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HINTS & SOLUTIONS
1. Answer (6) 4. Answer (8)
From symmetry, we can obtain P ) 0 , aMr
—J.dp><4nr =I4 x4mr® dr x=——
E =E, x 60 \_E 0 Rgm‘?3 R
vertex 0 360 6
3GM?2
2. Answer(3) —P= .
8nR
() 5.  Answer (8)
r X
QL
tan6 =—
dm)r
jd/:J( 2) s 2
Ex2nR = [—):TCR x 8t
3 2 2 dt
= E=—x8t=4Rt
3 5 2
=—x10x1
10 - EXQXR:meng
=3 kg m?
= 8RxQxR =umgR
3. Answer (9)
8QR
30—q+24+q:0 Su=
6 3 mg
—a=6uc 6. Answer (4)
oo AH = Ui —Uf
2
Tension T = MR
=9m) o
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1 YA

1 A Mm%'R
2 27R

(va)?

M26*R3
4nYA

7. Answer (4)

F= j o x 2R sin0x RdO x

/2 [60 cos 0
6=0

<o

22
:TCRGO

4 e,

8. Answer (8)

ﬂ=TO+16V2 and 9P _ g
R av

:V:ﬁzﬂ
16 4

* Pmin = SR\/%

9. Answer (B, C)

For highly viscous h; = 25

pgr
For zero viscosity h, = 4s
pgr
. hy<h<h,
10. Answer (B, D)
F=—ﬂ=—a forx >0
dx
.. Acceleration = F_o
m m
. V0
- Time of stop £, =
(a/m)

AT =4ty = 4x 20

11. Answer (B, C, D)

-h h
1, m,=-2 and mm, =1

™= ™ T h
0 0

2
J x COS 0

12.

13.

14.

15.

m_h _4
m; h
1
m==m,=3
173 M2

- %, =90cm, x, =30 cm

.. Ax=60cm
1 1 1

= — 4 —
f 30 90

=E:f:%:22.50m
90 4

Answer (A, D)
Force on cord is independent of shape

Fmag = | o B and, shape is circular as force is

along normal
Answer (A, D)
B:ponI:p0¥x|

:H_OXGX2TCR/

— u oRkt
| T og [ OTHC

= B is uniform and increasing with time

2

And Ex2nr=nr2x%:nr x pgoRk
:E:%er

= Non-uniform but constant
Answer (A, B, C)
TB=TC=2XTA=600k

AQug = NCHAT =1x (%x 300) — 750R

Wee +Wp, =1Rx2T,In2-1RxTyIn4 =0
Wep = O, Wag = nRAT = 1xRx300 = 300R
- Wiotal = 300R, . AQiota| = 300R

Answer (B, D)

2ut = (2n + 1)% for constructive
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:>2><5><10‘7><1.5=(2n+1)%

= A =600 nm, 430 nm in visible range

16. Answer (C, D)

0)=2Tt><@=100

T
Xc :i:;GZSOOQ
®c  100x20x10™
X, =L =100Q

. Z=\R? +(Xc - X, )? =5000

. 50
Irms = % =0.1A

V, =0.1x500 = 50 V

=0.6

Power factor = g

17. Answer (A, B, C)
nx(n-1)

2

So, AE = EgZ? [i -i] _ 1445

n12 52 225

=10 = n =5 (orbit)

=7= 3, ni=3
18. Answer (B, D)

k(100—T1)><47t><30><60
(60—30)

kx(T1 —0)><41'c><60><30
(90—60)

- (100—T1)30 _ T4 %90
1 1

=100-T:=3T
= T1=25°C

k><(100—50)><4n><30><r

And
n (r—30)

B k><(50—0)><47c><r><90
(90-r)

30xr rx90
= =
r-30 90-r

=90-r=3r-90
=4r=180=r=45cm
19. Answer A-R
B-P,S
C-T

D-Q

For (A) a¢ :ggsine
2 .

fe ==mgsin0®

sT7 (¢}

2
in =—tano
Hmin 7

_ 5mR?

For B- /

_13mR?
2

o =@+m(4R2)

2
.-.an—": mgsinfx2R
2 2R

_ 8gsin®

= ag 13

., _5mgsin0
e 13

5
S Umin = —tan0
Hmin 13

2
For (C) I = 62mR
35
2
o, =%+3(4R2):&m/¥2
35 35
202 _, a :
L——mR" x—% = 0)x(2R
35 m “>h (mgsinB)x(2R)
Sa, - 70gsin®
101
_ 31mgsin® 31

. U = ——tano
s 101 Hmin =301
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20. Answer A-R,S
B-Q
C-P
D-T
For (A) 1(0) =1lo

= X =
500x109 15 3

2 1(P) =1y x cos? (%) o

4

_ 2(5m
For (B) /(0) =l cos (12)

2(m)_lo
1(P)=1 T=2

&)
For (C) ¢(0) = 2n\8)

A D
__ w10 =
500x10 9 x4x15 3
2(n) 3l
. 1(0) =1 — ==Y
01-10005) -
4n ©® b5rn
Py=——4+_-=""
6(P) 3 3 3
3l
I(P)==2
(P)=>
For(D) ¢( ):2—n+£—n
3 3
1(0)=0
2 wm 4n Txm
Py="—"4+ -4+ - -_"
o(P)=3+3+3 "3

21. Answer (8)

CH,OH
H oL oH
* *
OH
OH H
%
H

22.

3 stereocentres as configuration about C—5 is
fixed (D)

Answer (9)
Ktz = In(10)
Kt1=1In (8)

to _log10 _

110
t, log8 09 9

23. Answer (2)

NH, NHCOCH, NHCOCH,
Ac0 (KBrOy) 1)HO', A
Py HBr (2) NaNO,, HCI

(3) CuBr, HBr

Br
KBrO; +HBr — Br, (comproportionation)

24. Answer (5)

gly is a AB type of ligand

Cl Cl A\
AL JA/A> B\. JA/A> S JA/B
</ AN </ N P N
57 | Y8 A7 | cl |JB

Cl Cl A

A al T\A
D

e | N Cl A
Cl A _/
B'/ B

25. Answer (9)
For 0.2 M solution
K=GxG*

e -K_o 14 o m
02

G o
Now, for 0.5 m solution

1

K=GxG*=70x =0.25Sm™"
280

For given system of units

K 0.25

Am = = =5x10* S m? mol™
Cx1000 0.5x1000

x=5,y=4
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26.

27.

28.

29.

30.

31.

32.

33.

Answer (8)
n=4 =0 m=0

=1 m=-1,0,1

=2 m=-2,-1,0,1,2

=3 m=-3,-2,-1,0,1,2,3
Total of 4 orbitals i.e., 8 electrons
Answer (8)
All except B,O3 are amphoteric.
Answer (5)
0.558 =i (1.86) (0.1)
i=3
.. Complex is [CO(NH3)sCI]Cl>
Sox=5
Answer (B, D)

KCIO3 —15,—0 P4 P05 — N ::fpc())gmz

Answer (A, C)
Diffusion Coefficient is proportional to both
the mean free path as well as the mean speed
of the gas.
Answer (A)
Due to NGP of —COOH group, the product will
be having retention of tetrahedral
configuration
Answer (A, B)
Reaction follows Sn2 mechanism. If R-X is in
excess, then primary amine is major. If NH; is
in excess then quaternary salt is formed as
major product
Answer (A, B, C)

N, :BO =3, LUMO = *, HOMO =&

05:B0=1.5,LUMO = 6*, HOMO = n*

34.

35.

36.

37.

D538.

39.

40.

C,:BO=2,LUMO=06,HOMO =71
Be;: BO =0.5, LUMO = 1, HOMO = o*
Answer (A, D)

Cr?* acts as reducing agent and converts to Cr3*.
Mn3* acts as oxidising agent and converts to
Mn2+

Answer (B, D)
Frenkel defect is stoichiometric defect
Answer (B, C, D)

Aldehydes and o hydroxyl ketones give

positive tollen’s test.

Benzaldehyde does not give positive Fehling’s

or Benedict’s test
Answer (A, C)

Crossover products are not obtained in

pinnacol - pinnacolone rearrangement
Answer (A, B, C)

LiAlHs will reduce both aldehyde as well as

carboxylic acid to form the respective alcohol

Answer A-P

B—-R,S
C-5
D-Q, T

Siderite — FeCOs
Chromite — FeCr,04
Cryolite — NasAlFs
Argentite — Ag,S
Answer A-S, T

B-S, T

C-Q,R

D-,Q,S

(A) Egen <0,Eqey <0
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(B) Ecenl < OEcer <0
(C) Eggi=0Ece; >0

o

EceII = 0'Ecell <0
41. Answer (6)
2
p2=" b=l
e e
2 2
Area =nab = b

oo
\/1—e2 e2\/1—e2
Area is minimum when e = 5
42. Answer (3)

t+(fxf)=8 ..(1

taking the dot product, with

= ts+[trs]=1
=[trs]=1-15..(2)

taking dot product with t on (1) we get
| tP=1t5 ..(3)

by squaring the equation (1)

[T [t + 28T xF) 45 P

= [t +[t2[* sin?0 =1

S -1 >

=ts>

43. Answer (4)

a 4R sin% cos%

E B 4R sin% cos% cos%

B C
=tan—+tan—
2 2

(By usingcosA2 =sin ® ;C)j

44,

45,

a A

—=2%tan—

now Zq an2
r
%'
2

:2£r1+r2+r3j
s

:4(r1+r2+r3]
2s

(a a a][a+b+c]
=S| —+—+—|| —|=4
rnor nln+rn+r
Answer (2)

1
X =—

t

3 X

. f(?’*;) (@3
Lim| ——=~| =Lim| ———
=\ f(3) ol f(3)

(1(3+30-(3)
L YT

=e

by L-hospital’s rule

ji 3f'(3+31)
im
=g (3)

=e
SL=e=[L]=2
Ll 1

=—=—=0.50
4 2

Answer (5)
Let Y =X°—X .1
y=mx ..(2)
y=nx ..(3)

A
y=x'-x y = mx

B Y=nX

< >

by solving (1) and (2)

x=0, x=m+1

similarly by (2) and (3) x=0, x=n+1
required area = ar(OABCO) —ar (OABO)

37 m+1 n+1

== J. (mx —x2 +x)dx — J.(nx—x2 +x)dx
6 0 0

37 _(m+1)° (n+’

6 6 6
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=a*-b*=37 (Letm+1=a,n+1=b) let equation of tangent to ellipse at C be 3x4x+
8y1y=48 ...(2)

= (a-b)(a® +ab+b?) =37 (1) and (2) represents same line
= a-b =1 and a?+b%+ab=36 3
=>C=|-2—
=(ab)=(43)=(mn)=(32) 2
_ -3
similarly we get D = [—2,—)

V2

now equation circle with AB as diameter is
x2+y?-16x+32=0 and S, =32xn

46. Answer (7)

equation of tangent to x2+y2-6x-8y=0
at (0,0) is 3x+4y=0

-3
= Slope of OT = 7 equation of circle with CD as diameter is

x2+y2+4x—1:OandS2 _9
2 2

Q(0,8)
48. Answer (3)

xy:4:>P:(2t,%j

< Ol 9
Q if the normal at P(t1) intersects the hyperbola
J again at tz then t t, = —1

Let TOX:a:tana:% :Q:(;—z 2t3j

3
|OQP =| TOX=6=| XOP =0-a

A\ 4
x

1

Slope of OP =—-

given tan™ (%) —0=tand = % p z
Slope of OQ=t6

slope of OP =tan(8—a) ]

6
_ tanb-tana _ 8 Now tan _Tz_t -t
1+tanftano 31 T T e
equation of OP is 8x-31y=0 Slope of normal chord PQ=t2
47. Answer (4) 12 1
¢ B 2 t* -1
equation of tangent to y?=4ax at (at?, 2at) is = tanp = 141 242
yt=x+at? .
« tana DN S'In(xCOSB _ 0
equation of tangent to y>=4x isy = T +1 tanp sinp cosa
sin(o. —B)
this is also tangent to ellipse = m -

N

o
v

49. Answer (A, C, D)

< S Yy
g:: B(9,9)
B 74+ C(7,8)
/ 4 A(5.5)
=c? =a’m? +b? a4 i
=t —6t°-16=0 T ;
T..Pa1)
:>t:i2\/§ 1 : ;
< ——t—+—+—+—+—+++>x
= A=(842)andB =(8,-42) V12345678910
equation of tangent at A is x—2,/2y =-8...(1) Let P=(1,1)

A=(5,5), B=(9,9), C=(7,8)
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Let L1=(x+2, y) — horizontally 2 units nz
now Sy = jx | cosx | e**dx....(2)
L2= (x+4, y) > horizontally 4 units 0

Ui=(x, y+2) — Vertically 2 units H b
=0 y+2) y apply J'f(a+b—x)dx =If(x)dx
U2=(x,y+4) — vertically 4 units o 5
to reach from P to A 4 units horizontally and 4 n cosdx
units vertically to be travel = I(“” —x)|cosx|e*** dx...(3)
0

41 nn
LiL U = 2121 =6 ways by (2) + (3)=2S, = nrcj| cosx | e°**dx
0

3!
LLU =—=3ways %
Y y 2S,= nznjlcosxl e%**dx

0
|
Luu =2 _3

21 3
LU, =21-2 = 2n2n_([cosx e®***dx

total no.of ways=14
no.of ways to travel from P to B = (no.of ways

ov—.w\n

— cos4x
from P to A). (no.of ways from A to B) S, =n’z|sinx e™*"dx...(4)
=14x14=196
S, n?
50. Answer (A, C) Now (4)+ ()= n =17
l, 2m
B B By 52. Answer (B, C)
A=la, a, ay 0+ sin? 3
Q3 Az Ay Let £*+sin X S|n2 X_ t=>te {—,Z:I
1+ 5sin” x 2

total number of matrices = 29

P-(a-3)t+@-4)=0
S,S,S,t,t,t, is an odd integer if

=>t=1o0ora-4
(i) all the elements are 1

Number of matrices =1 Clearly a—-4 ¢ BZ}
(ii) four zeroes and five ones (where zeros
must occupy all the positions of any minor) e [ﬂ 6}
number of matrices=9 2
(iii) Six zeros and three ones 53. Answer (A, B, C, D)
number of matrices °C, °C, 1=6 Expand Cs and write as sum of 2 determinants.
The value of determinate will be zero
. . 16 1
required probability = > = 3 54. Answer (A, B, D)
= m=1 and n=32 I—JZ' sinx f(x?)
number of divisors of mn=(5+1)=6 4 2+f(x+3)
51. Answer (A, C) 0 o 1ai V2
_ J'S'nX(O)dx+jS'nX(0)dx+ .[ S|nx(1)dx
ma ‘% 2+0 2+0 y 2+0
_ H cos4x
by = J'lsmxle dx  sinx(0) 2 sinx(0)
0 + j dx + I
KT - 5 240 5 2+0
by jf(x)dx = k_[f(x)dx 1
0 0 —J'smxdx—— cos+2 — cos1]
T 2 1
I :m“sinxle""s“xdx [\EHJ 2 -1
0 I=sin ( j
N 2 2
%
:>Im:ZmIsinxe°°S4de...(1) K =1 241, V21
; wk=ta=m b
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55. Answer (A, B, C)
fix) =sinx+ax+b=0
f(x) =cosx+a
Ifa>1f(x)>0 Vx e R= f(x) increasing
Ifa<-1 f(x) <0 Vx e R= f(x) decreasing
Optionl.a>1, b<O
fl0)=b<0

True

/
P2

Option2:a=1 b>0

fl0)=b>0

True

//

Ve

Option3:a<-1,b<0

fi0)=b>0

True

N
AN

Option4:a>1,b<0
flo)=b<0

False

56.

57.

(€)

58.

59.

(A)

/

Answer (A, D)

AM > GM
:ZKZ%>(2OO1)2
:Z%>1:>S>1

Also

500 500 500 500 1
S< + + + +
1000 1500 2000 2500 3001

1 3851 4
=—<

S < +l+l+—
3 4

1 1

2 5 3000 3000 3
Answer (A, B, C)

N2=2%x36x 78

(A) Total number of factors=5x7 x 9 = 315
Number of factors less than N = 156
Number of factors of N =58

.. Answer =156 -58 =98

If the factor of the form 3% 7%, where a. + B is
even is of the form 4K + 1
Answer =9

5ﬁ4 =2x7* Number of factors = 10

Answer (A, D)

Answer A—-R

X+y+z=0
.. The number of integral solutions of x +y + z
=0is

. . 1
= coefficient of x° in(x’3 x2ex x4 3 x1) =25
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Let the position vectors of P, Q and S be 655

(B)

The equation of
g+4(q+S)_ 3 S
AB- ( )’B:q+S+4S
5 5
-Pc=-2'Pr
5
(C) Let the position vectors of A, B, Cand D are
ab,c&o
= [ABxCD + BC x AD + CAxED|
= 2[AC « AB| = 4 J|AC x 4B - 4
(D) x+y+z=3
‘I0x+10y+102210_3+3 1 N 1 N 1
3-x 3-y 3-z 3-x 3-y 3-
>10(-3+3(3/2))
>15
60. Answer A-Q
B-T
C-R
D-P

f(x+y)=f(x)+f(y)-xy
Byx:y:O 3f(0)20

f(x+h)—f(x)
h

Lt f(x)+f(h)h—hx—f(x)

Now f'(x) = Lt

h—0

= Ltm—x
h—0 h

Lt f(h)-f(0)

h—0 h

=f'(x)=f"(0)-x

—X (since f(0)=0)

oo

2 2
:f(x):X—X?+C=>f(X)=X—X7 (since c=0)

2 2
now x2yd y+(x+%—y} =0

dx®
:xz[ydz—y+ﬂ}2—[2xyd—y—y2}—0
dx® dx dx
2
3g(yd_y)_1[v_]:0
dx\" dx/ dx\ x
by integrating
dy y?
Z_L —¢
:>de X !
, dv
Let Y =V=2yy'=—
dx
:ﬂ—gv =2c,isLDE
dx x
jl——_zcbrc = y? =-2¢,X +C,X>
XZ_ X 2 y = 1 2

as g(x) passes through (1, 0) and (2, 1). then

=c lc 1
1Ty T
x2 =X
=g(x) =
g 2

(A) the graph of ¥ = f(IXI)] will have 3 sharp
edges hence no.of non-differentiable points
is 3.

B) 9(x)= ,/% = g(0) = 0 has one local

minima
(C) by solving g(x) = f(x) we get two solutions
(D) Required area
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