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Test-5 (Code-A) (Hints & Solutions)

PART - A (PHYSICS)

1.

4,

Answer (3)

Hint : U =1Li2
2

Answer (2)
Hint: N=N, e™

Sol.: N=N, e™

mean — 5
A

Answer (1)

Hint & Sol. : Net capacitance of the circuit is 2C
So charge flown from cell is 2CE

So charge on Q is 2CE

This charge is divided in 3C and 6C in the ratio

of 1:2 so chargeon P is ZCTE

Answer (4)

Hint : Spring force will not charge

Sol. : Tension in upper spring is 2mg so
2mg — mg = maa

an=g

A 2mg

]

mg

N
Tension in lower spring is 0, so

mg = mag

5.

6.

as=g¢g
ag
mg
Answer (4)
Hint : Use C=C, +%

Sol. : \% = constant

T _ constant (P - ﬂj
Y

<

So Q =1X%X(STO 1)

_77RT,
6

Answer (4)

Hint:V:d—
d

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005. Phone : (011) 47623456



Test-5 (Code-A) (Hints & Solutions)

= —20@ =-10J3

So

dy
211043
dt ‘

Answer (1)

Hint & Sol. : Let the mass of moon is m then the
mass of earth is 1000 m. If the distance of moon
from COM is dm and that of from earth is de then

md_ -Md, 0
m+M
So dy _M_ 1000
d, m
Answer (3)

Hint : Using Kirchhoff's law

Sol. : Using Kirchhoff's law current in the circuit
is i = 1 amp. Using Kirchhoff's law from A to B
Va-Ve=0
Answer (2)
Hint : Use formula of potential due to ring on its
axis
Sol. : Potential by rings

P

s
=

kg
Ve =
(2R)? +(2d)?)?
_ kq
2(R? +d2)
kg
Vg =—"——
(R? +d?)"2
So V—P = 1
V, 2
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10. Answer (1)

Hint : Use escape speed = ZGTM
Sol. : 2GM =20 km/sec
R
EM _ 200 km?/sec?
R

GM
Vo =, |—

8R
= % =5 km/sec

11. Answer (1)
Hint : V2 +VZ =v¢
Sol.: VZ+VZ=v]
S0 V. =120V

12. Answer (1)

Hint : @zkAE
dt |
Sol.: @:kAﬂ
dt I
or l, _ KAT, _2kx100 10

i K,AT, k60 3
13. Answer (2)

Hint: P =P, +pgh

Sol.: 0.75pg = 1 atm

Po + 1 x cos53pg = 1 atm

P, +ﬁx1atm:1atm
5x3

P, =%x1atm=2><104 Pa

14. Answer (1)

Hint : For pure rolling acm = aR

Sol. : Let disc is moving with acceleration acm

and angular acceleration o as shown.
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15.

16.

F;
\ )
F,
So
F1+F2:macm (1)
2
RFl_EFZ :ﬁ
2 2
or 2F1— F2 = macm ...(2)

So Fi+Fo=2F1-F2

= LE§ =2
FZ
Answer (4)
Hint : h=22¢0S0
rpg
Sol.: h= M
reg
So h, _cos6,r, cosO2r
h, cos6,r, cos60r
h_y
h!
h="
4
Answer (4)

Hint : For 15t minima
bsinB1 = Lo
Sol. : For 1st minima

bsinB1 = Lo
}\‘O

or sinf1 =

For 1st maxima

bsin6, _3
2
sin®, = 3
2b

18.

19.

20.

Test-5 (Code-A) (Hints & Solutions)

Given sin01 = sin0d2

B 1o
2b b

21
k=—§9=500nm

17. Answer (3)

Hint : ¢ = EA
Sol.: ¢ =EA
_FA

Q

_FA
it

_MLT A
[AIlT]

=[MET3A"]
Answer (3)

Hint : @:X
r

Answer (2)

Hint: p=

<o

Sol. : t=&
C

1.5x%x2

:m =10 nsec
X

Answer (1)

Hint : ¢ = BA
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and  NBonr? = ITI—BOTCI’ |

=nBoV
:5Y
Hol

21. Answer (02.50)

Hint : q = Fqu. swept
Resistance
Sol - g Flux swept _ BA

 Resistance R

_1x1x5

=25C

22. Answer (06.00)

Hint : Two principle axis for two lens

Sol. : Position of final image = it 1
v -30 20
v =60cm
So magnification m = V. _bo =-2
u 30

So distance between image = (2 + 2 + 2) mm

=6 mm

23. Answer (00.30)

Hint: R = pl—
a
. ; ; 3pl
Sol. : Resistance of inner rod R, = —-
a
Resistance of outer rod R, = p_l2
3a
. RR
Both are in parallel so R,,, = —2
R, +R,
pl
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24. Answer (02.50)

Hint: F =q(V -B)+qE

Sol. :

B-E
\

12.5x10°
5000

=2.5Tesla

25. Answer (01.20)

. fov+yv, +v
Hint: —=—%» bt
f, Vv+v, -V,

f v+v, +Vv
Sol.: —= w__b _

26. Answer (05.00)

Hint : Use Gauss’ law

Sol.: ¢= Zi(l—cose)

€9

_ i(l_ §J _a
2g, 5 5¢,

P

27. Answer (31.25)

Hint:i=ne Avg
Sol.: i=ne Avd
or I—=J=nevd
A

J
S0 n=—

ev,

0.5

T 1.6x10 ° x2x1072

=31.25 x 10%°

300+20+40 _
f, v+v,-v, 300+20-20

1.2
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28.

29.

30.

Answer (16.00)
Hint: v,o =2V
Sol. : Speed of image w.r.t. person
= 2 x speed of mirror w.r.t. person
=2 x 8 =16 m/sec
Answer (07.55)
Hint : Reading = M.S.R. + V.S.R(L.C.)

SoI.:Leastcountzl—@:1 Pv_1

——=—mm
VSD 20 20

. 1
So reading = 7+11><% mm =7.55 mm

Answer (01.00)

. R
Hint: C = +—
< 1-n

Test-5 (Code-A) (Hints & Solutions)

and C=C, +1i for gas following process
-n

PV" = constant

11
1-n 2
= n=-1

Som=1

PART — B (CHEMISTRY)

31.

32.

Answer (2)
Hint : Tritium is radioactive in nature

Sol. : Tritium will emit low energy B~ particle and
has a half life of 12.33 yrs.

Answer (3)

Hint : Reaction with alc. KOH is an example of

E2> mechanism

Sol.:
H CH,
Ph
CH;—1—Ph _aic. koH X =C/
CH,——Ph™ & = /~ N\
Br Ph CH,
(Trans alkene)
Br,/CCl,
v
CH,
Ph—t—Br
Ph——Br
CH,

(Erythro product)

33. Answer (4)

Hint & Sol. : Pyridoxine (Vit - B2) — Convulsions

Option (4) is correct

34. Answer (1)

Hint : Hot acidic KMnOas will oxidise the
Ph — CH2 — CH3s into Ph — COOH

Sol.: @+CH3—CH2—Br
lZnCIZ
COOH "
V" ©
KMnO,

35. Answer (4)

Hint : Tl has more I.P. than Al, Ga

Sol. : Correct orderis —B > TIl>Ga > Al > In

36. Answer (3)

Hint : [Cr(NHs)e]** cannot show optical

isomerism

Sol. : Cis form of [Co(en)2Cl2]* can show optical

isomerism.
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37. Answer (2)

Hint : Aromatic aldehydes do not respond to

Fehling’s test.

Sol. : Benzaldehyde does not respond to both of
the test.

38. Answer (2)
Hint :
P, +20HNO, — 4H,PO, +20NO,T + 4H,0

Sol. : m. moles of NaOH = 3 x m. moles of HzPOa

. mili moles of
HaPO4 = %Xo-l _ 2_?? mili mole

20 20
X_

.. mili moles of HNOs3 = 7 =33.33 ml

39. Answer (3)
Hint : Benzene sulphonyl chloride is Hinsberg
reagent
Sol. : Used to detect 1°/2°/3° Amines
40. Answer (1)
Hint : Al2O3 is amphoteric oxide
Sol. : Cl207 — Acidic
K20 — Basic
41. Answer (4)
Hint : [>= 080 SO\

@)

4
H

(Release in angle strain, so stable hydrate)

Sol. :

LN
Cl (@)

Cl O

v I s L

fl—e—e—H——3 Ei—0o—rc—H

G cl, o)
\.H/
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(Because of H-bonding with Cl atom hydrate is
stable)

42. Answer (1)

Hint : LiAIH4 reduces Aldehyde and Acid to

alcohol.
Sol. :
COOH CH,OH

LiAIH,

O

43. Answer (3)

Hint : Only three ‘CO’ molecules acting as the

bridging ligand and there is only one metal-metal

‘6’ bond.

Sol. : EAN value = w - 36

.. Complex follows the EAN rule

44. Answer (3)

Hint : Pseudocumene is

Sol. :

)\ﬂ/‘\/ (i) N,H,/OH )\)\/

—_—
le) (Wolff-Kishner Reduction)

Cr,0,77 K

(Aromatization)| 10-20 atom

Pseudocumene

45. Answer (1)
Hint : SF4-See-Saw shape

Sol. : PCls has trigonal pyramidal shape
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46.

47.

48.

49,

50.

51.

52.

Answer (1)

Hint : Initiallyﬁ =1
X

B

Sol,: ) [P:: ]“Xm

BGS

=16

Answer (4)

Hint : Siderite is the mineral of iron

Sol. : Calamine is the carbonate of zinc metal.
Answer (3)

Hint : Gum, Sh2Ss and congo red sols are

negatively charged

Sol. : Basic dye stuff is positively charged sol.

Answer (3)

Hint : KOz is paramagnetic

Sol.: Ca + 2H.0 —— Ca(OH)2 + H2
CaHz + Ho.O — Ca(OH)2 + H2
(Hydrolith)

Answer (2)

Hint : Barbiturates are tranquilizers

Sol. : Novestrol is antifertility drug

Answer (13.80)

. E 1
Hint : log(k) = log(A) — a =
90 =log(A) - "R T

Sol. : On comparing with above equation:

E, = 3000
2.3xR

.. Ea =3000 x 2.3 x2
= 13.8 kcal

Answer (53.00)

Hint : E :Ege”—o'or?91| g%

cell

Test-5 (Code-A) (Hints & Solutions)

Sol.:

Fe2+
E., =0.0-(-0.44)- 0.0591 log I: ]

2T

E., =0.44+0.9 =0.53

cell

=53 x 1072
y =53
53. Answer (40.00)
Hint: AT, =T, -T, =ixK, xm
ATs = Depression in freezing point

Sol. :

12.25
1225 _ 5

500
1000

-3
. f&: 14x10° _ o o2
C 0.2

=0.083

(molality) m

i=1+a
i =1+0.083=1.083
AT: =1.083 x 1.86 x 0.2
=0.402
=40 x 107?
= X =40
54. Answer (17.00)
Hint: CH, +H,——C,H,
Sol. :
AH, = —[ AHEE, +6x AHEE, |
+ [AHEfH +AHEE, + 4 x AHE‘_EH]
AH, = -350—6x 410 + 400 + 600 + 4 x 410

AH, =-170 kJ/ mol

|AH =+170 kJ/mol =10X, X =17

hydrogenation
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55. Answer (02.00)

Hint: Ap,.Ax = n
47

h

Sol.: Ax=———
47t x M x AV

6.626x107*
AX =
4x3.14x10°%x4x10%° x6x1073

=2.2x107"m
L X=22=2

56. Answer (04.00)

Hint : Octahedral void formed by the

combination of two triangular void

Sol. : In Antifluorite structure, the formula unit is

4. So, effective octahedral void = 4
57. Answer (02.00)

Hint : Br has +6 and +4 O.S. in BrzOs

Sol. :
Br,O,
O
O\+6 || +4 //O+6
O=/Br—ﬁr— Br\-——'o |6-4|=2
& & o

58. Answer (02.00)
Hint : en is a bidentate ligand

Sol. : [Cr(en)s]®* has 2 optically active isomers

59. Answer (73.00)

Hint : In USRSV
K, R\T, T,
E
Sol. : In(4)=—a( 1 1 j
R

300 315

_ In(4)x8.314x 300 x 315
a 15

E

E, =72611J/mol
=72.6 kJ/ mol
=73 kJ/ mol

60. Answer (09.00)
Hint & Sol. :

HA + NaOH = NaA

02M 0.2M

50 mL 50 mL

10 10 -
- - 10
[NaA] — 10 =

100
S.B+W.A

pH = 7+%(pKa +logc)

pH=9
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H20

PART - C (MATHEMATICS)

61. Answer (4)
Hint : Number of subsets of A = 219 =1024
Sol. : Number of subsets of A =210 = 1024
Number of subsets of the set {4, 5, 6, 7, 8, 9, 10}
=27
Required number of subsets = 1024 — 128

=896

62. Answer (2)
Hint : For 13<x <23 [¥x] =1
Sol.: For13<x <23 [¥/x] =1
For23<x <33 [¥x] =2
For 33 < x < 43, [3/;] =3

For43<x <53 [Ix] =4
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{1+ [¥2]+ (331 + [¥4] + .. [¥124]
= (28— 13)1 + (33— 23)2 + (43— 39)3 + (5% — 4%)4
=7+ 19(2) + 37(3) + 61(4)
=400
63. Answer (1)
Hint : tana + 2tan2a + 4cot4a = cota

Sol. : tana + 2tan2a + 4cotd4a = cota

. s
Putting o = —, we get
g 16 g
tan I +2tan I + 4cotE = cot1
16 8 4 16

= coti—tani—ZtanE =4cot r =4
16 16 8 4

64. Answer (4)

2 2 2
Hint:cotA:b+C—a
4A
Sol.
2,2 .2 2 2 .2
AscotA:COSA—b +Cc“—-a° b°+c-a

sinA  2bc-sinA 4A

Butb2+c2—az=A
1
= COtA =Z =tanA=4

tan2A — 2tanA _ 2x4 8

1-tan’A 1-16 15

= tan2A+i =0
15

65. Answer (2)
Hint : (XaX2X3, ..., ©)%(Z12223, ..., ©)*

Sol. : (X1X2X3, ..., ©)%(Z12223, ..., ©)*

Test-5 (Code-A) (Hints & Solutions)

T

il 2
il 2
11

e 2

4
- 2 mT . . T
(cosm+i sinm) cos§+| sz

= (D2
=1

66. Answer (1)
Hint : India wins exactly in 5 matches = loses in
none = 5Co ways
Sol. : India wins exactly in 5 matches = loses in
none = 5Co ways

India wins exactly in 6 matches = wins the 6t
and loses anyone in the 15t five = >C1 ways and

S0 on
= 5Co+5C1+8C2+7Cs+8Cs=126
67. Answer (4)
Hint: Lett=x>+x+1

Sol.: Let t=x2+x+1

o)
= te|l—,
4

= (t+1)2-(@a-3)tt+1)+(@-4)=0
= P+2t+1-(a-3)(2+t)+(@—-4)t2=0
= t2-a+3)+1=0

1
(@a-5)

= 19-3a>0,a-5>0

= asE, a>5
3

= ae(S,Q}
3
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68. Answer (1)

. . o 2
Hint : Rewrite expansion in (x+—j
X

2
Sol.: 1+ 6Cl(x+zj+ Gcz[x+§j ¥
X X

6
+ °Cq [x + EJ
X
The constant term

=1+68C2-2Cy1-21+6C4-4C2-22+6Cs-6C3- 23
=581
69. Answer (2)
Hint : Use sum and product of roots
Sol. : Let a and 8 be the numbers.
“Twzzo, JoB =16 = o +p =40, ap =256
70. Answer (3)

Hint : Unit's digit of the sum of first two terms =
Zero

Sol. : Unit's digit of the sum of first two terms =
Zero

Unit's digit of the sum of first three terms = 01
and so on.

71. Answer (1)

Hint : Circumcentre will be the point of
intersections of linesx+y+4=0and2x-y +7
=0

Sol. : Circumcentre will be the point of
intersections of linesx+y+4=0and 2x -y + 7

72. Answer (3)

Hint : Let (v27 cos®, J48 sin®) be any point on

2 2

ellipse A
27 48

Sol. : Let (27 cos6, \/48sin0) be any point on

2,2
ellipse X + Yy _ 1
27 48
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Now, equation of tangent is

X~/27 cos 0 . y\/48sin® 1
27 48
-4 —cos® +/48
m(slope) = — = X ——
(Slope) = 5" =17 *sino
coto =1
. X y
Equation —+—&%==1
a 36 46

. Area of AOAB = :—le3J§x4\/_ = 36 sq.units

73. Answer (3)
Hint:ri—r2<d<n+r
Sol. : Centres of circles C1 and C2 are (0, 0),
(2, 3) and radii are 5 and 3 respectively d = E
rn=>5
r.=3
rn—rz<d<ri+r
.. Two common tangents.
74. Answer (1)

Hint : Make truth table

Sol. :
Pla]P|[~pralpva|~(pva)]|~Pva)v(-paq)
T|T|F F T F F
T|F|F F T F F
FlT| T T T F T
FIF| T F F T T

75. Answer (2)
Hint: Putx+y=v= d_y:d_x_1

dx dn

Sol.: From given equation,

dy

— =CO0S(X+VY), Put,x+y=v
i (x+y) y
31+d_y=d_v

dx dx

. From given equation, g_v —1 =cosv
X
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= av_ 1+CosV = 2¢0s? ©
dx 2

= j%seezédv = J'dx

v
= tanE:x+c

= tan[xzyj:x+c

76. Answer (1)

Hint : n = 11, then the median term = (11; 1]
th
Sol. : n =11, then the median term = (11; 1)

= 6 term.
Last five observations are increased by 2, then
is 6

remaining unchanged.

median term observation which is

.. There will be no change in median.
77. Answer (4)

Hint : Check for the reflexive, symmetric and

transitive properties in relation
La_a .
Sol. : (i) ERB = ab =ab (Reflexive)

(i) ER£:>ad =bc = bc=ad :ERE
b d d b

(symmetric)

i) 2RE and SRE = ad =bc and
b od o d f

cf=ed
= adcf = bced = af = be
- 2r¢ (transitive)
b f

78. Answer (4)
Hint : Simplify f(x)
Sol. : On simplifying f(x) = 4sin2x + 2

= -2 <f(x) £ 6 = f(x) is many one into function

Test-5 (Code-A) (Hints & Solutions)

79. Answer (3)

80.

81.

Hint : Use the graph

Sol. : |cosx| = sin~I(sinx), (two solutions)

%/ |° % \

Answer (3)

Hint: Given lines can be transformed as |X| + |Y|
=1 and drawing graph, we can find area.

Sol.: Given line is

3 A 43y -
5 5 5 5
= |X] + Y| =1 (transformed form)

Y

~ (©, 1)

47 XY=l
(1,0)

/ |

0,-1)

= Area of region = 2 x (%xelj =2 s(g. units

Answer (65.00)

Hint: Use Leibniz's rule of differentiation for

definite integral.

Sol.:

f7(x) = x 1 and f(4)_j

1
N1+ X3

Given g(x) = f (x)

Jl+t

= g(f(x)) =x

= g/(f())F'()=1
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82.

83.

= g9) =

(%)

= g'(f(x) = 1 =1+ X°
1+ x3
= gli4) = V65

= g/(0)= V65

Answer (10.00)

Hint: Use property

nT T
JO f(x) dx:nj'of(x) dx
where T is period of f(x)

Sol.:

[ sin(x ~[x])dx = 2017 [ sin{x}dx
= 2017 stin(x ~[x])dx
= 2017 I:sin(x —0)dx

= 2017 (~cosx),

=2017(1 —cos 1)
Answer (08.00)

Hint: Use substitution method by taking as
X3+ 12x + 32 =13
Sol.:

Let f(x)=1= jw

(x3+12x + 32)%
Substitute x3 + 12x + 32 =3

= (3x2+ 12)dx = 3tadt

= (X2 +4)dx = tadt

_octdt 1
I_J.T —Et2+C
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2

(x® +12x + 32)3 N

f(x) = C,
& ;
Putting x =0
1 2
(=3 x @) +C
7 7
= 22 =22 +C=C=0
2
3412x + 32)e
f(x):(x+ 2X+ ) —f2) =8

84. Answer (10.00)

Hint: Distance between parabola and the line is
the shortest if line is parallel to the tangent of the
parabola.

Sol.: Here slope of tangent = g—y =2x+7=3
X

= Xx=-2andtheny=-8
Point of contact is (-2, —8)

Shortest distance = perpendicular distance

of the point (-2, —8) from given line

_13(-2)-(-8)-3| _ |-6+8-3]|
S.D. = J9+l = \/E
-1
J10

85. Answer (06.00)
Hint: Check local maxima or local minima using
first order derivative test for given function
Sol.: From given function
f'(x) = 6x2 — 42x + 60 = 6(x — 2)(x — 5)
whenf'(xX)=0=x=2,5

y =1f(x)

/

/
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sign for f' (x)

+/7 N\~ +

2 \&/
point of point of
local local
maxima minima

f(x) has local minima at x =5
But f(5) >0
= a+25>0
= a>-25
= a e (25, w)
86. Answer (04.00)
Hint : Use condition for coplanarities.

Sol.: Since vectors are coplanar,
a a c
So, 0 1 1|=0
c 4b
= 4dab =c?
= c2-4ab=0 (i)
And

Discriminant of given equation is
=c2 - 4ab =0, [from (i)]
87. Answer (32.00)

Hint : Use (%) form.

Sol.: lim Jax+b-2 (\/_ 2 formj

x—0 X

If (\Jb —2) is non-zero, then limit does not exist.

For existence of limit numerator must be zero

\/6—2:0 = b=4

x/ax+4—2><\/ax+4+2
X Jax+4 +2

Now, lim
x—0

( ax+4-4 ] a
= lim -

x>0 x(Jax+4+2)) 4

= E:1 = a=4
4
So,a2+b2=32

Test-5 (Code-A) (Hints & Solutions)

88. Answer (09.00)

Hint : Use concept of the distance of any point

from line parallel to any plane
Sol. :
z=4

*7/ 5

/ /

© ‘
I‘\.)

Coordinates of R are (30 + 2, 40 + 3,
5L + 4) and are satisfying the equation
X—2y+3z=0

e, (BA+2)—-8L—-6+15L+12=0

= 10 =-8

*. Coordinates of R are [—% - = 0]

Here equation of line PQ is

X-5_y-4_z-3_
3 4 5

n(say)
Coordinates of Q are (3u + 5, 4u + 4,
5u + 3) and the point Q lies on the plane
X—2y+3z=0

~ (Bu+5)—(Bu+8+(15u+9)=0

= 10u=--6=pu= %

. Coordinates of Q are (% g Oj

. Required distance

89. Answer (85.00)

9l
21 x 3!

Hint: n(S)=
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n(E):7C3x%—6C3><5!

_ 91 9x8x7x6x5x4x3!
Sol. - n(s)_3!><2!_ 31x 2!

=Ox8x7x6x5x2=9x8x7x6x10

To find n(E)
Case I.
No two T's come together but N may or may not

position for T is denoted by x
XAXExXxNx|xOxN x

Total words formed

6! 7! 6x5x4l!
X

21 31x4l 2
_ 7><6><5><£;><3><2X5 _ 42x300 =12600

Case. |l

No two T's come together but two N come together

><A><E><><I><Ox

['x"is the position for T]

90.
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In this case total words formed

6x5x4x3!

3 %3] Xx5Ex4x3%x2x1
I'x 3!

:6C3x5!:

=20 x 120 = 2400
. n(E) = 12600 — 2400 = 10200

E
. Required probability = n(E)

n(s)
B 10200
9x8x7x6x10
_ 8 _85

18x14 252

Answer (26.00)

Hint : n(S) =68, n(E) =6

_ 6 1

Sol.: n(S)=6% nNnE)=°6C1x1x1x1x1x1
Required probability

5_
:1_221_i:6 1:7775

6° 6° 6° 6°
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