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JEE Main
4th September 2020 : Shift - 1
Memory Based Question

PART : MATHEMATIC

In a group 63 % people read news paper A while 76% people read news paper B. If x% people read both
A and B then x may be

(1) 37% (2) 68% (3) 29% (4) 55%
@)
n(A) = 63%
n(B) = 76%
n(A — B) = x%
Let n(w) = 100
n(A) =63, n(B) =76, n(A mB) = x
n(A w B) =n(A) + n(B)—n(A~B) <100
63 + 76 —x <100
x> 39
but n(A m B) = n(A) 39=x=63

(1+ x)?
(1) ...".E._,_i.,_i_:.s. (2}£+i_£§.
12002 4 12 2 4
(3}i+1_£ [:4}i+_1 _ﬁ
12 3 4 12 4 4
(2)
)= [
(1+x)
Let X = tan20
dx = 2tanf sec?0 do
tan®
f(x) = | ——=—2tanOsec" 6do
J.{1+tar:29}2
f(x) = | 89 5 tanesec? bdd
< sec
f(x) = Iztanzﬁ.coszﬁdﬁ
f(x) = Izsinz 6d6
f(x) = J‘u cos26)de
in20
f(x) = 6 -~ +C= g — —208_
1+tan6
f(x) = tan~"/x — Jx e
1+ x
now f(3)—f{1}=tan-ﬁ—£—tan‘1 G
1+3 1+1
_x_x,1 B _= 1 4B
3 4 2 4 12 2 4



3. Let AABC is a right angled triangle right angled at A such that A(1, 2), C(3, 1) and area of AABC = 5\@

then abscissa of B can be

(1)1+542 (2)1+245 (3)1-5J2 (4) 3425
Ans. (2)
Sol.
<l 1)
Mmae = 'bz
o —1
.
¥R
AB .AC B 2(»11= 1
a -1 2)
=20-2+2 = B =2a
Now area of AABC = 5V5 —% AB.AC
5 —;\1(3—1)2 +(1-22 Jla-1? +(p-2)% =5J5
> Je=12+(2a-2? =10
=3 J(a—1)2\/g =10 =5 lo—1=2v5 = a=1%245
3
4. Let f(x) = [x — 2] and g(x) = f(f(x)) , x  [0.4], then J.('g(x)—f(x))dx =

0
(1)1 (2)2 (3)3 (4)4
Ans. (1)



f2—%. ®x2
|x-2 x=2
[2-f(x) f(x)<2
[f(x)-2 f(x)z2

J —(2-x) 2-x<2, x<2

Sol. f(x)=|x—2|=

glx) = f(f(x)) =

{2 x)-2 2-x=2, x<2
—(x—2) x-2<2, x=z2
{x 2)-2 x-222 x22
X Dexe2
_;—x x<0
[4-x 2<x<4

ix—4 x=z4
3

T{g{x)_f(x}hx=TMX'—J-M—}{}dx— TlX—EIdx=1
2 0

i 2
20
5 )3 5I:I—rcE _
r=0
(1} 5167 _ 3o CB (2} 5166 _ 30 CB [:3} 51cr _3'0 C{ (4} 5106 _ 3 C?
Ans. (3)
20
Sol. Y Cp=
r=0
=50Cs +49Cs +48Ce + ..., +30Cs = C7+ 3007 +30Cs +31Ce + 320 + ....... + 30Cq
=G +C + 30+ 3206 + 4 + 505
b § i L S S BT A + 0
=—30C7 +91Cy
6. Let xgz —y=x? (x cosx +sinx) is a differential equation. If f(r) = = then F[% |+ f[%] =
X - D,
n T n s
1)Z £2 2) Z 2 3) < 41 Ay
{}2 ()2 (}2 (}2
Ans. (1)

Sol. Given x%! —y= X2 (xcosx + sinx)
X

T E!—lyz X(XCosX+sinx) lIF.=g * =g '™ 1
dx x x

1 1 :
.. solutionisy. - = I— X(xcosx+sinx)dx+C
X X

i—j{xcosxﬁinx)dx—c

X

J_ xsinx+C 2040 =C=1
X T

y = xZ sinx + x



d .
s i x2 cosx + 2xsinx +1

dx
2 ”
% = —x%sinx + 2xcosx + 2xcosx + 2sinx = —x?sinx +4xcosx + 2sinx
X
I 1 \'\ f' 2 3
T i rt |
f"[— ‘+ (== ‘ ——+40+2 |+|—.1+— |
2] \2 JoLA T2
2 2
.5 N o
4
T
==+2
4
%2 2 . : P :
7. Let == |--1"; =1 be an ellipse such that LR = 10 and its eccentricity is equal to maximum value of
a b

5
quadratic expression f(t) = PT +t{—t2then (a2 + b?) =

Ans. 126
2
Sol. LR=%=1O —~  b2=5a
2
¢ 45 o (§ 1)
)= —=—(B—t+=—=-)= = +- _ [t—=
“12( 44)124{2J
2 [ 1
==-|t-=
3 L 2
makxi f(t}=§=e
b2=a%(1-¢?
4 5
Sa=a2[1 2> 5=2a = 2=81,02= 45
a?+b2=126
8. If o, B are roots of x* — 3x + p =0 and vy, & are roots of x2 —6x + g =0 and «, B, . 6 are in increasing
geometric progression then value of i is equal to
z 7 9 9
1) = 2)— = 3) = 4) —=
()g (2) 9 (}? (4) >
Ans. (3)
Sol. a=ap=ary=ar’é=ar
o+pf=3=a+ar=3 ORI ¢ |
y+d=6=—art+ari=6 ... (2)
i
By (1)and (2) = 2240 _6 _ 25
all+r) 3
=2
2a+p _ 9
29-p f



9. The mean and variance of 5, 7, 12, 10, 15, 14, a, b are 10 and 13.5 respectively then value of |a —b| =

(1) 5 (2)6 (3)7 (4)8
Ans. (3)
Sol. 5+T+12+1D+15+14+a+b_m
8
=63+a+b=80=a+b=17 .. (1)

coiid 2
Gzzlx' - Exi}
n R

p 2
:>135:25+49+144+100+225+196+a +b _100

8

908 = a? + b? + 739

a?+ b2 =169

(a +b)*—2ab =169

289 — 169 = 2ab = ab = 60

- la—b|2=(a+b)>—4ab =289 —240 = 49
Lla=b|=T7

10.  If1+(1—22.1)+(1—42.3)+(1-62.5)+...... + (1 —202. 19) = o — 220 then (e, B) =
(1) (11, 97) (2) (11, 103) (3) (10, 97) (4) (10, 103)

Ans. (2)
B(1Ux11)2_4[‘f0x11x21\'|
2 L 6

i F)

10 10
Sol. S=1+ Y 1—(2P@—1)=1+10— Y (8> —4r?) =11
r=1 r=1

= 11— [2(110)2 — 140 x 11]

=11 - 22(1100 - 70)

=11-220(110-7)

¢ a—220p

= 11— 220(103)
a=11,p =103

(o B) = (11, 103)

11. For equation [x]* + 2[x + 2] — 7 = 0, x € R number of solution of equation is/are
(1) four integer solution (2) Infinite solution
(3) No solution (4) two solution
Ans. (2)
Sol. [xF+2[x+2]-7=0
XE+2(x]+2)-7=0
Let[x]=t
2+2t—-3=0
t=1,-3
[x]=-3.1
xe [3.-2)u.2)
Hence infinite solution.



2

12. Integration: J' X - dx is equal to
(xsinx + cosx)
SiNX + XCOSX S5INX +XCosX
(I (2) =——+C
XSINX +CO5X X5INX—CO5X
XCOS X —Sinx inx —
3 o (4) smlx XCOSX c
COSX —X5inX X5iNX + COSX
Ans. (4)
2
Sol. J- .x dx ’ :J- X . ‘xcusx - s
(XsinX + cosx) COsXx (xsinXx + cosXx)
X XCOSX d XCOSX
= _{ - - dx I—{xsecxjj - - dx | dx
COSX - (xsinx + cosx) dx (xsinx + cosx)
; :
e J+jsec2x dx
COSX |\ XSINX-+C0sX
;' REO5X oy ——=t 2 [ and (i)

J(xsinx L cosx) ~ XSiNX + cOSX

d xsinx :
— (xsecx)=secx +xsecxtanx =secx| 1 |=sec” x(xsinx + cosx)
dx cosx )
- sinx
= - X + +
cosx(Xsinx + cosx) COSX
_ —x+xsin®x+sinxcosx _ SiNX —XCOSX 0

cosX(Xsinx + cosx) XSiINX + CcOSX

13. 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

Ans. 6
Sol.
B
P
15 10
A X Q y C
%X Xy
AAQP ~ AACD s T 1
4 = h 10 (1)
y X+y
ACQP ~ ACAB g=2r 2
Q - h 15 @)

aad) - (A ) =
M+@)-= (x+y}[\10|15; = h=6



14. Consider two statements
Sii~p > (~g <> ~p)is a tautology
Sz: (~qap)-»qis afallacy then
(1) Statement | is true, statement Il is false
(2) Statement | is false, statement Il is true

(3) Both true
(4) Both false
Ans. (4)
Sol. |:~p > (~qg<»p)
{n {1
plal~p]~q]|~9e~p|~p—>(-~a<~p)|pr~a|{~asp)—1
T|T| F | F n iF F T
TIF| F | T E iF B F
FIT]| T | E & F F i
FIF| T | T i j F T
both are false
2Z +i
15. ifu=—|{wherez=x+iyandk>ﬂ
Curve Re (u) + Im(u) = 1 cuts y-axis at two point P and Q such that PQ = 5 then value of k is
(W1 (2) 2 (3) 3 (4) 4
Ans. (2)
Sol. u= 2xtiy)ri _ 2xi(2y+ i, x—(y—ki

(x+iy)—ki x -+ (y—=Kk)i X—(y—=K)i
2x% +(2y + Dy —k)
X%+ (y—k)’
*(2y + 1) — 2x(y — k)
x% +(y—k)?

Real part of u = Re(u) =

Imaginary part of u = Im(u) =

Now Re(u) + Im{u) =1
2x% + (2y + Dy =K) + x(2y + 1) = 2x(y —k)
x%+(y—k)*

=1

for y-axis put x = 0 = {2¥* 1:‘{1"2_ 5 FH
(y=k)

=2y + 1) (y-k) = (y —k)?

= (y-k){y+(1+k)=0

y =k —(1+Kk)

Now point P(0.k), Q (0,— (1 + k))

PQ=|2k+1]=5

2k+1=%5
2k=4,-6
k=2-3

hence k=2 (k= 0)



16. Probability of hitting a target is —11—:] then find the minimum number of trials so that probability of at least

. 1.
one success is greater than '4"‘.' IS

Ans. (3)
1 9

Sol. S— =
PE Y an

9
p (not hitting in n trials) = _U]

N

9
L t least hity=1—|=—| 2
p (at least one hit) [10]
( 9 ]”{3
| —] =
10 4
(.9 <475
n=23= 0.729 < .75 which is true

17. Let A= "“5‘_] iing ,{}{e-ﬁ—"i and A5 = | @ b then which statement is false
isind cos6 24 e d_!
1
(1)a2-b2= = (2) a2+ b? < (0,1) (3)a>d2=0 (4)a?—c2=1
Ans. (1)
Sol AZ = cosf isinB || cosf isind] % cos?p—sinf0  2isinfcos0 = cos20 isin20
: isind cos6 | lisind cos 2isin0cos® cos?’0-sin®0| |isin20 cos20
5| cos20 isin20|[cos6 isin®
lisin20 cos20|!isind cos®
_ | cos36 isin30 |
isin30 cos30 |
As = | €0s50 isin50| _[a b
isin50 cos50 c d

a = cos50, b = isin50, ¢ = isin56 , d = cos56
a=d b=c
(1) a2 — b? = cos?50 + sin?50 = 1

(2) @2 + b? = cos250 — sin?50 = cos100 < (0,1)as 0 < @ < 2—:1

(3)a?-d2=0
(4)a?—-c?=a2-b?=1

18. ( w/-bcosx(a+a/-bcosy| a2 —b? then value of L at [-’ﬁ —T‘-) is -
dx 4 4
a-b a+b 2a+b 2a-b
1 3 4
()a+b b ()a—b ()a—b

Ans. (2)



Sol. (a = ~.1El::cosxl.—‘J'EI:msin\‘.rf.}ﬂr - Ebsinx(a +~f§bcosy:}_ 0

dy J2bsinx a+J-bcosy sinﬁ'aurbcosy)
J_bsm [ 2bcosx] smy{ J-bcosx]
dy Fb

dx|;_‘|_a—b

la'q)

f{)

19. f(x +y) = f(x) + f(y) + xy* + x% and tlm =1, then find value of f'(3)

Ans. 10

Sol.  f{x +y)=1f(x) + f(y) + xy? + x°y
F(x +y)=F(x) + 0+ y2 + 2xy
puty =—x
F(0) = F(x) + x2 — 2x2
1=f(x)—x?
f(x)=1+x2
f(3) = 10

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

(1) f(5) + f(5) < 26 (2) f(5) + F(5) = 28
(3) (5) + F(3) =28 (4) none of these
Ans. (2)

5 5
Sol. Givenf(x)=21= [f'(x)dx =[1.dx
2z 2

— (f(x)B = (x); —f(5)-f(2)= 3 —=f5)28 ... (1)

5 5
Now f'(x) = 4 = [f"(x)dx =[4dx
2 p

X )3 2[4}:_}?
— P(5)—F(2) = 12
— f(5) = 20 e (2)
(1) + (2) = (5) + F(5) = 28

20
21. I (2x2+3x+4)°= Ya.x".then 2L =
r=0 813

Ans. B8

Sol. General term

(2x2)7 (3x [ (4)"
ry! rzlr-

oy =101.2°345 101223%45 | 10.23°4% 101374

316l | 2318l 1.5.4! 713!
ais= 10.2°34% 10.2°3%47 | 1002°3°4" |, 101.2%374°
613 5131 2 41 511 37
2L -2%-8

43



2 2

22, If from a point (3,3) on the hyperbola X—z —# =1 a normal is drawn which cuts x axis at (9,0) then value
a
of (a% e?) is
(|33 @ |3 (3) (9.3) (4)(3.9)
GE L2 )
Ans. (1)
Sol. Hyperbola ? - 7 1
P(3.3) lies on hyperbola then S R (1)
; T T o PN e

Normal at (3.3) is
2 2
2X ; =a? +b?
3 3
pass through (9.0)
3a2=a%+b%2=2a2=b?

then e

il
a2 222 9
2a2=9 :>az=-g- andbZ=9
2

ez=1+b’—2 ={+2=2
a



