ =2 2Ans.]
1. (B) 13. (@A)
2 a’ dx
Sol. I= J‘\/tanx dx (1) Sol. Let f(a)= I
0 I
i 2 1
= [+/cotx dx (2) — -2 _ 2
f = - =0 = 2
'([ @ a+a’ a+\/g @
adding (1) and (2), we get +2aa =a?+a = a?+2aa —a=0
/2 a+2Ja -1=0 = (Ja+1)?=
o] = j(\/tanx +\/cotx)dx
T
0/2 = Ja =42 -1 =tan§
T .
sin X +COS X
- ﬁj / in?2 dx 2 T
0 S 2X a= (\2-1)% =tan? n Ans. ]
2 sin X +Cos X
=2 . —dx 14. (D)
0 \/1—(S111X—COSX) Sol. graphofy = (tan""x)2
Note that area enclosed by the curve and x-axis
1 1 —>00.
dt
= \/EI = 2\/5.[ dt = '\/ETE o0
e 1—t2 5 1—1t2 Hence limit is of the form; now using L
(where sin x — cos x = t) Hospital rule,
I = A
-2 ns. | /4 //
12. (A //////A
1 -1 0 X
xtan  xdx
Sol. |I= Im
-1
-1 2 2
1 1 hence Lim M,/l_,_xz .
o xtan”' x xom X 4
Using King, | = J'—fldx
S+e™™ ) Ans. |
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15. (D) 18.

Sol. UsingKingi.e. x = 2a —x Sol.

3/sin( o +x) dx

20
= E[‘{/sin(oc+x) + 4fsin(Ga—x)

2a

o= Jdx 2 ag=s
0

I=o Ans.]
16. (D)
0
Sol. |37 (37-2)dx 20
put 3*=t— 3*In3 dx = —dt
3*3.
3 [(t-2) dt >0
1

2 3
L 2t} >0
2 1 19.

322-4x32+3>0
(32-3)(32-1)>0
32>3"—= a<1

33
R—

I
1

or 32<30 — a>0

3 a
I
3

Hence a € (—w,-1]u[0,x) ]

—2a
(3 —2.33J—(1 —2J > 0 ‘S
2 2

dy =f"'(x)dx

5 5
1= [0 dx+ [ x£'(x)dx
1 1

<~
|
<>

g
where yis2thenx =1
yis10thenx =5

5
1= [(FGO+x£'(x))dx
1

= xf(x)] =5f(5)-f(1)=5-10-2
=48 Ans.]

D)

1 & k k
We have S = HZ[I__j 0054[_j

k=1 n n

1
- I(l—x)cos4x dx
\_ﬁr_J\_ﬁf_J
0 i

indx]' 11
= (l—x)s X} +—jsin4xdx
4 |, 40

1t 1 !
_ —|sin4xdx _ —cos4x
=0+ 4{ 16 }

17. (B) 0
1 1 1
a —t
: =- (—cos‘*——} = —(1—cos4) Ans.]
Sol. I= ,[ f—a_1 dt putt=a—1+y (so that 16 16 16
a-1
lower limit becomes zero) 20. ©)
1 l-a-y nn+V
= Ie dy ing ki Sol. | = I|c0sx|dx
=)y (now using king) :
0
L l-a-l+y 1 y - sV
e _af €
|=.[ dy =—¢ .[ dy = _ ¢ = ||cosx|dx + ||cosx[dx
o 1-y-2 o 1ty .([ r;[t
A= (B)] 2n I, (put x=n7m+t)
4
PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 || 9312712114



JEE CHAPTER-WISE TESTS

23. 8
\%
1
So,I, = ||cost|dt
! E')‘| | Sol.  Let | = .[207C7 x:i? (1- x)7dx
0 A
/2 ]{
= |costdt — |cosxdx 2ot 71
E[ /2 (1-x)" = +7I(1—X)6'xzoldx
|=207C, 201 o 207 0

1 v ; Zero

=1-(sinx) , =1-sinV+1
1
_ : 7
|=2n+2—-sinV ] =207C7' I(l_x)6X201dX
2019
21. 1 . . . .
integrating by parts again 6 times more
1 1
11 — 207~ . 7:6:5:4-3-2°1 207
Sol. .[f(x)dx =g = 200+ 3B+ 6y =11 C 201~202~203~204~205~206~207-([ *
0
(207)! 7! 1 1

Si , o, P, N = =pf=yvy=1 | — : -
ince, 0, B,y € a=P=y=1 only 712001 201-202......207 208 =203

possible
1
7 Tk
\\/ = k=208
k
0, 1) Ans. 2_6= ]
< 0 » X
24, 3

1
Sol. f(x)= {20+ jyf(y) dy} X
Hence, f(x)=x2+x+1 0

1
g(x) = [x[2 + [x| + 1 49+ (V2§ >
Clearly, g(x) is non-derivable at x =0 only ] * { 9+~([y (y)dy rx

22, > Let f(x) =Ax + Bx?
1
100, ystboL then A=20+ [yf(y)dy and
Sol. I,= —x =Xy +I@x99(l—x)51dx '([
51 51
0 0
1
00! B=49+ [y’ f(y)dy
= —jx”(l—x)”(l—x)dx 0
519 1
= A=20+ [(Ay+By’)ydy
100| ¢ 1 0
L= ngg(l—x)Sde—Jxloo(l—x)Sde A B
51 0 0 = A=20+ —+—
3 4
511,=1001,-1001,
2A B
1511,=1001, = e
Isiy 100 oA
= ——=2 Ans.
501, 50 B= T_SO ...... (1)
5
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26. 5
1
Also, B =49 + Iyz(Ay+By2)dy 1 - X
0 Sol. f(x)= j sin(—fo(t)dtJr j x f(t)dt
B=4 ALB o 0
= + —+—
o 4 5 1
4B_, ., A et [f(di=2
P s 2
- s 4 0
245 SA - x
B= T+E ...... (2) f(x)=7\'3in(EXJ +X.([f(t)dt
From (1) and (2)
BA_ g, 25, 50 I -
3 -80= "t f(1)= +£ (tH)dt=2
L SA_SA_ses
3 16 4 Now, f'(x) = A cos(%x} g + x f (x)
1
20+ [yf(y)=60 X
0
1 +£f(t)dt
[yt(y)=40 |
0 f'(1)=0+f(1)+A =3\
25, 1 _ &_ 3 3 p
0 f)y 22" 2 q
Sol J‘x— ! -(x+1)+ ! dx
. U 1+x? 1+x? = P*ra=s5Ans]
27. 3
1 1 1
+ I(x— s+x+1- 2de Sol. g(x)=x2—(f(2+t)—f(t))x—4
1+x 1+x
0 Now,  g(-x)=g(x)

. 1 = fQR+)-f()=0 = f()=f2+1) V't
—jldx+j(2x+l— 22de €R
e 1+x

0 42 2
jf(x)dx = o1 jf(x)dx = 21
0 0

—(x)gl + (x2 +x—2tan"! x):)

1 2
g [Ixe_xdx+j_—l(x—2)de
0 1 ©

—21(1—E+LJ —21(1—1J
B e 2e) 2e

70
(- (-1)+2-2tan-11=1- = B _n
2 e 2e
1 n 63
2(a+b)=2(1——}=1] T n_63 _
2 m_ 21 3 Ans. ]

6

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 || 9312712114



JEE CHAPTER-WISE TESTS

28. 1 29. 3
Sol. x=f(x)+f(x)) = x=y+y’
| tan x _ cotx - f1(y)=y+y’
-1 3—TC -1 = 7
Sol. jtan —|dx = + 0 = fT(x)=x"+x
0 1+tanx cotx
3 V2

S Given integral = j(X7 +x)dx
. 0

tan x
= tan ™! ( J dx V2
.([ 3 (XS 2 J 2

_+_
8 2 0

=(2+1)-0=3 Ans.]

jf(t+2)(1—cos@(t»)dt

1 1
-1 ( tanx /I 1
= Itan ( 3 de— I(E_XJdX Sol. Lim- . . - =
0 0 0 xin(lexT) 6
3-7 x?
= + ‘Al —
> Lim f(x+2) (l 2cos(f(X))) _ 1
| x—0 3Ix 6
= I tan ! fanx dx - (E —~ l}
3 2 2 _ f(x+2)-(1-cos(f(x))) ) 1
0 Lim — (Fe)” =
=0 33 (f(x)) 6
3-n 1 tanx
-1
= + o= |tan ( jdx—oc=1. 11
Ans.] T= g = f(2)=4 Ans. ]
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