DACE-IIT . MEDICAL

ANSWER KEY FOR M OCK TEST- 1 (FOR 202 ASPIRANTS) 19" March 2020
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Solutions

(c):P+~%pv2+pgh=K

K has the same dimensions as each one of the factors on the

LHS. ie P, 1 pv?and pgh.
[K] _ vororoy
g
Angle has no dimensions, i.e. [8] = [M°L°T?]

(K] _
Hence, m =[0]

(b) : v=0ox
or ﬂ=a X Or

dt
or J’i’ﬁzajdt or
X

7

where C; is the constant of integration
Given :x=0,t=0
oo C] =0

2
L 212 = ot orx=(g'-) 2 orxec P

=odt

%

xllz =at+C1

N

(d) : At highest point, velocity of projectile v = ucos6

-, 8=8V2cos0

or cosO= L
V2

or B =45°

_u’sin28 _ (842)*sin2x45°
- 10

Range

64x2
10

=12.8 m
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For 40 kg, 400 — T, = 40 (1)

= T,=360 N
For 50 kg, 500 + T, — T, = 50 2)
= T,=760 N

For 60 kg = T, - 600 — T, = 60 (3)

T, = 1580 N

T, will be the tension at the topmost point on the rigid support.

(b) : The force F] required to prevent the block from sliding

down is
F| = mgsinO — umgcosO (1)
The force F, required to make the block move up the plane is
F, = mgsinB + umgcos0 ...(11)

From (i) and (ii), we get F, + F| = 2mgsin0
F, — F, =2umgcos6
F,+F _ 2mgsin® _tan® tan30° _
F,—F  2umgcos8 p /23

F+ F, =2F-2F
3F,=F, or F,=3F,

(b) : Total energy E7= 2 ). It is fixed.
For maximum speed, kinetic energy is maximum
The potential energy should therefore be minimu

4 2
Mx)=2--%X_
=73
v _4x) 2x
or E—T——z—':.x -—x=x(x2—1)
For V¥ to be minimum, .d_V_=0

, dx
x(x*-1)=0, or x=0,+1

At x=0, Nx)=0, Atx=+1, V(x)=--l—]

(Kinetic energy),., = Er — Vain

or (Kinetic energy),.,. =2—(—%)=%J
1, 9 2 9%x2 9x2 9

or ';z‘mvma,‘:z or. vmax=-;"—x—4-=m—~2—
vma,=-3:—m/s
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(a) : Tension is maximum at the lowest point and minimum at
the highest point.
Tension at the lowest point,

2

Tension at the highest point,

2 2
Ty = TVH _ gy = TVL—48T)

r

mg

Tgr —4
- PAigr —4gr) grr gr) _ mg ( vf - v,Z, = 4gr)
=3mg — mg = 2mg

(a)

|
|
[m2) 2k

Here, m;, = 1 kg, m; = 2 kg

a _&m,- m %
) (;m1+m2 -
_&2-1

2,
= 410
(;§+l 3 )
10
m
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10.

(d) : Asthe floor is frictionless and there is no horizontal force,
therefore, momentum must be conserved in the horizontal
direction.

i.e. mu sin@ = mv sind or u sin® = v sind ..(1)

And in vertical direction, Y059 _
or v cos¢ = eucosd u cos 8 ..(i1)

Squaring and adding (i and (ii)
V2(sin?d + cos?) = u?sin?0 + e*u’cos?0

v=u \/sin2 0+ e?cos’ 0

(b) : The given eqn. of the line i y x+2
At x=-2,y=0

At x=0,y=2

The line is drawn as shown in the figure. -

Length of perpendwular drawn from ongm to this line is
0+0+2 2 e

ON—r’_L——-'l—"\/-—;———lE‘ .:.

Angular momentum of partlcle about O is

L= mvrfL——(l)(Z)\/_ 22 kg m’ o

RIS,
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11.
(¢) : Here, M=20 kg
|
R=20cm=§m

Moment of inertia of flywheel
about its axis is
- MR?
2 2
;x20kax(5m)
= 5 x 20 kg X '5- m
= 0.4 kg m?
Ast =lo .
where o is the angular acceleration

YF=25N

I
FR_PX5__SNm __ 5542

-~ 5

t —
C=7=T 7704 94kgm?

12.
When elevator goes up with some acceleration upward, due to pseudo force acting downwards. Value of g
increases to g'.
If gincreases to g', Le.,g=g+a
P = pgh = p(9 + a)h' = constant
Then, h'<h
ie., h" <76 cm
13.

. (a) : The rate of flow of liquid (¥) through capillary tube is
. _=mprt [nr4 )_ P _ Pressure difference

- 8n/ - ETF R Resistance
8nl

Where, R= —4
nr

When two tubes are in series

Total resistance R =R, + R,

. Rate of flow of liquid, V' =
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14.

15.
16.
3 Vesc VESC
V__Vesc = .
a4 0 n
8% 0
o R _R 9
n“-1 46 1 o7
e 10
¢9 =

CENTERS: MUMBAI / DELHI / AKOLA / LUCKNOW / NAGPUR / NASHIK / PUNE / GOA / BOKARO / DUBAI #7



