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| HINT & SOLUTION

" MATHEMATICS

B k=1 = k=i
Sol. Let tanor +4sinor =k ' -
ol. Le an11 sm11 | , tan3i11t+4sm2171c=\/ﬁ
. 3| . T : '
3tan11 tan” {7 i 8tan11 ~ | 2. B |
1—3tan2ﬁ 1+tan2ﬁ =k Sol. x=Xcos0—-Ysin0
, y=XsinO+Ycos6 - x2+4 xy
3 ’ <3
3x—x" 8x2 =k (wherex=tan—17L1) Ty
1-3x*  1+x T . (Xcosb-Ysin0)?+4(X cosb —Y sinf) (X sin
S.0.B.S. : 06 -Y cosB)
(11x = 22x% = x°2 =K (1 — 2x* — x“)2 ..... (1) . - + (X sinf — Y cos0)? °
Again forming the equation whose roots are =X2+Y?+4[X?cos0 sinO + XY (cos?0 — sin?
' _ 0) — Y2 sin 6 cos 0]
T 2n 3n 4z . )
ttan 1y , tan {7 , #tan gy, Ftan 4y, co-efficient of XY =0 = cos?0 = sin?0
| or 6=1
+ tan 511 , itis ... . 4
, 3. B
x0— 55x8+330x6—462x4+ 165x*—11=0 _ 3
, . T . .
= (11x-22x° —x*=11(1 —2x2—3x4)2> Sol. - sin 7~ =sin (TE—{%) =sm-11‘4-
...... )

Compare (1) & (2) L : sip 1—1174& = sin (n - 3142) = sin 312
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om _ ( 51’5) _ . 5m
sin 14 Sin n—ﬁ = sin 14
. In -1
‘sm 14 =sin 2
T 3n sm n . 9m
Sln—lz sin 14 fSIIl 14 . sin 14 . 'sin 14 -
117 131 _ (s'n—n— 3n . 5w )2
s 4 Sin 14 = 1 14.51111»4 Sll’l14 ‘
| 5m)
= r_ T n_ n_=>
= {COS(Z 14) COS(Z 4).008(2 10)]
o0 87 oo 4T 05 27T
= COS—II.COS 14 . €COS 14

- cos T cos 2T cos 4T
—COS7.COS 7 . COS 7

_sin(2m)] 8z
- | - | -
7 7 /
4. - C
Sol. - 3sinx-4sin*x=k, 0<kxl1
o 'k—s1n3x _
sin3A=k & sm3B k

= 0<3vA<7t & 0<3B<n
Now sin3A=k & sin3B=k
= sin3A-sin3B=0

A—szo
2

[A>B & 0<3A<n

= 20053(5—%2) =0 or Si"3(

sin 3 (A-B)#0

, 0<3B<n]
Hence cos%(A+B)=0 % (A +
=X '
B) >
= A+B=1% . C=n(A+B)= 5%
5. B

"Sol.  Let AH be perpendicular from A to BC such that

AH=p.

AN

H 4P

A X B
Then BC=4p.Let AB=x, AC=y.
Xty = (4p)2
A ABH, p?+ BH? = x2
= p*+{@p-kP=x* where k=CH
AACH p’+CH*=y* = p*+k?=

= 2p*+(@p-kP= (4p)2
= k—2,p-J—p. BH—2p+J§p
tanB=2- .3 B=15° or 75°.
6. B '
Sol. cosA+cosB+cosC=sinA+sinB+sinC=0

or (cos A+ cos B + cos C)?
+ (sin A + sin B+ sin C)? =

or (coszA +¢0s?B +cos?C + 2 cos B cos C
+ 2 cos Ccos A:- 2 cos Acos B)

+(sin A+ sin’B + sin®C +2 sin B sinC +2 sin C sin A

. +2sinAsinB)=0
or (cos?A +sin?A) + (sin?B + cos?B) + (sin?C + cos?C)
+ 2 (cos C cos A + sin C sin A)
+ 2 (cos A cosB + sin A sinB)
+2(cosBcosC +sinBsinC)=0
or 2 [cos (B-C)+cos(C-A)+cos(A-B)]=-3

cos (A - B) +cos (B - C) + cos (C - A) = - 3

7. B

Sol. Sincea < B <y <3 and -

sino = sinf = siny = sin§ =
B=n-a y=2n+o, 8=3n-a
o B Y 8

= 4sm2 +351n2 +2sm2 +sm7
= 4s1n%+3cos% 2sin%+sm%
= 2s1n2 +200 %= 2 J1+sina
=2 1+§
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. A S »
8 Lo 2 2000 {x} . P fxarp
Sol. sinx+sin?’x=1 - sinx=cos*x 2000 {x} So, [x]+ ] 2000 [X]+{x}—x

. i r=
cos®x (cos®x + 3 cos?*x + 3 cos?x+ 1) -1

= cos®x (cos?x + 1)’ - 1= sin’x (sinx + 1) - So, (C) is correct .

= (sinx+sinx)*-1 =1-1=0

13. D
9. C ‘ 2
Sol. Let a= and b=x a+b= 2
v , X — x—1
Sol. (1 + cos 8) (1 + COS—5~ 375) (l - cos3—7£) (1 - cosﬂ) . . -
8/ 8 8/ The given equation becomes
| lal + 18] = |a+5]
27 .311: . . 2w\ : 2 .
:>(1 cos 8) (1 - cos? ’f;") —(sm% . smT) But this equality holds if, ab>0 ad 1 20

' Ca N2 AR Critical points are 0,1.: x € {0} U (1. )
_1 'g’ﬂ'ﬂ)_l N AL ,
=7 (28111- g -Sing) = 2 (cosz—cos7) =3 ‘

14. A
10. D | | )
Sol. 1 : be logtibc = :ogbs
. : . og , abc ogabc
Sol. 2 cos? % sin® x = x* + x_12 be? log be? s
L HS has maximum value=2 - . ‘ logb¢e? log ca’ | log‘ab2 | loga®b’¢®
RHShasmlnxmumvalue—Z at x=1 o logabc logabc IOga‘bc‘= logébc =
no solutlon D ‘ ‘
15.. C
1. . D ' ' ,
| " = Sol.  |x—2["" 7" = |x-2[" x-2=0= x=2
Sol. .. 20sin’6+21cos®—-24=0 ‘
. 2 = . | 2 _ Y - ES
= 20cos’0-21cos0+4=0 10x*=1=3x 10x*-3x-1=0
21+1‘l : x=-1/5 x=1/2
=z =" = i 1. - ) Ty
cos 0 0 5 qr § 16. b

3
4 a /3, (az + 1)
2 Tlogz & 3 083 - 2a

rejecting 411 since it is not in range 14— < 0<2m  gop
: * 2logra _
7 a-1
=4 cos & =3 ind =._L :

cos 6 5 = cos_2_ 7io = Si2 = Tig 2t —a’ —2a -1

o 9 . a‘“-—a-1

cot-2— = - ) ; |

= 9_7__(?_:11)_ =‘a2+a+1
a“—a-
12. C | | | 17. c
W00 {x+r} ‘ S ' '
Sol. [x]+ X forr=1 {x+1} = {x} PR 3x% +12x+ 19
~1 2000 Sol. ' log, | —Fr——— =1
or=1 . 10
: : S 3x+4
r=2 {x+2} = {x}
' ‘ » > 3x*+12x+9= 30x+40 :
Wopert [} ) | 3x2-18x-21=0 6x-7=

So, B .’ A L.’ SRR +2000 tim x*- 18 - X*-6x-7=0
® 4 2000 [2000 2000 ©

= x=7 or x=-1
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Alog5+Blog 2= C log 200 = C log(52 2%) =

2Clog5+3Clog2

é:sinoc?—-cosvoc]
b=sinai+cosaj
5—é=2cosra}v
or v5=é+2c:vosocf,
now 5.6=(1)(1)v¢os>(180°—av)=—cosa
b=3-2(3.8)}

or b=3-2E38c - . (j=0)

18. D
SoL  2-log? (*+3%)20 log, (4/x2+3x)>0 hence, A =2C
B=3C :
Ax2+3%x-120 = (x_(fé’;_—;) for no common factor greater than 1, C = 1
: e x° + 3x
. A=2;,B=3 = A+B+C=6
v Ans. ]
x+dHE-1 - -
—»"'(-;?)——SO but x(x+3)>0 20. A
Sol. 602=3 = a = loggy3
60° =5 = b=logg,5
1-a-b
19. B L let x = 1220-b)
+ ) = '
“Sol.  AloGye5 + B logyge2 =C I l—a-b 1_(10g6015)
. 0 i x - =
Alogs Blog2 _ 912 2(1-b) = 2(i—logy,5)
log200 log200
G g : log,,x = log 44 =lo0g,,2 = x=2 Ans.]
PHYSICS
1. EY B and g are shown in figure. Léta be t.he'angle 2. We can slide a vector to any convenient position
of incidence, which is also equal to the angle of as .Ior)g as we do not chgnge the q'r ection and
reflection. , magnitude of the vector. This process is called vec-
tor translation. We can place the tails of all the
three vectors at the origin of the coordinate sys-
tem. We label the vectors as a, b, ¢c and d. We find
" the components of the vectors. Components of
vectors ¢ and d have been shown in figure (a) and
(b). _
: a b c d
x-components +1 0 -4 =360

y-components 0 . +3 3 - -4.80

- 6cos53°=3.60m - o

530 c . . IKB
s \2m 3m
N 377N 2
g - 532 1m X
£
© Bm
d

5 sin 37° = 3m

5¢os 37°=4m
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Any compment of vector directed along a positive
axis has a positive component, but any component
vector whose direction is along a negative axis has
a minus sign associated with the corresponding
component.
R=1+0-4-360=-6.60m
R,=0+3.00+ 3.00-4.80=+1.20

Magnitude of resultant,

|R|={R2 +R2 =/(6.60)2 +(1.20)> =6.708 m
We know that

=U+at

= v=\/u2+(at)2'+2u(at)cose

Here, o=90° -

= v=4/(04)2 1 (02x4)

= v=+408m/s
Given that

dv. .

— =sint+ 3

dt (t+1)
: 14
oy +C

() k

Whent=0,v=0
= - C,=2

Therefore equation (i) becomes

1
v=2-cost—-—
t+1

ds 1
—=2-cost——
t t+1

] 2n 1
= 0IclS: J(Z—cost—m) dt

= S=4n-log[2n + 1]

or

a=v o W
‘ds ds

a=y

(constant)

or acceleration versus velocity graph will be a

straight line passing through origin with slope 1s".

: Whenva ball is dropped on a floor then |

1 2
= —qt

So, the graph between y and t is a parabola and
here y is decreases as time is mcrease and when
the ball is bounces back then

1
y=ut— Egtz .(2)

Eq. (ii) is also the form of a general equation of
parabola. So the graph between y and t be a pa-
rabola. Here, y is increases when time is increase.
Hence, the require graph between y and t is given as

So, the correct answer is (B)

LetAC=xand BE=y

Then, BE2 + AE2= P2
2 =

' 2 X) 2 3 B
NI s
or y (2 ]

21(3) 4 X g A2 ©

at) " 27at g

] D

(_d_y)_l(ij dx
dt/ 2\2y/ dt

x = 2y, when the rhombus is a square.

1 v
Hence, vy =§Vc ='§

a = ks (k = positive constant)

dv
=k
Yas T
or-  v.dv=ks.ds v=(‘\/—k-)s

i.e., v-s graph will be a straight line the passing
through origin.

If 'n' balls are thrown vertically upward each sec-
ond, next ball being thrown when the first reaches
at its highest point i.e., at max. height'n’, then time

taken by one ball to reach highest point is given by :

I

Now, at highest point, final velogity = v =0 ...(2)
Therefore using equation,
v =u + at, we have

0=u-(g) (1/n) [Using (1) & (2)]

-9
= U= " .(3)

&
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10.

1.

12.

Also, - v¥= u? +»283
or- 0=u?-2gh [Usmg (2)
= h=(u?/2g)
or  h=-% * [Using (3]

V | g 12
- o]

Substituting g =10 ms2 h=5m, we getn=1ball

“per second that is 60 balls per minute.

Let, v = maximum velocity attained by motor cycle
X, =.dis_tance covered during acceleration 'o

X, = distance covered during retardation 'p’

Then we have : '

V2

v =20LX1 = X =

e (1)
3 9
Also, VZ=2Bx, = Xz‘ 2B ..(2)
Now, total distance is given by :
2 2 ,
X= x1 + Xy =~2—a+ﬁ [Using (1) and (2)]

Substituting x = 1500 m; o = 5 ms™% f =10 ms?,

we get _
v=100 r’n_s*1 , N )
Futher, let t, = time taken for acceleration o
t, = time taken for retardation .
Then, we have :

_ v _
=at, = tj=— (4)
v=at = i (4

v S
v=8t, = tz=5 ..(5)

Now, total time t is given by :

‘ : V. V. o
t=t,+t, =5 ' [Using (4) and (5)]

Substituting v = 100 ms-' [from (3)],
a=5ms?, g=10ms™>

we get: t=30s.

First velocity increases and then decreases after
opening of the parachute.

Graph depicts two dlsplacements for the partlcles
at certain mstant
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Time taken to cover n metres is given by

1 2n
=—2~gt§. Thatis =l/_g—

Time taken to cover (n + 1) métres is given by

2(n+1)
tn+1=,/——
2(n+1) 2n 2.
thg—t, = [ —4—— — &= = £ -
1 1/ g ng /‘g[ n+1-vn]j

This gives ratio as :

VA2 =1, 3 =2 etc.

Interval of the ball thrown =2s

Now, for more than two balls (i.e., minimum three)
to be in air, we have time of flight of first ball > 4s

i.e., T=4

Cor _2_li>4 =  u>196ms™
d
2L L L 2LV
Ty== and T= -
0=y and V-l-V+V—V V2 _y?

Hence T/T, = 1/(1 - v¥\?).

The velocity first decreases and then becomes con-
stant (terminal velocity)

dx dy ax

x“gt dtdy

Since

y dy_ vl
\/12 y2 “dt \/lz—y

Thus, the speed of the lower end gets smaller and
smaller and vanishes at y 0

Vy = -

Let the man starts crossing the road at an angle 6
as shown in figure. For safe crossing the condition
is that the man must cross the road by the time the
truck describes the distance 4 +AC or 4 + 2 cot 0.

o



oF = VA _gor
2m | 5V fv sina
0
B oE=Y22 _po
H—m—ﬂ sino
 4+2cotd 2/sind Hence
T8 v 00'=+/OF2 + OE2 + 20F.OEcos = vAt
8 where v is velocity of point of intersection.
or V=ro—eoor—— (1)
2sin6 +cos6 1
v=——V2 +v2 4 2v,v, cosar
- dv . sina
For minimum v a0
—8(2¢cosb - sinb)
or X BNV 0
{2sin6 + cos0)

cor 2cosb —-sing =0

or : tang = 2

Fromeq. (1) 20.

Vi = ———— =5~ 357m/s
V5) V5
Length of the chord P.P, = 2R cos 0
_ R . ] - Acceleration of beam along wire = g cos 6
19. Figure shows the initiai and final positions of straight o
lins AB and CD. AB moves with veloicty v, and CD From equation, v? = v? +2ax -
with v, respectively. 02 “2 o) (3R 5
=0%+ cos
The point of intersection of the two lines will travel . ,) (; 008 9)
to O'. or V¢ = 24/gR cos©
CHEMISTRY
2. 1000 mi solution M moles of NaOH
1. CHg*CH, +O,—» CO,+HO M moles of NaOH

X 2x vV
POAConC
2x + 6x = volume of CO,
8x=80=x=10 '
POAConH
6x + 12x = 2 x moles of H,0

—1%. = moles of H,0 = moles of H,O = 9x
POACon O
2xV=2x80+09x
2V =160 + 9x
=160 + 90 = 250

= V=125m

1000 x 1.2 gm sol.

1200 gm sol. M x 40 gm NaOH
(1200 — 40 M) gm solvent
X = M
NeOH "~ Mo 1200 —40M -
+
18 -
w. _(1200-40m)/18 _ 02 __ Mx18
H0 = M+ 1200-40M 0.8 1200-40M
18
72M=1200-40M

M=10.7

%

M}OTi,ON HT-JEE |

“(Whiers Faith Counts the Success)

394 - Rajeev Gandhi Ngar Kota, Ph. No. 93141-87482, 0744-2209671
www. motioniitjee.com , email-hr.motioniitjee@gmail.com




| volume of CO, in the original mix = 10 ml

30 90 :
= 100 x 2 +100 X —— =
wt of NaOH ><100+ 100 120gm

| les of N OH"—~—120—3

vmoeso a 20 -
larit -3 =15

molarity = 55 =

Fe + 0, » FeO +Fe0,

reacted O, =xml
Unreacted O, = 80 —x = 20
x=60

CH, +20, > CO, + 2H,0

Vo 60 - v
volume of CO, formed = 30 ml
| v=30

2x+3y—> x,1/3
woow

36 24

both x & y are limiting

wt of x,0, = %X(72+72) =

 B and ¢ both are Correét.

2H,PO, + 3Mg(OH), = Mg,(PO,), + H,0

58
—=1mole
58

moles of H,PO, = 2/3

n.mole. .

2
wt of HPPO, = % 98

=65.3 gm

12,

17.

20.

NH, +

NH, HNO, - NH,NO,

34 70.5 )

T7——Zmole -—;—A.Smole A
N

HNO, is the limiting i
reactant
moles of N,= 1.5
volume of N, at S.T.P
=1.5x22.4 =336 it

1 . 065 O 0 |
X . y : 14.  CH, +CH, +O,-» CO, +H,0

1=x+2y (D n n 200
2x065=x+3y volume of CO, =4 n
1.30=x+ 3y -(2) unreacted O, = 4n

X 4 reacted O, = (200 — 4n)

773 POAC on'H

y 6n + 2n =2 x moles of H,0

4n =moles of H,0

CH,+20, - CO, +2HO POAC on O
yml 8oml ‘ : (200 —4n) x 2 =2 x 4n + 4n
v + 80 — ( volume of CO, + unreacted O,) = 200—4n=4n+2n

200 =10n
n=20
reduction in volume = 2n + 200 — 4n — 4n
=200-6n =200 -120
=80'ml.

100 misol. ___, 2 gm NaCl+4gm CaCl, + 6 gm
NH,CI

2
100mlisol. 565 moles NaCI + 4 moles

Y
£ COCL + —— moles NH.CI
0 ,* 535 Moles NH,
4 6
S MLV, S A
moles of CF = o= +111°°" 535
Molarity = @—le—f)—:f—(i =218

'S0, +H,0 - H,S0,

1—3—5_075

18
wt. of SO, = 0.75.x 80 = 60

% of SO, in oleum sample =60
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