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PART-A

PHYSICS

Given m=5 = _—V=5 = v=-5u
u

I lz—L = u=32cm

—Su u 40
B,, =+/B2 + B! =10 x/904
E=CxB,, =3x10°x10"° x~/904
F=0E =10"*x3x10*x107°x+/904 = 0.9 N.

:i =0.6N

NG

1.03)

2.3)

F

ms

31 R,

4
| =——Xx8=2amp.
21244 P

0=CV=10x10"°x(10x2)=200pC

. A=40m

4.3) Clearly 2% =0.157

Hence for 4™ harmonic, / =4 x % =80m

—_— /4

(1)

é v('

COM gives : 2v, =2><%°+mv

5.(4)

(2)

: . v
For elastic collision v — ZO =V,

From (1) and (2) m=1.2kg

1 [©@x) , 09 | 2x(-g)
4ne, | D+d/2 (D-d/2) d

:L _i_@ -.-Dz_d_2=D2
dng,| d D’ 4

We have Vo JT
L 20 PEERT 10045 ms
\% 273+227

. . 1
Conservation of energy gives > [op® =mgh

6.(3)

system

7.3)

8.(3)
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! , (VY W2
For ring —x2mR” x| — | =mgh, = h=—
2 R g
2 2 2
For Cylinder, l><3m£5j (Lj =mgh, =h, _3y
2 2 ) (R/2 2 g
2 2 2
For sphere lzm(ﬁj X(Lj =mgh, o hy :lv_
25 \4 R/4 10 g
3.7

Sohh ch,=1:—:—=10:15:7
1 2 3 2 10

9.3) Net repulsive force

Li,xa L
F:E_Fzzuom _Homxa

_ Mo .
=L

4n
10.(1) Theoretical

11.(3) For no drifting, sin = o % =

m

N | —

s 0=30°
Hence direction with flow of rivers is
a=180-0=120°

12.(1) Work-done will be equal to rise in potential energy of suspended section
Lowme L L Mel
L n 2n 2n’

13.(4) H-Cl is diatomic molecule hence degree of freedom is
f =3 (translational) + 2 (rotational) + 1 (vibration) = 6

—2
L o Y L
2 2 6K,
14.3) V’=u’-2gh = m™V' =m’u’ -2mgh
= p°=A-Bh (where A=m"u’, b=2mg)
Clearly it is parabolic functions.

Starting from ground momentum first decreases and then becomes zero at highest position. Therefore it
increases in —ve direction. Hence 3™ option is correct.

15.(4) V =i,[R, +R]

=4x107’[50 +5000] = 20.2 volt
~ 20 volt.

2 2
16.2) W=|AU|= 92 9 _375410°)

2C, 2G,
17.(4) At0°C, v=2 1000, o . 100073 273 CoVadT) - T ~277K =4°C
K 3 336 273+ T
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2
18.(4) 110 = KO = L1x26 %%k« 29}1@ o 9o 2k0
2 2 dt dt dat I
3R R) R
R R 4 '8)'8 7
19.3) Rip=Roc =Rep =7 & Ryp =Ree =< R =R =R

2 2
201 222 3 A, = 488.88 ~ 488.9A
660 1 1

2 4

21.(3) If O, is contact angle, then for equilibrium of rises water in tube, we have 7 cosOx2nr = Mg

Hence if 7 is doubled, rises mass will also doubled.

GM G 2M  GM

22.(3
@) E, = (3a)’ (3a) 34
. . . 5%2.5 1
23.(1) t=uBsinO=(nid)Bsinf =100x3x——x1x— =0.265N =0.27N
100100 2
24.(1) According to question shift = width of » fringe pattern

nDk

= (u-Dt=n x—l t=

f / mg
25.2) T =2xm &T'= . Buoyancy = —=
@ 8- (g /16) ( yaney 16 )

1
X =
hoLl
16
26.(4) For a solenoid, self inductance is given as

1

N
L, =NxAx — | o Ly c—
self HO(L) self L

27.(3) input resistance = r; = IOLVé ~0.67x10°Q=6.0x10°Q = 0.67 KQ
15x10~
Voltage gain = +BE _pomA RO = +300 Volt
r 15uA “0.67KQ
2n 2n
28.3) Clearly —=——— - A =5000A
A 5x10
12
CE=eV+d = V=275 0475V ~048volt.
5000

29.(1) Area under curve in process A’ on P-V diagram is more. Hence
W,>W, .. AQ,>AQ, & AU, =AU,

30.4) p= (01(1))3 =10" kg/m’
Also ng Ap_AM 3Al £+wx3 :L+izizo.3lkg/m3
/ p M 710 1 100 10 100

PART-B CHEMISTRY
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1.(2) from given eq:

N,(g) +3H,(g)——>2NH;(g)
Imole 3mole

1x28gm 3x2gm

=28gm =6gm
for option -1 -~ 6 gm H, reacts ¢ 28 gm N, i.e. both reactants utilized completely.
for option-2 - 6 gm H, reacts ¢ 28 gm N,

- 10 gm H, reacts %xlOgm N,

=46.67gm N, required, however amount. of N, given =56 gm
i.e. N, present in excess.
So, H, utilizes completely & hence limiting reagent.

for option-3 -+ 6 gm H, reacts ¢ 28 gm N,

_2
. 4gm H, reacts ¢C 8x gmN,

=18.67gmN, required. But N, given = 14 gm.
~NyisL.R.
for option-4 - 6gm H, reacts ¢ 28 gm N,

28x8

. 6 gm H, reacts ¢ gm N, =37.33gmN, required but N, given =35 gm.

2.2)

NH, N =NCI
NaHO, , HCI , 0°C

Added to equimolar mix of
phenol aniline in acidic medium
promotes coupling reaction in
case of aniline

". major product should be

3.3) g & ware path functions.

Option — 3 is correct
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4.(4) Aecrosol is a colloidal solution of solid in air. Eg. Smoke, dust etc. are considered as aerosol.

Option — 4 is correct

5(1) Mg—3-2 5 MgO+Mg;N,

Option — 1 is correct

6'(2) dl(. KOH frcc radical
polymel isation

8]
7.4) from Raoult’s law: from Dalton’s law:
Py =Xy - Py Py =Yy -P;
& Py =xy P Py =Yy -Pr
Xv Py =Yy -Pr (i)
& XN PR =Yy-Pr Ll (ii)

eq. (i) + eq. (ii)

XN'PI(\)I YN'PT

X, 40 Yy
xy 700 Yy

X 14 Vv

Xy 9 Yy
Xm oYM
Xy Yy

8.1) CuSO,-5H,0

One H,0 molecule is present as water of crystallization.

9.4) forEMR C=vA ..v=

>0

From Planck’s formula,
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EZhV ,',\/:E E:E
h A h
So AVLyman ( max ~ Vmin )Lyman _ (Emax _Emin )Lyman
’ AVBalmer (Vmax Vmin )Balmer Emax ~ Lmin )Balmer
1 1 1 1 1
13.6] - —— |-13.6| - —— o1t
_ ( ocj (1 4) 1-0-1+ _i_9
- 11 11 1 1 1 4 4
13.6) ~—— |-13.6] -~ = N DI
a) i) i
9
9:4
10.(4)
OH
dil. HCI NR
‘ ONa
NaOH 5 @ FH,0
Salt
OH
Br
Br,, H,0 Br
Br
11.(4)

2-chloro-1-methyl-4-nitrobenzene

12.(1) Increase in COinduces Global warming.
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13.(4) Sucrose is formed due to bonding between.

a — Glucose from C; position and £ — fructose from C, position.

0)

| 4
14.4) CH,-CH=CH-C-0-CH, LiAlH,

15.(4)

[Cr(H,0),]" mm

N dx™-y'dz’ } degenerate orbitals
d sp” CEET5]
111
dxy dx, dxz
degenerate orbitals

16.(2)

(fl
CH,-C=CH—> CH,- C =CHD
1 DI

c|:1
CH, - $— CHD,
I

17.4) K =1s*2s%2p%3s'
L.P.1st <<< I.P. 2na.

K* =1s*2s?2p°

inert gas configuration

—CN —Cl —Me -OMe

Activating nature

18.(3)

.e. D<A<C<B

19.(4) Cryolite = Na,[AlF]

CH, -CH=CH-CH, —-OH
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20.2) Cu®" +Zn——Zn*" +Cu
n=2

AG®=-nfE_; =-2x96500x2 =386 KJ

21.(1)
N
A A
28T
N NS
B E B

(M (A4A4)A, B, )type

No symmetry

22.(3) Cg, contains 12 Pentagons of 20 hexagons

23.33) 1,04 —F H,S80,
TiCl, | Al(Me), Polyethylene
PdClI, Ethanal
Iron oxide —— NH,

PBry ~alc.KOH
24.(4) QOH ’ QB‘ ’ Q
3 0 3

R——P
25.(1) a X
a-x x

For 1% order reaction
dx

t= k(a—x)' In[R]
dx
ja_x=jkdz ;
—In(a—x)=kt+c
Ift=0
c=-Ina —In(a—x)=kt—Ina

In(a—x)=-kt+Ina
or
y mx C

Similarly
—P

R
(Ao)
(4)
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(4)
AR
dt

or —d(R) = kdt

or j d[R]=— j kdt
[R]=—kt+c
[A]=—kt +c

or
y=mx+c

26.(3) For xy
i=2 ascomplete dissociation takes place.
T, =2xCRT
For BaCl,
i=3
Tgact, =3%0.01xRT =0.03 RT

As m,, =4X Tgacl,

Ty  2xCxRT
Tgact, 0.03RT

4 X Tgycl, _ 2xC

Tpac, 003
oo 4x003 o
2x100
ga
27.3) T.=
@ T 27Rb

For Kr the value of (%) is highest

Thus T is also highest

H,-CH, 00° OOH
28. .
KMnO, H,0'
— —_—

+1 +4 +3

+2
29.3) NO, N,0, NO,, N,O,

30.(1) For C,,Z, =12
BO =25
- For C;, Z, =13

BO, - =25 (filling in BMO)
2

BO,_ =25 (filling in ABMO)
2
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BONO’ =2.0

BO_ =05

13

PART-C MATHEMATICS

1.(1) The points (1, f(1))=(1,—2)and (-1, f(-1))=(-1,0)

o -2
So, slope of line joining the two pts = 5 - -1

Again, slope of tangent to y = x> —x* —2x is % =3x* —2x-2
X

244412

1
= 3x2—2x-2=-1 = 3x*=2x-1=0 = X_T:_g’l

2.2) SinceS.D.= i _(Ejz _ (-D*+0°+(1)> +K* _((—1)+0+(1)+k)2
. . . x x 4 4

2 2
_ K4+2_11<_6 — 3K2+8=16x5=80

2
\ 4 3

V3K?+8
4

Now, —— T2_.5 — K=2J6

.3 3
2 SIn” x 7/2 COoS X
3.(3) j MY = IGay) = 1= j ST
0 sin x + cosx 0 sinx+cosx
7/2sin> x + cos’ x 72, 2 .
= 21 = J- —dx = 21 =.[ (sin” x + cos” x —sin xcos x)dx
0 sin x + cosx 0
/2
z/2 1. cos2x |”
= 21:] (I—Esmbc)dx =  2=x+
0
0

R A 1 0 T S N O o |
2 4 4 2 2 4

4.1)  cos?10°—cos10° cos 50° + cos® 50°

= %[20052 10° —2¢0s10° cos 50° + 2 cos> 50°] = %[l +c0520° —c0s40°—cos60°+1+ coleOo]

_1 i+(cos20"—cos40°)+cos(90°+10°) _1 3+2-sin30°sin10"—sin10° _3
212 212 4
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5.2) 2cos’60+3sinf=0 = 2-2sin’ @ +3sinf=0
= 2sin’0+3sinf@-2=0 = 2sin’0—4sin’@+sin@-2=0

(2sin@+1)(sind—-2)=0

. zr -5z — Nr-57-7 12
6.(1) x2—1:y3+1:z;2:/1 = Point on the line = (24 +1,34 1,41 +2)
Now for p

QA+ +2BA-1)+3(41+2)=15 =  20A+5=15 = z:%

= p=l2l4] S 0P=J4%LH6=Jm+l=2
2 4 4 2

2
7.2) f(x)=1x2= L1 = 4=R\[-1L0) = f(x)e(—0,~1)U[0,)
—X

so [3 100 308 3T

n(n—1)

=  In-1)=78=

1 137" 1 =13
- =
0 1 0 1

=78 = n(n—-1)=156=12x13 = n=13

4 2
9.3) [f'(x)=Ax(x-D(x+1) = F(x)=Ax* — Ax = f(x):%—%+y
For /(x)=/(0)
4 2 2
M N e e =  x=0,42,-\2

4 2 4

10.(1) MEATIS) 5 3= 6m =3 24 —sm?

24 -18M2
= 36M?*=72-54M" = 90M2=72:>Mi%

11.(2) Let equation of the plane be a(x—0)+b(y+1)+c(z—0)=0

= ax+by+cz=-b ... (1)
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Now a(0—0)+h(0+1)+c(1-0)=0
= b+c=0

a><0+b><1+c><( . oz 1

Va* +b* +c* 2 4 2
= b—c=+a*+2b*

2b =+ a* +2b?
4p* = a® +2b°
= a’ =2b* = a= i\/ib

So, equation of plane +2x + y—z=-1

(/2,+4) satisfy.

12. B=Aa=34i+A] =  2i—j+3k=0CA—p)i+(A+3x)j+5k.
By = pi =3p1j + uk
Also,ﬁzﬁl—ﬁ2 = 31—pu=2and 6 =-3

A+3u=-1

So, lz%and yz‘%

= lia o~ = |
= ﬂ1=§(3z+])and/5’2:—51+§]+3k

PGk
~ |3 A3 AL 9) A9 1) 1[ .~ A
bixbs= 3 P72 z( 2) ]( 2)+k(4+4j 2( 3z+9]+3k)
L3,
2 2
13.3) Sn=son+""D 4 o 7 -5 _5_

= Tn:50(n—n+1)-|—g[n(n—7)—(n—l)(n—8)]

=50+§[—7n+9n—8]

= T, =50+A(n-4)and d=T; - T, = (50+ A) — (50) = 4

= a5 =50+464
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(d,95) = (4,50 + 46 4)

3
14.(4) kzlimmzhmﬂzhm\/Esin%c:\/fx( lj -

1
x_% cot x—1 x_>% cosec” x x_,% V2 2

_a+i |a+i]

15.22) =z - = |z] — = |z|=1
o—i la+i|
So, circle with radius 1.
6 ogg x V3 (2 7 I
16(3) 7,=°Cy(x"%*) | =| =20x8 = xomr —edx
x

logg x

x

= 20><8><(—3)=20><97 = (log8x)> =log, 64 +logg x
X

xlogg X

=64 = (Ioggx—Z) (10g8x+1) =0 :>x=64,%
X

17.2) g(x)=f(f(x))=15-]f(x)-10|
=15-|15—|x—10|-10]

= g(x)=15-]5—|x—10|

U

g(x)=15-]15-x|;x 210

15—-|x-5] x<10

U

g(x)=10+x; x<5
20—x;5<x<10

x;10<x<15

30—-x; 15<«x

So, g(x) is not differentiable at x =5,10,15

18.) p.qgeR The otherrootis 2++/3
p-q € R = The other root is 2 + NG)
So, p=—-4 ¢g=1
P —4q=16-4=12

p*—4q-12=0

2
19.4) I= J‘SGCZB xcosecx*xdx :I dx :_[ 2 x4d/)§

sin*? xcos? x

(tan x)
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4

17
3
= 1= ditany) _ (@00 ° | o~ S(tanx) ™ +C
tan 1— ﬁ

20.4) y=x3+ax—b = d—y=3x2+a

dx
Now Ll =-1
x|y, _s
= a+3=-1 = a=—4
(1,=5) lies on the curve
= -5=1-4-b

b=5-3=2

So, curve is y=x" —4x—2

nk N B(0, k)
21.4) = Mid-point 4, B=P = (2 2]
= h=2x,k=2y
Now line as: %+X=1is layout A(h, 0)
X
9+9_1
h k 1 1
= =1 = S+ 1
1 1 h x
el
So,locus:%+4%:l = Xyt =4xty? = X +yt—4x*y? =0
X Y

2.3) Path =1-[1-L | 1=L) =L))o LA 3 I LB
2 30 4)U 3 2737478 32 32

23.2) A= {(}t, 4t <y<x+ z}

y>x?and y—x-2<0

Point of intersection 2
2 2
= XxX=x+2 => x"—-x-2=0
x=-1,2
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4.2) fG+N=[X)-f() = [f(x)=d"
fH=2 = fx)=2"

10 a+l (ZIO _ 1)
Zf(a+k):2"[2+22+...+21°J=—
pcy 2-1
Also, 2 (2" ~1)=16(2" -1}
= a+1l=4 = a=3
25.(2) Roots of x> +x+1=0 are o, ®”
= a=w,f=0" = l+a+£=0
v+l «a p y o« J/; 1 « p

a y+pf 1 |=ly y+p I |=»|0 y+«a 1-4
£ 1 y+al |y 1 y+a 0 1-aa y+a-p

(G ->CG+G+6G) (Ry >R, —R) (B> R;—-R)

1 a p
=)0 (y-i3) 1-p
0 l-a (y+i3)

=’ +3)-(1-a-B+ap)}
=y +3-2+D} =)’

Il
=

26.(3) xﬂ+2y:x2 = d—y{%jy
dx dx X

2
LF.= e'[;dx =x?

So, yx? =jx3dx = =x7+c

1 3
D=1=1=—+C=>C==
y(D) 2 2
2
X 3
So,set y=—+—
Y7 4x*
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o 1
27.2) y*>=16x ifpointis(l,4) = 4= 5= (atlz, 2t))

Again, for focal chord #t, =-1 = t,==2

2
So, length of focal chord = a(t, —t,) = 4(% + 2) =25

28.(4) Let the equation of line be x=2+rcos @, y=3+rsinf
For, r=24
(2+4cos @)+ (3+4sin0)=7
= 4(cos O +sinf) =2 = 4(cos® @ +sin® @+ 2sinfcos ) =1

= 4tan’ O +8tan@+4=sec’d = 3tan20 + 8tan@ +3=0

—8++64-36
= tan0=—
6
= tanﬁzﬂ = mn9:2\/7—8
6 6
2
2J7-8 —(ﬁ—l) —J7-1
tan@ = = =
6 (7-1) J7 +1
tan@zl_\/7
1+\/7

29.3) pV(~prq)=(pV ~p)~(pVq) =pVq

So, ~(pVg)=(~p)r(~q)]

30.3) M =°Cyx’°Cy+5C, x°C,+8Cyx°Cy=n = M=n=78

VMC | JEE Mains-2019 17 Solutions | Morning Session



