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WEEKLY TEST TARGET - JEE - 01 TEST - 12
SOLUTION Date 28-07-2019

or

or

H and R=

29

g

_v?sin*0 vZsin® 20

[PHYSICS]

vZsin20 9 v?sin® 0

Since, R = 2H, so g

29

2sin® cosO = sin?0 or or tan® = 2

R=v? xgxsinecose
g

v 2 1 4v?

= X — X — = —
g 5 V5 5¢

For the preson to be able to catch the ball, the horizontal component of velocity of the ball should be same

as the speed of the person, i.e.,

V
V,C0S0 =—2

1
Cc0os6 = 2 or 06 = 60°

Let,u =3m/s,a =0

u =0, a, = 1 m/sec? and t=4 sec

y . .
Ifv and v, be the velocities after 4 sec respectively, then

v=u+at=3ms*

andv =u +at=0+1x4=4ms*
y y y

v:\/v§+v§ =32 +4> =9+16 =5m/s

Angle made by the result velocity w.r.t. direction of initial velocities, i.e., x-axis, is

Vv
B=tant—L = tanl(ﬂj
Y 3

X

he u?sin?0
29 " h

Ah Au
» hence, — = Z'T

Au Ah
Since, — == 2%, hence, P 4%

2

u
Ryax =R=— or
g

5 .
u<sin26
Now, as fange = ———
R Rgsin26

then, 5 g
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or
or
6.
7.
or
or
8.
9.

sin20 = % =sin30°

0 =15°
The horizontal range is the same for the angles of projection 6 and (90° — 6)
2usin®
1= 9
L= 2usin(90°-0) 2ucos®
’ g g
2usin®  2ucos 2{u2 sinZG} 2
tt, = X =— =—R
g g g g g
u®sin20
where R= B

Hence, t1t1 « R.

Range =150 = utand
he 15 1

bl
100 2°9

2

2 _2x15 _ 30
100xg 1000

v3
10

t=

,_ 150 _ 15010

t J3

=500+/3 ms™

3.2
=12X——X
y 4

dy _pdx 3, ox

dt dt 2 dt

dy dx
= 0: L -12—
At x = 0: at at

If 0 be the angle of projection, then
dy / dt
dx / dt

Also, if u = initial velocity, then ucosé = 3
Hence, tand x ucosO = 36 or u sinb = 36

=12 =tan0

u?sin20 _ 2u’sinfcos6
g g

_ 2(usinB)(ucosB) 2x36x3
- 10 10
If the ball hits the nth step, the horizontal distance traversed = nb.
Vertical distance traversed = nh.

Here, velocity along horizontal direction = u.

Velocity along vertical direction = 0.

Range, R=

=216m
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nbo=ut . 0]
nh:0+igt2 ...(ii)
2
From eqn. (i),
2

t :E, nh =igx(n—bj

u 2 u

2hu?
n=—

gb

. . . . o . 1
10. Potential energies at the highest point are equal to the loss in kinetic energies. That is Emu and

11
lm(ucos60°)2 or =x=mu?,
2 4 2

_2usin®  2x20xsin30°
g 10
Now, we shall calculate the total time taken by the ball to hit the ground.

2s

11. t

Using, s=ut +%gt2,

we get; 40 =-10t '+%><1O(t')2
[-- u=-205sin30° = - 10 m/s]

5t)-10t-40=0
Solving, we have, t' =4s
r_4s_2

t 2s 1
_ u?sin’0

H
12 max. zg

_ 2usin®
g

T

2 ain2 2
H :usmex g

max.

T? 29 4u®sin’ 0

NN

-9
8

oo|'5

13.
2 ~in2 2 ~in2
_\u’sin 0 " 80:u sin“ 0
29 2x10
or u?sin®=1600
or usin® =40 ms™.
Horizontal velocity = u cos6 = at
=3x30=90ms™*
usin® _ 40
ucos6 90

14. H

4 (4
tan06 = — O=tan"| —
or 9 or (9}

15, h :(usine)t—%gtz

d = (u coso)t
d

B ucoso
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I
ucos® 27~ u?cos?

u= d 9
cos6'\ 2(dtan6-h)

Displacement

h=usino.

16. Average velocity =

Time
2
He 4 R _
v = 4 L 0]
a T/2
Here, H=maximum height y
_VZsin?6
2
g A X
f— 5 —|
vZsin20
R =range = ——
2vsin®

and T =time of flight =

v, = %\/1+ 3cos’0

17. T:—, H:—

andR=uT
When a horizontal acceleration is also given to the projectile u, and T and H will remain unchanged while
the range will become

R':uxT+£aT2
2
442
= +Eg —L|=R+H
24| &
_ _ ~_2usin(o.—30°)
18. t,, = time of flight of projectile _—gcossoo

Now component of velocity along the plane becomes zero at point B.
.. 0=ucos(a—30° —gsin30°x T
or ucos(a—30°)

2usin(a - 30°)

=(gsin30°x
gcos30°
o]
or tan(a—30°)= C0t230 = ?

g

o =30%+tan™* [—
2
19. Horizontal component of velocity,

u, = ucosGOO:%

AC:uH><t:u—t
2
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and AB = AC sec 30°

(23w

20. For the projectile to pass through (30 m, 40 m)
2
=40 =30tana —9(23—02)(1+ tan® o)
u

or 900tan?a.— 6u?tana + (900 +8u?) =0
For real value of a,
(6u?)2>3600 (900 + 8u?)

or (u*—800u?) >900,00

or (u?-400)%> 25,000

or u?>900
or u>30m/s.
21. Let P be the position of projectile when it is moving with velocity u at an angle to the horizon and Q the

position when the direction of path makes an angle 8 with horizontal.
Take P as origin and horizontal and vertical lines through it as axes.
Suppose time from P to Q is t, then v is the velocity at Q.

hence v=cosp =ucosa. ... 0]
vsing =usina—-sino—-gt ... (i)
Dividing equation (ii) by equation (i)
tanp = usino —gt

ucosa

ucosa(tana —tanp)
= g ....(iii)

If in the position Q, the angle turned through be 6, then a.— =0
o B=a-06

t

ucosa

From eqn. (iii), 1= [tanga —tan(a — 6)]

_ucosa| sina  sin(a-0)
g cosa cos(a—0)

_ucosa sin®
g cosacos(a—0)

_usin®
gcos(6—a)
22. 100 = (V,-V )10,V =15m/s
In second case : 100 = (V, + V)t
From 1st equation :V_=5m/s
From 2nd equation : t =5 sec
23.
24. Time taken by body A, t, = 5 sec
Acceleration of bodyA=a,
Time taken by body B,t,=5-2 =3 sec
Acceleration of body B = a,
Distance covered by first body in 5th second after start,

S, = u+%(2t1 -1

:o+i(2x5_1):%
2 2

Distance covered by the second body in the 3rd second after is start,

a
S, =U +72(2t2 -1
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_0+32 (231222
2 2

Since, S, =S,

93, _5a,

2 2

P, Q -
25. TP>V—Q> Vo — Vo =24m/s

or a:a,=5:9

P Q
"V SV, Vet v, = 6.0 mis

S ve=42m/s;v =18 m/s
26. For the motion of first ball,
u=0,a=g,t=3s.
Let S, be the distance covered by the first ball in 3 sec.

S, = ut+%gt2 =O+%><10><(3)2 =45m

Let S, be the distance covered by the second ball in 2 sec. Then
S, = 0+%><10><(2)2 =20m

Separation between the two balls

=S, -S,=45-20=25m.

27.
28. Given : Attime t = 0, velocity, v = 0.

t
Acceleration, f =T (1—?j

t
=0 0=f,|1-—
Atf=0, 0( Tj

. . t
Since, f, is a constant, .. 1—? =0 or t=T

dv

Also, acceleration, f = m

[Pav=["rdt=[%, (1—%jdt

0] £,7
v=| gl | ogr bl Leq
2T 2T 2

0

29. S, :%gtg =%x(3)2 =45m

1 10
S,=5 0t = x(57 =125m
S-S=125-45=80m

30. S=ut +%gt2

30:—25t+%t2 or t*-5t-6=0

o (t-6)(t+1)=0
. t=6sec
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43.

44,

45,

46.

47.

48.

49.

50.

[CHEMISTRY]

[H*]=10"PH
Co=10""
-5
a= & =1073
C

K, =Ca’=1x1071"

Lower the pK}, stronger is the base.

Lower the pK,, stronger is the acid.

HO == H" + 0~

Attr=0 0.1 -
At Eqm. (0.1-x) x x
pH=3 = [H']=x=10"°
0.1-x=0.1
-3 _4n-3
L= x-x =10 x 10 ~10-5
0.1-x 0.1

Alternatively :
x=coa =107

-3
a=—10 =107
0.1
K, =ca’=0.1x10"*=10"5

[OH™]= 100x 0.2-100x 0.1 _ 102
1000

= pOH=2 = pH=12

Change of pH from 1 to 2 = change in [H "] from 107" Mt01072 M
M ,V5 (dil. )= M ¥} (conc. )
-1
ALY
107
Volume of H,Oadded =10-1=9L

CH3COOH is a weak acid. 102M CH3COOH will give much less [H*] concentration
than 10~ M. Hence, pH will be more than 2.
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51.

52.

53.

54.

55.

56.

strength of acid 4 (K ;) 4
strength of acid B (K,)B
pK,of A=4 = K, =107"

pK,of B=5 = K,=10"°

. . -4
strength of acid 4 _ 107 _ A5 _ 4,
strength of acid B 1073

pH=3 = [H']=10"M
On dilution, [H*]:-é-x 107 =5x107*
New  pH=-log (5x107*)=—(0699-4)=3.301

Sodium butyrate C;HqCOONa is salt of weak acid and strong base.

pH=—%[long+logKa —log C]

= wé[log 107 +log(2 x 107 )—log(02)]

1 1
=_—_[-14+log 2-5-log —
2[ 2 gsl

- ——1[-14+ 0301-5+0.699] = 9.0

MX, =M +4X
§ 45

4
K, =(5)(4S8)*=2565"

/5
8= '
256

MX, =M +2Xx"
S 25
Ky, =S x (252 =453
453 =4x10712
S=1x104M

K, =[Ag*][107]=5"

Solubility *S*=vV1x 10~ =1x 107 M = 1x 107 x 283 gL'
Weight of AglO; in 100 mL solution = 283 %10~ g
=283x107g
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57.

58.

59.

60.

73.

74.

75.

K, of Cr(OH); =S x3°s?
275* = 1.6x107%°

s =91.6x107/27

438, =34 +2B
322 .
3x 2x [ for solubtlity of 4,8, asxM ]

Ks_n =[‘:“]3 x [B]2 =[3X}3 X [2\']2 =108 -‘_5

CaF, == Ca’" +2F
For solubility *S”, K, = (5) (25)2 =45 * (Sis solubility)
453 =32x 1011 :
§3=8x1012
S=2x104M

For solubility §, K, oi'"Angz(z)2 x(3)xS2x 853 =108 x (1 x 10°2)°
=108 x 1071"=1.08 x 108

HgCl, ——=Hg*" + 2CI"
Kyp=5x(25)2=4S" (Sis solubility)
483 =4x107"
§=10°
[ClT]=25=2x105M

[MATHEMATICS]

cos| cos[ || = Las cos(cos'x)=xVvx e[-1 1]
25 25
5

sin™t sin—nj =-2n +ﬁ
3 3

St (3 5m)_x i i 5 =
3 > ' 3.Wheresm sinX=-2n+ X

sin(sinx) e | -=, X
22

cos(cosy) € [0, ]

sec(sec x) e [0, ]~ {n/2}, therefore sin-}(sin x) + cos™

5
(cosy) +sec™*(secz) = 7“ possible if

sinx=1,cosy=—-1,andsecz=-1
= sinx+cosy+secz=-1
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76.

77.

78.

79.

80.

Let sin(sinlé +cos™ %j =sin(0 - ¢);

.41 . 1
Where 6 =sin?= = sinf ==
ere > >
1 1
=cos™=and cos¢ ==
¢ 3 ¢ 3
:sinecos¢+cosesin¢:1.£+£&
23 2 3
Ge(ijandee(Qn):1+2J€
2 6
Let sin'x=0e|-=1T
22
= 005(29)=é - 1—25in26:é

_ 2(sin(sinx)? :g L =4/

= X=%2/3

1
Let tan™(1/5)=#6 - cos0 = T

tan| 2tan*( |- | = tan[ 20— T |- 12N20~1
5) 4 4) 1+tan26

5
:ggﬁgzﬂmmzjﬁgczgﬁri
1 5 17 1-tan°®0 5 27 12
12

Let cosl(ljze :cosezi,
5 5
sin| Z_o _1 = E—e=sin’1£
2 2 5
cos Zcos’1l+sin’1l —cos|20+2_0
5 5 2

—cos| L+0|=—sin0 -0e O,E
2 2

=—/1-cos’0 =- /1—i =- /ﬁ :ﬁ
25 25 5

X2 — X —m+ sin“(sin 2) <0
2¢€ (g,nj;sinl(sinS) =n-2

Thus, the above inequality reducesto X* —x—2<0
= (X-2)(x+1)<0= xe(-1,2)
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81 Let sSin'x=0¢ [—g,Ojas x €[-1,0)

= X=sino
= cos}(2x2—1) - 2sin"tx = cos(cos?0) — 20
=m—cos?t(cos20)—2n=n—(20)-20=m
82. .+ x>1thus o=tanxe|Zl2X
4 2

= 2tan’x+sin? 2X2
1+X

j: 20 +sin™*(sin20)
296(%,ﬂj=29+n—29—n

83. .. cos'x= g —sintx

n_ 5n-2n 3n

1 Y
= COS X=——— =—
2 5 10 10

1

1-=
84. sin{ 2 )+ 2tan{ 2] = sint( 2 |+ cost| —2 |.
5 3 5 1 1p

i)

1 .4 4 8 . 44 n
as —>0=sin"—+cos™| —|=sin"—+CcoS" —=—
3 5 10 5 5 2
85. Given tan™'2x + tan ™ 3x = %

Applying tan on both side tan(tan=2x + tan™3x) = 1

2X+3X
1-(2x)(3x) =
6x2+5x—-1=0
6X*+6x—X—1=0 = 6x(x+1)—(x+1)=0
(6x—1) (x+1)=0
x=1/6, -1 but x=-1 does not satisfy the equation as L.H.S. becomes negative
x=1/6

Bx=1-6x2

A

1
86. tanx+tan*==tan*3
y

3x+1
- X
x=1, 2 and corresponding values of y are 2, y. Hence two pairs (1, 2) and (2, 7) are possible

y>0=

>0 :>—£<x<3
3
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87. k =cos™x+cos™ 5+i\/3—3x2 _r
2 2 3
-1<x<%also3-3x*>0
—1s§+%\/3—3x2 <1
= -=-1<x<1
os§+1+%\/3—3x2 <1 (2)

Solving (2) we get option (c)
88. cos*(cosl12) —sin'(sin14) = 12 -14=-2
89. ZA=90°

tan™ (Lj +tan™ (Lj
a+b a+c

c b

a+b a+c
5 ane)
L a+b/\a+c

ca+c’+ab+b’
| @’ +ab+ca+bc—hc

=tan™

=tan™

=tan™

a’+ab+ca
| a’+ab+ca

T
=tan() ==
@ 2

c

b2 +c?=a

A c B

0 COS™ X +C0S(2X) = -7 = cos ™ 2X = —7 — oSt X
= 2X =c0s( +¢0s " X)
2x = cos zr(coscos™ X) —sin zzsin(cos ™ x)

2x=—-Xx=>x=0
But x = does not satisfy the given equation.
No solution will exist
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