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ANSWERS
PHYSICS CHEMISTRY MATHEMATICS

1. (D) 21. (C) 41. (B)

2. (B) 22. (B) 42. (D)

3. (D) 23. (D) 43. (D)

4. (C) 24. (A 44. (A)

5. (D) 25. (B) 45. (B)

6. (A) 26. (A) 46. (D)

7. (D) 27. (A C) 47. (B)

8. (A) 28. (B,D) 48. (A)

9. (C) 29. (A,C,D) 49. (A, C)

10. (B) 30. (A 50. (B,C,D)

11. (B) 31. (A,B,C,D) 51. (A, C)

12.  (C,D) 32. (A, B,D) 52. (A,B)

13. (B,C) 33. (B) 53. (A, D)

14. (A, B) 4. (A 54. (B,C,D)

15. (B) 35. (B,C) 55. (A, C,D)

16. A—> (P,R,T) 36. A->(Q) 56. A —(T)
B—-(P,Q,R) B—-(P,.QR) B —(S)
C—->((P,QR) C—>(S) C—-(Q)
D->(Q,R,S) D> (R,ST) D — (R)

17. - (Q) 37. A->(P,R) 57. A—(S)

- (Q) B—(Q) B->(QR,S)

C— (R) C—>(P,Q) C— (T
D— (R) D — (S) D— (P)

18. (06) 38. (08) 58. (04)

19. (04) 39. (06) 59. (08)

20. (04) 40. (02) 60. (07)
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HINTS & SOLUTIONS

PART - | (PHYSICS)

6. Answer (A)

1. Answer (D)
Hint: F = g(E +v xB)
Sol.: g(E+vxB)=0
= E=Bxv=-14]-Tk

2. Answer (B)

Hint : Interaction energy = m, - B,

Sol. : Interaction energy = m, - B,,

L |8myR, . m
:&mZ{ 15 12,“ __1

12 3
4 12 Iz
3m
_to cos? 45°
47 g3
_ 3ugm
8na’

3. Answer (D)

Hint : F=E
C

Sol. : Power incident = 5.6 kW
5.6 kW

Force experienced = =19x%x10°N
4, Answer (C)

Hint : Magnification by lens, m = v
u

[D-x])°
h_u? 2 (D-xy
Sol.: === = -
L v [D+x] (D + x)
2

5. Answer (D)

Hint: A = In2)
L
Sol. : a1 = AN,
o2 = AN2

o —0ay  (oq—o,)t
= N,-N, = 1}L 2 _ 1069231/2

Hint : Least count =1 MSD -1 VSD
Sol. : Least count =1 MSD -1 VSD

_(N+1B

N P

B
N
7. Answer (D)
Hint : All capacitors are initially uncharged.
Sol.: Vag =(3+9+45)V
=16.5V
8. Answer (A)

Hint : Use series parallel combinations.

Sol.: Cgy = (%JJ) uF :% pF
9. Answer (C)

Hint: Q=CV

Sol. : Charge flown through bottom branch

=16.5x2 uyF =33 uC

Q1=5Qzand Q1+ Q=33 uC

= @Q=55uC = Viur=55V
10. Answer (B)

Hint:eVc.=hv—-¢

Sol.: (E-3.4)=3(E-13.6)

= E=18.7¢eV
11. Answer (B)

Hint: eVc=hv—-¢

Sol.: V; =(10-3.4)V

=6.6V

12. Answer (C, D)

Hint: ¢ = 13.6 eV

Sol. : Only photons with energy higher than
13.6 eV will be capable to bring the photoelectrons
out of the metal surface.

13. Answer (B, C)

mv
qB

Hint: r =
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14.

15.

16.

17.

Sol. : In option (B), r = 2d

In option (C), r = %
In both the cases, r > d.
Answer (A, B)
Hint: d>r
d’eB?
m

o

Sol.: v<

Answer (B)

Hint: T = 27

4nmp 2tm
s Tp =
eB

b.
;T =2T
P eB ¢ P

Answer AP, R, T); B(P, Q, R); C(P, Q, R);
D(Q, R, S)

Hint: t= Requq
Sol. : 1 = ReqCeq While cells are shorted.

1 = RC for circuits in options (A), (B) and (C).
At steady state current through capacitor branch
becomes zero and current flows in branch other
than that carrying capacitors so only their
resistance are included in calculating currents.

= sat

= iR in circuits of (B), (C), (D).
and Vsat = ¢ for all the circuits shown.
Answer A(Q); B(Q); C(R); D(R)
Hint: /=1, +/, +2/l,-1, cos¢

2ny
Sol.: /=5l +4l, cos T

/

max

1

1:1(910): cosziy -1
3 B 2

2ny 2 4r 8n

B 3’3’3

,_B 2B 4p 5
3’373"3
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18.

19.

20.

Answer (06)

Hint : p=80V~E

Sol. :

= BeoArd
Answer (04)

Ko ?

Sol.: Fpg = 5 (Attractive)
T

Fac +Fpa =0

Ko 2

—— (Repulsive
a (Rep )

FCD:

I2
F... =2 (Attractive)
4n

Answer (04)

End?
4

Hint: ¢ =

2
Sol.: = £ /5:4—4’2
4 nd

PART - Il (CHEMISTRY)

21.

22.

Answer (C)

Hint : P(F)s is a o-donor and r-acceptor ligand
because of the presence of vacant d-orbitals on P.

Sol. : Greater the ability of o-donating, e~ density
to the central metal atom, longer will be the bond
length.

o-donating ability P(Et)s > P(Ph)s > P(CeFs)3
Answer (B)

Hint : Rb*, Kr and Br— are isoelectronic species.
Sol. : Since all three are isoelectronic.

Therefore, have same magnitude of screening
constant (o) but have different effective nuclear
charge.
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23.

24.

25.

26.

27.
28.
20.

Answer (D)

Hint : Due to the presence of NasAlFs, some Na
also get deposited at cathode.

Sol. : Anode is made of graphite and cathode is

made of steel vessel with carbon lining.
F2 is produced but at anode.
Answer (A)

Hint : In KlO4, | is in maximum oxidation state, it
will be reduced by H20:.

Sol. : PbS + H202 —— PbSO4 + H20
Mn?* + H2O2 —— Mn#* + OH-

Answer (B)

Hint : In NHs, N is in —3 oxidation state.

Sol. : Red phosphorus is a polymeric substance.
It exists as chains of P4 tetrahedra linked together.
NHs is reactive towards H2SO4, P20s and CuSOas.

Answer (A)
Hint : 3Cu + 10HNO3 ——
3Cu(NOs3)2 + 3NO2 + NO + 5H20

Sol. : Equivalent weight of Cu = 6375

Finally, a blue coloured solution will be formed.
Answer (A, C)

Answer (B, D)

Answer (A, C, D)

Hint for Q. Nos. 27 to 29 :

S0, + PCl,—— SOCI, + POCI,

leo leo

SO, H,PO,
+HClI +HCI

Solution for Q. Nos. 27 to 29 :
[H*] due to HCI =5 x 102 M
[H*] due to SOCl2 =2 x 102 M
[H*] due to POCI3s =3 x 102 M

102 mole of each of SOz and PCls takes
initially.

AgCl will be produced as white ppt.
=5x 102
=1.435x%x5
=7.175¢g

30. Answer (A)

31.
32.

33.
34.
35.

Answer (A, B, C, D)
Answer (A, B, D)
Hint for Q. Nos. 30 to 32 :

X
0]
(P)

0, 0]
X Zn-H,0 (I.])/\cr)l/ * )l\/u\
Q)
Solution for Q. Nos. 30 to 32 :

Both P and Q can give iodoform test.

O O
“OH
P+Q — | R P+Q
O ©
H
| Q@+P
0O ©o
H
| f@+q
o o
| S P+P
Answer (B)
Answer (A)

Answer (B, C)

Hint for Q. Nos. 33 to 35

N20, N203 and N204 contain N — N bonds.
N20 is neutral.

N203, N204 and N20s are acidic in nature.
Solution for Q. Nos. 33 to 35

As HNO3 cannot form its pyro oxyacid and hence
its peroxy form having two central atoms is not
possible.
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HO\ O Ho\e
N) N
| — |
N N
O \:o:H O \8— H

H

HO\JCD
N
I
N

& No

36. Answer A(Q); B(P, Q, R); C(S); D(R, S, T)

Hint :
glucose + glycine + ethanol.

Products obtained from option (A) are

Sol. : From option (B),

CH,OH
H——O0H
HO ——H .
HO ——n * Glycine + Ethanol
H——O0H

CH,OH
Reduced form or C — H epimer of glucose.
From option (C),
Glucose + lysine + butan-2-ol

From option (D),

CH,OH
H——OH
H——OH -
H— o *Aspartic acid + Butan-2-ol
H——OH
CH,OH

37. Answer A(P, R); B(Q); C(P, Q); D(S)

Hint : In HIO4, | is in +7 oxidation state, therefore,

can act as oxidising agent.

Sol. : In HCI, Cl is in —1 oxidation state, therefore,

can oxidise itself only.
38. Answer (08)
Hint :

NH20H form oxime that will show geometrical

All aromatic aldehyde on reaction with

isomerism, so total oxime will be 8.

Sol. : So, the structure are
(@)
F *H CHO CHO CcHO
39. Answer (06)

Hint : Aldol reaction

Sol. :
K,Cr,0; Ca(OH),
CH,CHO ——— CH, - COOH
0]
O Il
Il gi. CH;—C-0_
CH3 -C- CH34— Ca
distillation CH. =C = O/
ldil. NaOH ST
0]
e
CH,-C-CH,-C-CH,
|
OH
40. Answer (02)
Hint : Symmetrical cleavage is
B2He + CO—— 2BHs3 - CO
Sol. : CO and 3° amines give symmetrical
cleavages.
PART - lll (MATHEMATICS)
41. Answer (B)

Hint : Let 100x be the number of students who
joined IITD last year. Let a, b, c and d be number
of students who play 1 game, 2 game, 3 games
and 4 games respectively.

Sol.:
a+b+c+d=100x ... (i)
a+2b+3c+4d=70x+75x+ 80x + 85x
a+2b+3c+4d=310x ...(ii)
From equation (ii) — (i),
b+ 2c + 3d =210x

We have to minimize d for that we have to
maximize ¢ but ¢ < 100x.

= At Cmax = 90X, dmin = 10x
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42. Answer (D)
Hint: fix+1)=fix)=x?,xe N
Sol.:
f(2) — f(1) = 12
f(3) — f(2) = 22
fix)—fix—=1)=(x—1)2
fix)—f(1)=12+22+ .. + (x=1)

x(x=1(2x-1)

f(x) = 5

1 1 3 2
f(x)= EX(X_1)(2X_1) = E(Zx —3x%+x)

43. Answer (D)

Inly| =+t2x + ¢
Yl = ces2:

£(0) = 1

= c¢c=1

= |y| = ein
= y= er, y = e—2x’ y = _e—2x, y= _eZX

dy _
ax

2x’d_y:_2
dx

e—2x d_y —
" dx

262, W _ 5
" dx

2x

2e e

= Equation of tangent to the curve y = f(x) at the

point x = %InZ are

o y-2=4(x-Inv2)

= 4x-y+2-In4=0

62
4x -y +In|—|=0
ool

. y_%:-ux—mﬁ)
x+y—%—|n\/§:0

x+y—%|n(29):0

44,

45.

46.

. y+%=1(x—|n\/§)
x—y—%—ln\/i=0

x—y—%ln(Ze):O
e y+2=-4(x-Iny2)=0

4x+y+2—4|n\/§

= 4x+y+2|n(gj:0

Answer (A)
Hint : [0P| =1+ sin2t x. y
Sol. :

O

0P| = cos?t + sin?t + sin2t x. y

=1+ x.

<>

I=\{1+X.y
Answer (B)
Hint : Sketch graph

Sol. :

F 3

\S

Answer (D)

Hint : lim f(x)-g(x) = lim f(x)- lim g(x)

X—a

eX-x-1 1

Sol.: lm—F——=
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47. Answer (B)
48. Answer (A)
49. Answer (A, C)
Hint for Q. Nos. 47 to 49

Differentiate and obtain f(x)
Solution for Q. Nos. 47 to 49

f(x):ln?x—ax+x2

= f'(x)=81—x—a+2x

16X —8ax +1

= f'(x) ox

Fora=1, f'(x)= 3
X

inflection.
1

Fr(xX)=2-—
(x) "

f[a—_JEJ .

4

=2

a—+a® -1

Here, x=
4

fora>1.
y
e
Answer (B, C, D)
Answer (A, C)
Answer (A, B)
Hint for Q. Nos. 50 to 52

fix)=x3—x2

F(x)

50.
51.
52.

(4x -1y

1 . .
= X= 1 gives point of

16

8(a—+a? —1)?

_;<O
(a—+a®-1)?

is point of local maximum

Solution of Q. Nos. 50 to 52

Let P(a, a?)
2

then Q(a—, 2]
5 o

and R will be (a, f(a))

Area of OPQ = I (\/;—%
0

2 3 0(4
dy=S0°- %
Y=3% 73

53.
54.
55.

Also, area of AORP = T(x2 —f(x)) dx
0

Differentiating both sides, we get
202 — o3 = 02 - fla)
= fla) = a®-a?
= fix)=x3-x?
Hence, (B) and (D) are true for Q. 50.
And for Q. 51 required area

1 1

1 .
= ———=—5Q. units
o 3 4 12

Answer (A, D)

Answer (B, C, D)

Answer (A, C, D)

Hint for Q. Nos. 53 to 55
Use position vector.

Solution for Q. Nos. 53 to 55

AB =6] — 2k

AB =210
BC=-5-3j+k
=35
CA=5i-3j+k
CA=./35

BC

=S 0(=4, 1, 1)

(1,4,0)
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Equation of the line EC is

x -1

y-1 z-1
5 0 0

Centroid, circumcentre, incentre, orthocenter lies
ontheline EC (- AC = BC)

x-1 y+2 z-2

Equation of line AC is 3 1

— Point D(5t+ 1, =3t —2, t + 2)
AD.BD =0

= AC.BD=0

(5ti — (3t +6)] + (t + 2)k)-(5i — 3] + k) =0

25t+9t+18+t+2=0

= 35t+20=0
= t=—i
7

. op- [169+4+100 _ 39
7x7 7

Let orthocentre be H (o, 1, 1)

= BH.AC=0

= ((a=1)i-3j+k).(51-3]+k)=0
56-5+9+1=0

= a=-1

= H(-1,1,1)

Let F be mid-point of AC and C’ be circumcentre
of AABC

N[ =

gj and C'(B, 1, 1)

Test - 2A (Paper-1) (Code-A)_(Hints & Solutions)

56.

57.

C’[—l, 1, ’Ij = OC'=
2

3
2
35+35—4o]

cosC =
{ 2 x 35

= cosC = (gj
7
A —1[5 b c]
2
Area = 510 sq. units
Answer A(T); B(S); C(Q); D(R)

Hint : Apply graphical transformations.

Sol. : Application of modulus transform graph
above y-axis of right of x-axis to its inverse
function.
Answer A(S); B(Q, R, S); C(T); D(P)
Hint : Different concepts are used.
Sol. :
(A) If V denotes volume of the container
V= x2(15 - x)
%:3x(10—x):0:x:00rx =10
d?v

d—2 <0= Vismaxatx =10
X
X

=10

1
1-sinx

(B) Write equation as + =a

sinx

4 1

=—+ ;
sinx 1-sinx

f(x

Cos X

-4 cos x
_ n = =
(1-sinx)

fi(x) =

sin® x

gives sinx = 2
3
as x > 0" f(x) > o &as x—>+g,f(x)—>oo

Hence sinx = % gives minimum value to f(x)

ie.9.

Hence, a>9
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(C) Let Abe (t,, t2)& Bbe (t,, t3)

v 3x?
dx

ts -t

As given 3t? =21

2~

On solving 2 = t1 (Rejected) or t2 = — 2t

gradientat B 3(-2t,)?
gradient at A 3t?

(D) We should have f'(x)=0 and f"(x)=0 for

some X = o
fi(x)=4x®-2bx+8=0
f'(x)=12x*>-2b=0
Solving f'(a) =f"(a) =0
Givena=1&b=6

58. Answer (04)

Hint : sin? x cos? x = %((sinx +cosx)? —1)

Sol. : Clearly,

sin® xcos? x

/=j dx

(sin x + cos x + 1)

- 2 42
:1I((smx+cosx) 12) dx
47 (sinx+cosx+1)

= %J'(sinx+cosx—1)2 dx

On simplifying,

la+b+c|=4

59. Answer (08)
Hint : Sketch graph

Sol. :
\(23)
1.0
h(x) = x2 +1 X € (=0, —1]
—-x+1 x e (-1,0]
x+1 X e (O, 1]
X+ 1 X e (1, OO)

Required area

-1 0
=32++2)- [ (X +1)dx— [ (~x+1adx
2 |

1 2
~[Ox +1)ax+ [ (x+ Nk = 82+ 11
0 1 6

60. Answer (07)

Hint : Use method of inspection.

Sol.:

4dy — sinx sec?ydy = cosx tanydx — 3dx

= 4dy + 3dx = cosxtany dx + sinxsec?y dy

= [3dx+[4dy = [d(sinx tany)

= 3x+4y=sinxtany +c
But curve passes through (0, 0) we have ¢ =0
Put x = -t we get, -3k +4y =0

_3n

4
= ki+tka=3+4=7

=y
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