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AnSs.

Sol.

AnSs.

Sol.

PART :: MATHS

In a group 63% people read news paper A while 76% people new paper B. If x% people read

both A and B then x may be
1) 37% 2) 68%
(4)

n(A)=63%

n(B)=76%

n(ANB)=x%

Let n(w)=100
n(A)=63,n(B)=76,n(ANB)=

3) 29%

n(AuB)=n(A)+n(B)-n(AnB)<100
63+76—x<100
X >39
But n(AnB)<n(A) .39<x<63
If £(x)=] (1\5()dx, then find the value of f(3)— f (1)
1)£+i+_3 ) l_ﬁ 7)) - l_ﬁ

12 2 4 12 2 4 12 3 4
2)

( 3 \/;de

(1+x)
Let x =tan% 0
dx = 2tan@sec? 6 do
T — 7 _2tanfsec’H do
(1+tan 9)

f(x Jta N6 5 tanosec?o do
sect 0

(x)=

f(x)= IZtan 0cos’0do
f (x)=[2sin*6 do
f(x)= I(l c0s20) do
(x)=6

sm 29 tan @

f +C=0- >
1+tan“@

X +C

f(x )—tanﬁ—£+c

4) 55%
4) 14_1_@
12 4 4

Page 3 of 14




Narayana lIT Academy JEE MAIN(SEPTEMBER)-2020 Q.P. 04-09-20/FN

V3 SN/

N f(3 1)=t 3———t
ow f(3)-f(1)= an+/3 an 1

3. Let AABC is a right angled triangle right angled at A such that A(1,2),C(3,1) and area of
AABC =54/5 then abscissa of B can be

1) 1+54/2 2) 1+ 25 3)1-5\2 4) 3+ 245
Ans. (2)
Sol.
(3, 1)
A(1, 2) B(a.3)
2
s = s
mo.-2-1_ 1
AC_].— 1 2
AB 1 AC .-.E(—ljz—l
a-1 2
B=2a-2+2= B=2a
Now area of AABC =5+/5 :%AB.AC
:>1\/(3—1)2 +(1-2)2 (@-1)° +(B-2)* =55
:>\/a 1)° +(20-2)* =10
=J(@-1)°V5=10 =la-1=2J5 =a=1+25
4. Let f(x)=|x-2 and g(x)=f(f(x)), xe[0,4], thenj )-f(x))dx =
1)1 2) 2 3)3 4) 4
Ans. (1)
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2—-X X<2
X—2 X>2

o(9-1(10)-{ 7 ) 10
2—-(2-x) 2-x<2, x<2
(2-x)-2 2-x22, x<2
2—(x-2) x-2<2, x>2
(x—2)-2 x-222, x>2

Sol. f(x):|x—2|:{

X O<x<2

=X x<0
C|4-x 2<x<4
X—4 x=>4

3 2 3 3

I(g(x)— f(x))dx = J.xdx+J.(4— x)dx—j|x—2|dx =1

0 0 0 0

20
5 2 'CE

r=0

1) "¢, - B¢, o)l st ol ¢, 3) 5, - ¢, 1 6. ¥c,
Ans. (3)

20
Sol. Y %'y =

r=0

=0 Cs +49 Cs . C it L Ce = gt Cs L Cs s Chltang. . +20

e _30 C7 +32 C7 +32 C6 + ... +50 C6

_ 3¢, jsic,
6. Let x:—y—y: x®(xcosx+sinx) is a differential equation. If f (z)=7 then
X
e ()
2 2
T T T T

1) 242 2) L2 3) 41 HZ

)2 )2 )2 )2
Ans. (1)
Sol. Given x:—y—y:xz(xcosx+sin X)

X
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1
——ax

:>d—y—1y x(cos x +sin x) .'.I.F.=eI Hognx L
dx x X

. solution is y.lzji.x(xcosx+sin x)dx+C
X JX

X:I(xcosx+sinx)dx+c
X
l:xsinx+C,£:O+C =C=1
X T
y = X?sin X+ X
%:xzcosx+2xsinx+1
X
dy  , . . e .
W:—x SIN X+ 2XCOS X + 2XC0S X + 2SIN X = —X“ Sin X+ 4X C0S X + 2SIn X
o 7T T r? 7 T
f'l=|[+f|=|=|——+40+2 |+ —.1+—
2 2 4 4 2
71'2 7Z'2 T
=——+2+—+—
4 4 2
LA,
2
7. Let —+Z—2—1 be an ellipse such that LR =10 and its eccentricity is equal to maximum
a

value of quadratic expression f (t)= %H —t? then (a2 + b2) =

Ans. 126
2
Sol. LRz%le — b?=5a
2
L R e (=
12 4 4) 12 4 2
2
:3_(t_£)
3 2
Maxi f(t):g:e
3
b? = a? (1 e2)
5a=a ( 124 = =§a = a’=81b%=45
9 9
a+b% =126
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8.

AnSs.

Sol.

AnSs.

Sol.

10.

AnSs.

If ., B are roots of x> —3x+ p=0 and y,8 are roots of x> —6x+q=0 and «,f3,7,5 arein

increasing geometric progression then value of y is equal to
q-p

7 7 9 9
1) — 2) —— 3) = 4) —-=
)3 )73 ) S )~
3)
a=af=ary=ar’s=ar
a+pf=3=a+ar=3 ... (1)
y+6=6=ar’+ar’=6 ... (2)

2
ar‘(l+r) 6

By()and (2) > ———==—=>r"=2

y(1)and (2) a(l+r) 3
r=2
.29+p_9
20-p 7

The mean and variance of 5, 7, 12, 10, 15, 14, a, b are 10 and 13.5 respectively then value of

la-bl=

1)5 2) 6 3)7 4) 8

©)

5+7+12+10+15+14+a+b
] —

=63+a+b=80=a+b=17 ...... (1)

10

%
:13.5:25+49+144+1OO+196+a +b 100

8

908 =a” +b” +739

a® +b? =169

(a+b)’ —2ab=169

289169 = 2ab = ab = 60

~Ja=b|* = (a+b)” — 4ab = 289 - 240 = 49
Ja=b/=7

If 1+(1-22.1) +(1-423)+ (1-6°5)+.......+ (1-20%19) = & - 22018 then (az, ) =
1) (11,97) 2) (11,103) 3) (10,97) 4) (10,103)
)
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Sol.

11.

AnSs.

Sol.

12.

AnSs.

Sol.

2r

S = 1+21

10 2
-1)= 1+10—Z(8r3—4r2)=11{8(10211j —4.(—10X1;X21ﬂ
r=1

~11-| 2(120)° —140><11}

=11-22(1100-70)
=11-220(110-7)
a—2208
~11-220(103)

. a=11, =103
(@, B) = (11,103)

For equation [x]2 +2[x+2]-7=0, xe R number of solution of equation is / are

(1) for inter solution
(3) No solution

(2)

[X]" +2[x+2]-7=0
X[ +2([x]+2)~7
Let [x]=t
t*+2t-3=0
t=1-3

[x]=-31
xe[-3,-2)U[L2)

(2) infinite solution
(4) two solution

=0

Hence infinite solution

2

: X I
Integration: I _ dx is equal to
(xsinx+cosx)
Sin X + X COS X Sin X + X COS X
1) ———+C 2) ————+C
XSin X + cos X XSin X —COoS X
XCOS X —SIn X Sin X — XCOS X
3y —+C 4) ——+C
COS X — XSin X XSin X + cos X
(4)
I x> dx | X XCOSX
. 2 ' . 2
(xsmx+cosx) COS X (xsmx+cosx)
X X COS X X COS X
= I —I xsecx I - dx |dx
COS X (xsinx+cosx (xsin x+cosx)
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13.

AnSs.

Sol.

14.

X 1 2
= e +Isec X dx
cos X\ xsinXx+cosXx

[ J»( X COS X dx = -1 and

. 2 .
Xsin x+cosx) XSin X + C0S X

d Xsin x 2 i
d—(xsec X) =sec X+ xsecxtan x =secx| 1+ =sec” x(xsin x +cosx)
X COS X

d Xsin x 2 .
d—(xsec X) =sec X+ xsecxtan x =secx| 1+ =sec” x(xsinx+cosx)
X COS X

—X sin X

= - +C
cosx(Xsinx+cosx) cosx

=X+ xsin® x+sinXCcosX _ Sin X —XCOS X "
cos x(xsin x+ cosx) XSin X + oS X

Two poles AB and CD of height 15 m and 10 m respectively. A and C are on level ground,

Point of intersection of AD and BC is P then height of P is

6
B D
P
15
10
h
A .
X Q V' c
X X+Yy
AMOPFAALCD I <% & % 1
Q h 10 @)
y_X+y
ACQP~ACAB = =—=—F— ... 2
Q h 15 (2)

1)+(2) > X :(x+y)(%+%j o h=6

Consider two statements

S1:~ p—(~q <>~ p) is a tautology

S, :(~qA p)—q is fallacy then

(1) Statement | is true, Statement 1l is false

(2) Statement | is false, Statement Il is true
(3) Both true 4) Both false
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AnSs.

Sol.

15.

AnSs.

Sol.

(4)

l:~p—>(~qe~p)

pla|-P|~-aq| ~4<>=P (1 A (1
~p(~qo~p) (~arp)—g

T|T|F|F T T F T

T|F|IF|T F T T F

FIT|T|F F F F T

FIF|T| T T T F T

Both are false

Ifu:zzi; where z=x+iy and k>0

Curve Re(u)+Im(u)=1 cuts y-axis at two point P and Q such that PQ=5 then value k is

1)1 2) 2 3)3 4) 4

(2)

C2(x+iy)+i 2x+(2y+1)i  x—(y—k)i

(x+iy)—Ki  x+(y—K)i  x+(y—K)i

i 2x* +(2y +1)(y -k)

X +(y—k)2

! x(2y+1)—-2x(y—k)
X% +(y—k)*

Real part of u=Re(u)

Imaginary part of u=Im(u)

NowRe(u)+Im(u)=1
2x% +(2x +1)(y - k) + x(2y +1) - 2x(y = k)
G +(y—k)2

For y-axis put x=0=

y=k,—(1+k)

Now point P (0, k), Q(0,—(1+k))
PQ =2k +1|=5

2k +1=45

2k =4,-6

k=2,-3

Hence k=2 (k >0)
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16.

17.

AnSs.

Sol.

18.

Probability of hitting a target is % then find the maximum number of trails so that

- : 1.
probability of at least one success is greater than 2 IS

n
p (not hitting in n trails) = (%)

n
.. p (at least one hit) 1—(gj 2%

10
n
10 4

=(9)"<75
n=3=0.729 <.75 which is true
cos@ isind a b
Let A=| . 0<0< and A° = then which statement is false
isin@ cosé 24 el d
1) a2—b2:% 2) a’+b2e(01)  3) a’-d2=0 4) 8 —c? =1
(1)
Az__cose isin@ [ cos® isin@] |cos®0-sin0 2isin@cosd | [cos20 isin20
“|isin® cos@ ||isind cos@ | | 2isin 29_sin2p | |isin20 cos20
L sinfcos® cos” O —sin“ 6O
A3__00329 isin20 || cos® isin@| | cos30 isin30
|isin20 cos26 ||isin® cosf | |isin30 cos39
AS__COSSQ isin50] [a b
~|isin50 cos50 | |c d

a=c0s58,b =isin50,c =1sin50,d = cos560
(1)a® —b* = cos® 50 +sin*50 =1

(2)a? +b? = cos? 560 —sin56 = c0s106 < (0,1) as 0< 6 < %

(3) (3)a®*-d*=0
(4) (4)a®-c*=a*-b’ =1

If (a—\/ibcos x)(a+\/§bcos y) =a® —b? then value of ay at (Z,Zj is
dx 4 4

2a-b
a-b

2a+b
a-b

a+b
2) —— 3
)a—b )

4)

1) a-b
a+b
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AnSs.

Sol.

19.

AnSs.

Sol.

20.

AnSs.

Sol.

)
(a—ﬁbcos x)(—ﬁbsin y)%+\/§bsin x(a+\/§cos y) =0

dy J2bsinx(a++/2bcos y) ~ sin x(a+\/§bcos y)

(
dx  /2bsin y(a—ﬁbcos x) sin y(a—\/Ebcos x)
b

dy
dx

(z,zj a-b

4 4

f(x+y)=f(x)+f(y)+xy*+x’y and m%")zl, then find value of f'(3)
10

f(x+y)=f(X)+ f(y)+xy*+x%y

fr(x+y)=f'(x)+0+y?+2xy

Put y=-x

f'(0)= f'(x)+0+x*-2x?

1= f'(x)-x°

f'(x)=1+x°

f'(3)=10

If f is twice differentiable function for x € R such that f (2)=5, f'(2)=8 and
f'(x)=1, f"(x) =4 then

1) f(5)+f'(5)<26 2) f(5)+f'(5)>28
3) f(5)+f'(5)<28 4) None of these

(2)

Given

Now f”(x)>4:jf”(x)dx2j4dx
=(1'(x)),2(4%)

= f'(5)- f'(2)>12

= f'(5)220 ... (2)
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21.

AnSs.
Sol.

22.

AnSs.

Sol.

20
If (27 +3x+4)10 =3 ax", then 2L =

8
General term —O" (2x2)rl (3x) (4)"°

r=0 a3

nin !
- 101.2°3.4° 101223°4° 101.2.3°4° +10!.37.43

a; = + +
31116! 21315 115141 713!
o 101.2°3.4° ) 101.2°.3%4° ) 101.2%.3°.4" ; 10123.37.4°
S YITEY 513121 41511 3171
& _p_g
as

2 2
If form a point (3, 3) on the hyperbola X—2 _E)/_Z =1 a normal is drawn which cuts x axis at
a

(9,0) then value of (az,ez) is

) @3) 2) @1} 3) (9,3) 4 (3,9)
)

2 2
hyperbola % - :)/—2 =

S| e
I
O
A~
H
N—

P(3,3) lies on hyperbola then %— i

Normal at (3,3) is

2 2
X DY e
3 3

Pass through (9,0)

3a% =a’ +b? = 2a% =b?

Then 1 1.1

a2 2a%? 9
2a2:9:>a2:% and b®> =9
2

e’ :1+b—21+2=3
a
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