QUESTION PAPER WITH SOLUTION

MATHEMATICS _ 4 Sep. _ SHIFT -1

T AMMS | \(fouas | | esoe
NIT NEET ' Ouwns | /TONa

MoTioN

H.0. : 394, Rajeev Gandhi Nagar, Kota
www.motion.ac.in |4: info@motion.ac.in




MOT<i>0 N JEE MAIN 2020 ANSWER KEY

1. Let y=y(x) be the solution of the differential equation, xy’-y=x?(xcosx+sinx),x > 0. if y(n) =m, then

w [ TC Y
y [EJW(E) is equal to

AT y=y(X) , 3aehel FHB Xy'-y =X*(XCOSX+Sinx),x > 0B &1 &1 A y (n) = ng, T y [g} " y(g)w%—

T TE2 T Tl:2

(1) 245+ (2)2+2 (3)1+Z2 (4) 1+ 5%

5 2 2 2 4
Sol. (2)
Xy’ —y = X2(X cosx + sinx) x>0, y(n) ==

y' - %y = x{xcosx + sinx}
1 1
I.F = e—'[;dx = e—enx = ;
% = J‘%.x(xcosx+sinx)dx
= I(xcosx+sinx)dx

= ji(xsinx)dx

. n © n
= x?sinx + x Y(—J = —+=
Y =\2)T 372

y' = 2x sinx + x2cosx + 1
y” = 2sinx + 2XC0sX + 2X COSX — X?sinx

||£ _ T[Z E ||£ _ E
i (ZJ =2z V(ZJ” (2) =23

20
2. The value of Z TG s equal to:
r=0

20
DT Cy 1 A AR 2
r=0

(1) 51C7 _ 30 C7 (2) 51C7 +3O C7 (3) SOC7 _ 3OC7 (4) SOC6 _ 3OC6
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sol. (1)

20 0
50-r
2.7"C

r=0

= C, + “C, + 8C, + .... +3C, + 3°C
add and subtract *C,

Using

nCr + nCr_1 — n+1Cr = 3OC6 + 3OC7 — 31C
31C6 + 31C7 - 32C7

Similarly solving

7

51C7—3OC7
3. Let [t] denote the greatest integer< t. Then the equation in x,[x]?+2[x+2]-7=0 has :
(1) exactly four integral solutions. (2) infinitely many solutions.
(3) nointegral solution. (4) exactly two solutions.
A [t], t A HF I IR F59 YUlies bl Fefd dar § | 99 x § GHOR0 [x]2+2[x+2]-7=0 & B |
(1) 3% IR Yuiie & (2) 3 F3 TA
(3) ®IE YUIid & LI (4) ¥ a1 &R
Sol. (2)

[X]?+2[x+2]-7=0
[x]?+2[x]-3=0

let [x] =V
y?+3y-y-3=0
(y-1)(y+3)=0
[x]=1o0r[x]=-3
Xe[l,Z) & Xe[—3,—2)

2 2

4, Let P(3,3) be a point on the hyperbola, )a(_z - Z)/—z =1, If the normal to it at P intersects the x-axis
at (9,0) and e is its eccentricity, then the ordered pair (a?%,e?) is equal to :
2 2
A1 P(3,3) sfauRaer )a(—z—g—2=1q'\rwﬁﬁ%|u%m P o= 31fieid (9,0) W x-31&1 BT Ufa=es HRal & a
e 39! Il g, 79 Hifd W (a?, e2) R a—
9 9 3
(1) (9,3) (2) (512) (3) (513) (4) (512)
Sol. (3)
X2 y2
peaw i P(3,3)
9 9
I |
2 b (1)
2 2
Equation of normal = axy bYy = a’e?

3 3
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atx —axis=>y=0

2
ax
T =a%e?=>x=3e?=9

e?=3
e= 3
b2
2=1+— =3
e 2
b? = 2a? ...(2)
put in equation 1

9 9 9

2.2 1.2
a> 2a° 2a°

~(a2, e?) = (%3}

= 2 = —
133 2

2 2
5. Let X_2+g_2=1 (a>b) be a given ellipse, length of whose latus rectum is 10. If its
a

5
eccentricity is the maximum value of the function, ¢(t) = St t?, then a2+b2is equal to

wﬁ+§=1(a>b)wmwﬁﬁ%m$mmﬁm 10 2 | 9@ Il Bl

a2

o(t) = %th—tz,zm HBTH 7 & q9 a2+b? RIaR 8-
(1) 135 (2) 116 (3) 126 (4) 145
Sol. (3)

2 5
5—5 from(l)
5 5
39 =a=9

- b?=45
a?+b?=45+81=126
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6. Let f(x) =j K ~dx(x > 0). Then f(3) - f(1) is eqaul to :

(1+x)
AT f(x)=fi2dx(x20)%aaf(3) - f(1) xR B

(1+x)

n 1 3 T 1 43 n 1 3 i+l_£
S 26727 G-t W24
sol. (4)
J- Jx
09=J 14 x)?
x = tan3t
dx = 2tant sec?t dt
tant. 2tantsec? tdt

f(x) =
) J. sec* t
- 2J.sin2tdt
Xx=3=t= %

T
X=1=t= Z

3 1 3
f3) - f1) = | (L-cos2)at :(t—isinthn _n, 1 43
% 2 12 2 4

7. If 1+(1-221)+(1-4%.3)+(1-625)+......+(1-202.19)= 0. - 220p, then an ordered pair (o, B)is equal to:
I 1+(1-221)+(1-42.3)+(1-625)+...... +(1-20%.19)=0 - 220p & T4 TP HHd JH (o, B) aRER 58—

(1) (10,97) (2) (11,103) (3) (11,97) (4) (10,103)
Sol. (2)

1+ 5n

T, =1-(2n))(2n-1)

=1-4n?(2n-1)

=1-8n°+4n?

10
S, = ;Tn =n- )8+ 4n’

n? (n+1) L An(n+1)(2n+1)

=n-8x
4 6
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=10-2x 100x121 + %X10x11x21

= 10- 24200 + 1540

=10 - 22660

- Sum of series = 11 - 22660 = o - 2208
a=11,p8=103

X

2
—— | dX is equal to
X SiNX + COS X

8. The integral I(

(where C is a constant of integration):

2
I(AJ dx _TeR 3—
X SIN X + COS X

(T8l C AHdHed &1 Ua fgars 2 ):

Xsec X X tanx
(1) tanx—-———————+C (2) secx - —————
X Sin X + COS X X SiN X + COS X
X tan x X secx
(3) secx+ ————————+C (4) tanx + ———————
X SiN X + COS X X SiNX + COS X
sol. (1)
X 2
[ S
X SiN X + COS X
XCOS X
jxsecx. - dx
; (xsmx+cosx)
7
-1 secx + xsecxtanx
X sec x . J. i
X Sin X + COS X (xsinx + cosx)

dx —X Secx
5 - - ———"—"" _+tanx+C
cos” X (x sinx +cos x) X Sin X + COS X

X SEecx J. (cosx + xsinx)
- +
= xsinXx + cos X

9. Let f(x)= |x-2] and g(x) = f(f(x)) ,x<[0,4]. Thenj.(g(x) —f(x))dx is equal to:

A f(x)= |x-2| T2 g(x) = f(f(x)) ,xe[0,4] 8| T4 i(g(x) —f(x))dxw -

1 3
1) 5 (2)0 31 (4) 2
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sol. (3)
f(x) = |x - 2|

ifx >2 :|x—4|

9(x) = lIx - 2| - 2| ={ifx<2 :>|—x|

2 3 2 3
X x? x? x?
:[7] +(4X‘7 2
0 2 0 2

10.  Let x, be the point of Local maxima of f(x) = é.(BxE), where 3 =xj-2j+3k, b=-21+xj—k and
€=71-2j+xk.Thenthevalueof 3.p5+p.c+¢c.5 at x=x,is:
7 X, , f(x)=&(bx¢), @ wnf sfeae @1 w g ¥ Sl &-xi-2j+3K b=-21+xj-k o
=71 -2j+xk¥ 1 TIx=X,R 5.p+p.c+c.a B A7 &
(1) -22 (2) -4 (3) -30 (4) 14
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Sol. (1)
x -2 3

abxg)=2 x 1

7 -2 X

=SX{X2 -2} +2{-2x+ 7} + 3{4 - 7x}
=x3-2x-4x+ 14+ 12 - 21x

f(x) =x3-27x+ 26
ff(x)=3x2-27=0=>x=%x3

Max atx,=-3

(3 23) _(2 ,_1)IE=(7,_2,_3)
ab+bc+ 55=6+6—3—14+6+3—21+4—9
=25-47=-22

11. A triangle ABC lying in the first quadrant has two vertices as A(1,2) and B(3,1) If ,BAC = 90°, and
ar(AABC) = 5/5 s units, then the abscissa of the vertex Cis :
v st ABC uoi =qeier # Rerd 2 s a1 o A(1,2) dom B(3,1) 21 afe ,BAC =90°8 den
ar(AABC) = 5./5 a7 gblg & T ¥y C &l Yol -

(11445 (2) 14245 (3) 25 -1 (4) 2445
Sol. (2)

=Ja+1=15
%x\/gx X =55
x=10

4 C(a,b)
1

Myg = )
m,. = 2 = tane X

. i cos O = i
SR 5 AL2) 56,1

»X

1
by parametric co - ordinatesa =1+ 10 x = N =1+ 25

12. Let f be a twice differentiable function on (1,6). If f(2)=8, f'(2)=5, f(x)=1 and f*(x) =4, for all
x€(1,6), then:
A f, (1,6) W & f3dg s@de-g %t 7 | afg f(2)=8, f'(2)=5, f'(x)>1 a1 f(x)>4 a x€(1,6) & ford

EIGEl
(1) f(5)+f(5)>28 (2) f(5)+F(5)<20
(3) f(5)<10 (4) f(5)+f(5)<26
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Sol. (1)
f(2)=8,f(2)=5,f(x)>1,f"(x) >4
x e (1,6)

'!f'(x) z‘l‘ldx

f(5) - f(2) > 3
f(5) > 11 ..(1)

5 5
also J.f"(x)dx > J.4dx
2 2

f(5) + f(5) > 28
f(5) - F(2) > 12
f(5) > 17 . (2)

13. Let aand B be the roots of x>-3x+p=0 and y and § be the roots of x2-6x+q=0. If «,B,7,d
form a geometric progression.Then ratio (2g+p): (2g-p) is:
AMT o T B AHIGRY X2 -3x+p=0 & o § qATy TAT § TP x2-6x+q=0 & 9o g | I o,B, 7,8
T TUIR Aol & WY H B | 99 AU (2g9+p): (29-p) -
(1)33:31 (2)9:7 (3)3:1 (4)5:3

Sol. (2)
x?=3x+p=0(aB)
x?2=-6x+qg=0(y,98)

a+p=3

y+3d=6
a=a,pB=any=ar?d=ar
a(l+n=3 ...(1)
ar’(1+nr =6 ..(2)

Divide (2) by (1)

3
r2=2,r=\/§:a=m

3 3 o 32 5_32\2
N N I LN T RN [ I
apep= 5o 2 o s
(\/§+1) (\/5+1) 72-9 63
=9/7
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22 JL', z = X +iy and k>0. If the curve represented by Re(u) +Im(u) =1 intersects
z—ki

the y-axis at the points P and Q where PQ =5, then the value of k is :

14. Let u=

HFnu=§z_1:,z=x+iyam1k>0%|m%Re(u)+Im(u)=1muﬁﬁhazﬁy-3¢&1aﬁPanﬁ§3ﬁmm
g, S8l PQ =5 & a9 k &1 919 &—
(1) 4 (2) 1/2 (3)2 (4) 3/2
Sol. (3)
u_22+i i
Tz K ATy

2x+i(2y+1)xx—i(y—k)
x+i(y-k) x-i(y-k)

2x% +(2y +1)(y - k) +1{2xy + x = 2xy + 2xk}
x2+(y—k)2

Re(u) + Img(u) =1

2x2 4+ (2y+1) (y -k ) + x + 2xk = x* + (y - k)?

aty-axis, x=0

2y + 1) (y - k) = (y - k)?

2y?+ vy -2yk -k =y? + k? - 2yk

y?+y-(k+k*) =0(y, v,)
diff. of roots = 5

=

1+4k +4k? =5
ak? + 4k = 24

k2 +k-6=0
(k+3)(k-2)=0
k=2

cos6 isin® n s |a b
15. IfFA=| 0 cosel =34 ] and A =| 4| where j_ /"1, then which one of the following is

not true?

isind coso

0 ising 5 5 | |
m%A:{cos isin },(9=%) qem A =E d}’aﬁﬁﬁ%mﬁqﬁﬁﬁwwwﬁ%?

(1) a>-d2=0 (B) a2-c?=1 () o<a+b?<1 (D)a@-b ==
Sol. (4)

c is][c is c>-s*  2ics cos26 isin26 _
is cllis c| =% 2ics 2_s2| " |isin20 cos20 (where ¢ = cosb, s =sinf))
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cos(24e) isin(24e)

5 —
A>= isin(24e) cos(24e)
a=d =cos(166)
b =c =isin(166)
a? - b? = cos?(160) + sin?160 = 1

16. The mean and variance of 8 observations are 10 and 13.5, respectively. If 6 of these observations
are5,7,10, 12, 14, 15, then the absolute difference of the remaining two observations is:
8 VeTol BT HIed A fderer= e 10 den 13.58 afe g7 F 6 Uevr 5, 7, 10, 12, 14, 15, 8, T9 29 QT UeT0l &1

fRUer afaR &—
(1) 3 (2)9 3)7 (4)5
Sol. 3
5+47+10+12+14+15+Xx+Yy
=10

8

XxX+y=17 .. (1)
2 2

variance = m% -100=13.5
X2 +y2=169 -.(2)
nXx=12,y=5
X -yl =7

17. A survey shows that 63% of the people in a city read newspaper A whereas 76% read
newspaper B. If x% of the people read both the newspapers, then a possible value of x can be:
Udh A4 H Ud] oAl 2 P T IR H 63% AN FHAER UF A U=d & STdid 76% AN FAER 03 B Usd © | Ifd X%
RN SFT AR U3 BT USd 8 @ X BT UHh F91fad A9 8 Fhal 2 |
(1) 37 (2) 29 (3) 65 (4) 55

Sol. (4)

AuUB =13 -x<100
x> 39
alsox <63
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18. Given the following two statements:
(S;):(avp)—> (P« ~aq) is atautology

(S,):~a A (~p«>q) is a fallacy. Then:

(1) only (S,) is correct. (2) both (S,) and (S,) are correct.
(3) only (S,) is correct (4) both (S,) and (S,) are not correct.
1 Q1 ®oF & T B

(S)):(avp)—>(P e ~a)ved giRkiE
(S,)i~q A (~p  q) P 3yl & a:

(1) Baa (S,) &8 & (2) @ (S,) T (S,) T B
(3) B (S,) & & (4) D1 (S,) T (S,) T 7@ B
Sol. (4)
P g ~q gwp po~g (qvp) > (p o~ q)
TT F T F F
T F T T T T
STETFOTOOT T
FF T F F T
S, is not correct
Pa~q~p ~pog ~aa(vpea)
TT F F F F
T F T F T T
2TF T F T T F
FF T T F F
S, is false

19. Two vertical poles AB=15m and CD=10 m are standing apart on a horizontal ground with points A
and C on the ground. If P is the point of intersection of BC and AD, then the height of P (in m)
above the line AC is:
a1 SegieR @™ AB=15 m @1 CD=10 m S¥F W fa=g A e C & |1 o &fisl 9 IR §B g9 W TS 8 | Al

P, BC T2 AD & ufcres<] fawg &, a9 Y@ AC & SWR P (Hiex H) &1 Fars 8—

(1) 5 (2) 20/3 (3)10/3 (4)6
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Sol. (4)
B(0,15)
D(a,10)
15
p
10
A C
(0,0) (a,0)
. 10x
equation of AD : Y = “a
: XY
equation of BC : a + 15

ay y 3y +2y
2y Y 4 _1
=710a 15 = = 30

5y =30 =>y=6

dx
20. If (a+ﬁ b cosx)(a—x/z bcosy) =a’ -b’, where a>b>0, then - at (E E) is:

dy 4’4
gfe (a+x/§ b cosx)(a—x/i bcosy) =a’-b* 2 g8 a>b>0%, a9 (%,%) ) 3—: -
a+b a-2b a-b 2a+b
(1)a—b ( )a+2b (3)a+b (4) 2a-b
Sol. (1)

(a+\/§ b cosx)(a—\/i bcosy) =a’ -b?

diff both sides w.r.t y

—\/fbsinx.j—;(a—x/ibcosy) + (am/ibcosx)(«/fbsiny) =0

x=y=% g r@-b)t(arb)b) =0

dx a+b

dy = a-b
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21, Suppose a differentiable function f(x) satisfies the identity f(x+y)=f(x)+f(y)+xy2+x?y,for all real

x andy. If '™

x—0

f(x) .
~ " 1, then f'(3) is equal to............
AT U fadher g et f(x) T aafdd x deny & ford ufiddy f(x+y)=f(x)+f(y)+xy2+x2y B I W 8 |

x—0

yfg Im @ﬂ g a9 f(3) =R &~

Sol. f(x+y)="f(x)+f(y)+ xy?+ x?y
x=y=0
f(0) = 2f(0) = f(0) =0
Partially diff. w.r.t. x
f'((x +y) =f(x)+ y? + 2xy

x=0,y=Xx
()
f'(x) = f'(0) + x2 given lim——= =1
X—0 X
ff(x)=1+x? by L' hospital
X - f'(x
Lf(x)=X+—+C |Imﬁ=l
3 X—0 1
putx=0=c=0 f(0)=1
f(3) =10

22, If the equation of a plane P, passing through the intersection of the planes, x+4y-z+7=0
and 3x+y+5z=8is ax+by+6z=15 for some a, beR, then the distance of the point
(3,2,-1) from the plane Pis..........

I T X+4y-z+7=0 TN 3x+y+52=8 & Ufcressad A oIk dlel U FHael P &I FHIHRY ax+by+6z=15 Ho
a, beR, & oy 8 d9 |aaa P 9 95 (3,2,-1) &1 g 3—
Sol. p,+ip,=0
(X+4y-z+7)+2(3x+y+5z-8)=ax+by+6z-15
1-32 4+r -1+50 7-8)
a b 6 -15
s 15-750 =42 - 48)
-27 = 27X
A=-1
s planeis -2x +3y-6z+15=0

—-6+6+6+15

J4+9+36 | °

d=
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23. If the system of equations
X-2y+3z=9
2X+y+z=b
x-7y+az=24, has infinitely many solutions, then a-b is equal to.........
Ife FgHRor
X-2y+3z=9
2X+y+z=b
X-7y+az=24, 37 3 & TG &, d9 a—-b RIR &~
Sol. D=0

1 -2 3
2 1 1/=0
1 -7 a

l@a+7)+2(2a-1)+3(-14-1)=0
at+7+4a-2-45=0

5a =40

a=38
9 -2 3

D, = b 1 1/=0
24 -7 8

=9(8+7)+2(8b-24) +3(-7b-24)=0
=135+ 16b-48-21b-72=0
15=5b=b=3

a-b=>5

20 a
24. Let (2x2+3x+4)=).3a X"  Then a_7 isequal to .............
r=0 13

20 a
AT (2x2+3x+4)10= 23X ¥ | g 7 R -
r=0 13

Sol. 8

20
(2% + 3x + 4)0 = D X
r=0

a, = coeff of x”
a,, = coeff of x'3

10! 2)\P q 4\
—p!q!r!(zx ) (3x)"(4)
for x7
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pqr
316
2 35
15 4
073

_ 2310 10223 10123 10.3

8% 381 23151 514l 73l
for x13

W b~ U1 OOT
N o1 W+~ a
O N W T

X310 2F100 23100 27100 a,

ats- + * 3 oo =8
63 532 45 37 5,

1
25. The probability of a man hitting a target is 10" The least number of shots required, so that the

1
probability of his hitting the target at least once is greater than 27 IS vivviinns

Q‘cﬁa&aaﬁmﬁmﬁwmaﬁqﬁw%%wﬁa(shots)aﬁqwmaﬁw%aﬁw@rm
wwwﬁa&awwﬁaﬁqﬁwiﬁaﬁzﬁ%ﬂﬁ—

Sol. 3
9

1
P(H)= 15 i PM) =75

P(H) + P(M). P(H) + P(M). P(M). P(H) + +evveerrrernnn.

=1-P(M)" >

n
—1-[ 2] s1
10 4

N|—
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Classroom Lectures (VOD) 0
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Academic & Technical Support NA 9th/10th | FREE T15,000 | 40,000
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Exercise Sheets NA 12th Pass | FREE 39,999 | ¥59,999
Recorded Video Solutions NA + Student Kit will be provided at extra cost to Platinum Student.
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