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1. Answer (3)

g = (tan®)x —(Lj x?

2ucos?0

— tan6| x——9 i ><C(_)Se.x2
| 2ucos“6 sind

=tan® x—%.xz}
| 2u“.sinBcosO

2
=tano x—X—} = xtane{l—i}
R R

Comparing withy = x — x> = R=1m

2. Answer (4)

V=i+2]=v=+5ms? a=2 —-3j =>a=+13 ms?

cose—éw— 2-6 -4
av 513 5413
=sin0 = /1— 16 =
5x13
2
Now asinezvﬁszgm

3. Answer (2)

gcoso

2using

Time of flight T =
gcoso

(1)

Along the plane

vV, =Uu, +ax.t

O=ucosp—gsind 2using

7

NS

(J3)
= %=tan9xtan¢:> ¢=tan_1L§J
TR
— 9+¢—g+tan LTJ
Answer (4)
P

LN
"

do
—=m0= 1 rad/s

Given: at

— @zm'=2® = 2 rad/s

Now ¢ =20 at

Then, a = ®2R =4 x 1 cm/s? = 4 cm/s?
Answer (4)

aE MLT | r
(H] =[ML°T°]= a= {W} =[]
p

Now [MLT™|= o= = [MLT2 [T ] = [MLT ]

=[\B]-= {M;L"T_;}
Answer (4)

| |
T=2n Fin g=4n2_|_—2:>

Al AT

gcoso

A9 100=2 1004227 L 100
g | T
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Al
—x

100 + 2% «100

=91 1004222
1003 105

x 100

100
1003

2% 500 =9.6%
105

7.  Answer (3)

2l
gcoso

AB =1 =%gc059.t2 =>t=

I
Now AABC, ——=cos6

2R
Sto }2x2Rcose =2\/E
gcoso g
Answer (4)

For A,

ol -

ForB, W =[xdy +ydx = J':z;yzd (xy)

W = J'xyzdx +yxidx = %Id(x

[y?]

For C,

ForD, W = Iyde +j x2dy

= Work done is path independent

=[xy [}’

W = de = jxdx +ydy = LXZ xdx + .fyyz ydy

)Lz -v2)]

X2.¥2

(Xzyz - lel)

2,,2
y’)
X2Y2

X1,Y1

9. Answer (3)

For A, T-mg=ma, ...(1)

T
For B, E_ng =2ma, ..(2)

T
For C, Smg—3=3ma3 ..(3)

ForP, &= ()
From (4) 28, =a,—a,>a,=2a+4a, ..(5
From (1) and (2) E—%=m—2ai

%— 2mg = 2ma,

+
a&_
2

T
From (2)&(3) 3mg -3

3
—mg=m

> ZaZ}:>Sg=a1—4a2 ...(6)

3ma,

T
E—ng =2ma, = g =3a,+2a, ...(7)

mg = m[3a, + 2a, |

From (5) & (7)
g=3(2a,+a,)+2a,=6a+53, ..(8)
From (6) & (8)

__
8=->9

@)
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10. Answer (1)

r,

X

[

F, =mg + ma,
=10m+ 3m = 13m
FBD of pendulum bob. w.r.t. box.

Work energy theorem
2 mlsind —13 ml (1 —cosB) = 0
2 1sin6 =131 (1 — cosb)

2 x 25in9c039 =13x2 sin29
2 2 2

6 13 13
cot—="—"— :>9=2C0t=(—)
T 2
11. Answer (2)

For A, Work energy theorem

Fx:%kxz—umgx=Ak =0

k
F = pmgx = 7)( (1)

For B to slide kx =(2u)(2mg) = 4pmg  ...(2)

Thus F, = umg + 2umg = 3umg

12. Answer (3)

Energy conservation of A and B
v'?=v%-29l(1+sin) (1)

For circular motion at B

mg sin® =

(2)

= glsind=v?—2gl(1+ sinb)

13.

14.

FINAL TEST SERIES JEE (Answers & Hints)

gl sin® = 4gl — 29l (1+ sin®)
sind=4-2(1+sin0) =>sin6=4-2-2sind

3sin0=2=sind =§

/ 4 /5
cosf=,1-—=,/=
Then 9 9

Tengential acceleration = gcos0 =

«Q
ol

Answer (3)

__RR, _5x10_50_10
" R,+R, 5+10 15 3

1 1 1 AR AR, AR,
R TR = 52 52 B2
R R, R, R R, R,
sR_10(02, 01
R 3125 100
:£x100=2(i+i] = 3%
R 3 1250 1000
= r=33kQ+3%
Answer (4)
Y
X
Given
Va=5  ..(1)

Vga =Vg —Vp = 6cos0i +65in6]
4
5 )
(2

= ex%he
Vg~V =3 +33]
Ve —Vg =-10i  ..(3)
From (2) & (3)
Vg—5] =3 +3J3] =vg =8i +33] ..(9)
From (3) & (4)

Ve =Vg —10i =8 +33] —10i = -2i +3/3]

Ve =~4+27 = ms~—
c=v V3lms™

®)
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15. Answer (3) 17. Answer (3)
Fr=uN N P —Fy=Fv=mav=myv3?
dt
ma = f 2
dv. P v P 2P i
VAL L SV
ot m 2 m m =V T
N\,
™~ =V o 1
N =
g
\\ §
mg d—s=4/£.t]/2:>50ct2,voc PV oyt
dt m
= 18. Answer (2)
a= Mam (1) In equilibrium
L = g mg 8
— i o o 2 = r71£3 e
N = masin37° + mg cos37° ...(2) T, = mg .(3)
. i T —@ |
mg sin37° = uN + macos37° ...(3) | T,=6mg i
I 3m |
From (2) N=max§+mg xi=1[3ma+4mg] i 3mg |
5 5 5 | T,=3mg |
e
When string (1) is cut.
3 1 4
- mg x = = u-§[3ma+ 4mg ]| +gma T, =0; T, & T, unchanged
———————— 4 m———————my
| T,=3mgi | T,=mg |
3 1 4 | I NS ,
=mg =-—[3ma+4mg]|+—ma I ! ' i
5 ° 10 5 ; am 1 I CIm
: 2mg | | |
3 4 4 I T,=mg | I mg |
=—ma+-—mg+—ma ! | | 4
10 10 5 0 TmTTTTmTTTTT
Thus,
6 11 4 Acceleration of m, = gi
—mg =—ma+-—mq
10 10 10 , 3mg-2mg g
Acceleration of 2m, = —————==21
! 2m 2
= img.E ma=a= Eg Acceleration of 3m =0
10 10 11 19. Answer (3)
1
6 KEbIocks = 2 x Emvz = sz (1)

2
F. =(M+mja=8x—g=—
Then F; ( ) Xllg 119

KE zjdk = 2j%(dm)(vx)2

spring

16. Answer (3)

v=i—jmst=v=+y2ms™ - j(lmdxj (I/LZ-XJZ = { Im.dx X (zlv—.sz

a=3+2jms?=a=+9+4=13 ms™ m 4v2
2
=j—.dX>< 5 X
cosp_ AV _ 3-2 1 ' l "
== = , 2 3 2 3
av \/ﬁ\/i 26 :4mv X(X_J =4mv ><1><|—
3 3/, 1 3 8
a; =acosh =13 x 1 ms 2 2
T J26 2 =m;3’

5 5
Fr=maT=—= N=>P=F"=—x+2 = _ 2 mv™ 2
T /> TS 5 watt TKE = mv®+—2—=2mv

“)
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20. Answer (3)

hd4

2kgA

1

v=3ms

v'Z2=v?-29(l —1cos60°)
1
2
=v -2gl x=
g ><2

=v?2-gl=9-10x0.5

v2=4=v'=2ms™

1
Now at B K =Emv'2

dk_ 1 mxay @Y
dt 2 dt
mv'dL=2x2xgsin60°
dt
=2><2><10><§=20\/§ Joule /' s
21. Answer (4)

Equation of path y =2+ x

Now W = IdW =I Fx dx + Fydy
=N W=Ix2(x+2)dx+2(y—2)dy

= .[(X3 +2x2)dx +I(2y —4)dy

2
=_§><8+4:|+|:y2—4y:|:

=:%+4}+[(16—4)—4(4_2)]

28 28 28+12 40

3 3 3 3

22. Answer (2)
KE can be increased by internal as well as external

forces.
23. Answer (4)
U, = [dUi = [dmgh = [T"Rd0 x g x Rsino
I
mgR 2 2 4mgl
= [-cos0]j? ="~
U, = - mgl
2
4
Loss = U; —U; =mgl [EJFTE—Z}
Lwzomgl|iid vz g it
2 B PR B P
24. Answer (2)
For no slipping between the blocks
F. = pmig (ml N mz) _ 0.5x4x10 <10
m, 6
_100,,
3
. . . 100
Since applied force F = 30 N which is less than 3 N
Hence between block a_ = 0.
30
Thus a common = ~—=3ms™
10
ThenF =6 x3=18 N
25. Answer (3)
Using work-energy theorem
1, 1,
3mgR —mgR = Emv = 2mgR = Emv
v =2,gR
2
mv m
N = =—x4gR =4m
= R R xag g
26. Answer (4)
27. Answer (4)
28. Answer (3)
29. Answer (2)
30. Answer (1)
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31
32.

33.
34.

35.

36.
37.

38.

39.
40.

[ CHEMISTRY]
Answer (2) 1
Answer (2) Ms = iE
. S 41. Answer (3)
0aN=0 sl Dy sy 29— [A],;30d%4s! which bel d-block
% 07p o 977 Yo — [Ar] g st which belongs to d-block.
42. Answer (4)
Answer (3) 43. Answer (4)
Answer (1) 44. Answer (4)
-34
—L=M=3.3x10_29m l=1.l><107 iz—iz
mv  1x107°x20 A 37
Answer (4) — v=3x10% x1.1x 10’ {l_%}
2NO(g) + O,(@0 —— 2NO,(9) 9 n
60g 32 (g) 46x2g PuFtir)g the value_s of n from the options only 5
32 g of O, requires 60 g NO satisfies the eq_uatlon.
. Hence answer is (4).
Hence 3.2 g of O, requires 6 g NO
NO is limiti ¢ 45. Answer (2)
'S Iimiting reagen Number of moles of H,PO, formed = 0.85 x 0.9 x
Now 60 g NO produces 92 g NO, 4 x number of moles of P, used
92
Hence 4.2 g NO produces ¢ 4.2gNO, =6.44¢9 Wipo, _ 854 0.9x 4 x-02
98 124
Answer (1)
Answer (3) = Wypo =0.85x0.9x4x 62 x 98
s 124
5.85 —
Number of moles of NaCl = ——— =0.1mole =149.94¢g
58.5 46. Answer (1)
Number of moles of NaCl in 1 mL of solution 294
0.1 . Equivalent weight of K,Cr,0, === = 49
=——=10" mole
1000
; . . 158
Total number of ions Equivalent weight of KMnO, ==~ = 31.6
=6.022 x 102 x 2 x 104 = 1.2 x 10%
A 1 meq. of KMnO, + meq. of K,Cr,0, = meq. of
nswer (1) I, = meq. of hypo.
Number of moles Let the mass of K,Cr,0, = x g;
2 -2 Mass of KMnO, = (0.5 -x) ¢
__ 1 == 10x107 _ 1.66x107% mole !
6.022 x10 6.022 x 0.5-x S
—+——=150%x0.1x10" = x=0.0732
Weight = 1.66 x 102 x 249.5 = 4.144 g 49 316
Answer (1) 0.0732
Answer (2) % of K,Cr,O, = 05 x100 =14.64
Sc(21) — [Ar],43d*4s? 47. Answer (4)
Last electron enters 3d orbital .
Hence, n=3 ! T 4
I - 2 v 3
2
m, = -2,-1,0,1,2 A4 A 4 \ 4 1
Total radiations are = 6.

©)
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48. Answer (3)

49,

50.

51.

52.
53.

61.

62.

(i) F — 1s?2s?2p°®

(i) O — 1s22s%2p*

(i) N - 1s22s22p®

(iv) S — 1s22s522p53s23p*

Answer (1)

lonisation enthalpy decreases down the group.
Answer (2)

Fact.

Answer (1)

Number of spherical nodes = n —1-1.
Answer (3)

Answer (3)

CO,(g) + C(solid) — 2CO(g)

1-x 2X
1-x+2x=15 =>x=05L

Hence volume of CO produced = 1 L

1
Number of moles = 24

54. Answer (2)
55. Answer (2)
1 mole Sg gives 8 mole SO, = 8 x 80 = 640 g
56. Answer (4)
57. Answer (1)
58. Answer (4)
59. Answer (2)
60. Answer (1)

[MATHEMATICS]

Answer (2)
Let sides be a, b, c where c is the hypotenuse.

a’+b®+c? =294

2c2 =294
=147 = [c=73]
a’ +hb? =147

a+b+7/3=12+8/3

a+b=12+3

(a+b)’ =(12+3)

a2 +b? +2ab =147 + 2443
A=6y3

5]

Answer (3)

(. T . 3t . 5nj2
=| SIN—.SIn—.SIn—
14 14 14

( b 27 4nj 2
=| COS—.COS—.CO0S—
7 7 7

(. 8n)

B sin.7 ) i
gsin® | 64
7

63. Answer (2)
tan®x = 0

= x=0, 7 2%, 3m, 4%
64. Answer (3)

(log, x)* +(log, x) -2 <0
(log, x + 2)(log, x-1) < 0

log, x (-2, 1)

X e(% 7]

65. Answer (4)
22’ +2b*+2ab—-2a+2b+2<0
(a+b)’+(a=-1)"+(b+1°<0

a=1 b=-1 =7a+3b=4

()
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66. Answer (3) 72. Answer (3)
a+PB=1-sind

1
= —=C0S
af > ¢

o +p% =(a +[3)2 —2ap = (1—sin<1>)2 +cos? ¢

AS——"A

=2-2sin¢ AA =1, AOAZZ@, A0A4:\/§,
(a2+Bz) _4 73. Answer (2)
e 3 -2% =77
67. Answer (4)
= (x )
(x=a)(x=B)(x=7)(x-8)=9 (-2 )=
r—a,r—p,r—y,r—6==1, +3
o By, d=r+1,r-1,r+3r-3 ¥-2=-7 = 3F42-1
200+ 2B+ 2y + 25 — 6r = 2r — 32_.9 oSx=4 —y=1
68. Answer (4) 74. Answer (2)
(x+[3+y:1
B 1 XXG_iSO
== +
3
2 —_
opf+py+ay=3p :>ﬁ(0t+Y)+0W:3p X' —x-8 :>(X 3)(X+2)§O
X (X +6) X(x +6)
3p=§*§+‘” X € (-6,-2] U (0, 3]
75. Answer (4)
2 (1 1 1, 2
= — —_—— - = - 1
3p 9+(3 dj(smj 3 d (x2+—2j =121 :>x2+i2=11
X X
1 1,
p:———d = pmaxz— 2
9 3 9 N (x_lj 9 o x—1o43
69. Answer (2) X X
70. Answer (1) 3
1V e 1 g 1
X =2+ x* +x+1] =[x (x +2) %) T T
X <=2 s 1
1- X+ X+ X +1=x*+2x No solution X _F=27+3X3=36
-2<x<0 76. Answer (3)
_ 2 __y?_ No solution .
1-X+ X +X+1=—-x"—-2X Iogﬁ(16smzx+l)lmin=0
0<x<1 ( ]
: Hence (-, 1
- 2 — %2 No solution '
1-X+X"+x+1=x"+2x 77. Answer (4)
x=1

X—1+x*+X+1=x*+2x = Xe[l ) |X(X+5)|+|X(X_1)|:|6X|

71. Answer (1) X <=5
By observation X? +5X + X* =X = —6X
3 2 =
X:O,X=—Tc,X:3TE 2x°+10x =0

2 Xx=0,-5 No solution

()
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-5<x<0

82. Answer (2
—x% =X + x?> =X = —6X &)

x €[5 0] x=cot&=tan£=\/§—1
O0<x<1 8 8

X% +5X — X2+ X = 6X =x?+2x-1=0
x<0.1] A:x4+4x3+2x2—4x+7:x2(x2+2x—1)+
x>1

X2 +5X + X2 — X = 6X 2x(x2+2x—1)—(x2+2x—1)+6:6
2x?—2x =0 No solution

~ 1-cos86 . 1+cos80  2sin40 . 2cos® 40
Hence x e [-5, 1] "~ tan?40 cot?’40  tan?40  cot’40
78. Answer (1)

=2c0s’ 40 +2sin” 40 = 2
AB=12 =C=1+2=3
83. Answer (2)

Combined = x e (-, -1)
[(-1-07]=-5 /\
79. Answer (4)
f(X)={x}+{x+1} +{x+2} +....+ {x+99} ~

~100{x] /N

0<e*<l =xe(x0

0<Inx|<1 =1<|X</! =>xe(f-1)u(d,?)

S—
f(ﬁ):loo{ﬁ} =1OO(\/§_1) Area = SX%rzsin72°
[1(v2)]=[414.] -1

Hence ratio = T
80. Answer (4)
84. Answer (4)
-3<[x]|<2
=|[x||£2
[x]] . .
= -2<[x]<2
= Xxe[-2 3) \\l\\\4 ;
81. f (x) =sin® + cos® 5\\\?‘"‘// 3
= (sin* x + cos* x)? — 2sin* x cos* x N :
2 2 \\\i
sin‘ 2x 1.,
-~ == A
- (1 2 ] - gsm 2x Radius of incircle = —
s
1
1 . Zx4x6
25[4—S|n2x]2—1 _ 2t 8

% x(5+5+6) 2
f (mi 0 1= 20r-23=7

min = ——-1=— [ 93 =
(min) 3 3

1
f (max) 25[4—0]2 -1

©)
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85. Answer (3)

86.
87.

88.

f(=x)=—([a] - 5[a] +4]x* +(6{a}* -5 {a} +1)x

—tanxsgn(x)

f(x)="f(-x)vx
Hence, [a]? —5[a] + 4 =0 and 6{a}*—5{a} + 1 =0

[=4L =3
TR RN =
Answer (2)

Answer (1)

ax’+bx+c=0and a+b+c=0
Hence 1 root is 1.

a(b-c)x*+b(c-a)x+c(a-b)=0

also has 1 root 1.

Answer (1)

f()+f(2)=a+b+c+4a+2b+c=0
5a+3b+2c=0 and a-b+c=0
5a+2c+3(a+c)=0

(o
8a+5c=0 :>a— 5

89.

90.

. .8
Using product of roots other root is 5

Answer (3)
Ina AABC

tané.tanE + tanE.tang + tang.tané =1
2 2 2 2 2 2

A B Cc A B C
cot— +cot—+ cot— = cot—.cot—.cot—
2 2 2 2 2 2

All being positive

Also tanA +tanB +tanC =tanA.tanB.tanC
but all may not positive.

Answer (3)

Statement 2 is not valid for negative numbers
1
log, x=2, =
9, >

= x=4,2

(10)



