INDIAN SCHOOL AL WADI AL KABIR
CLASSXI
PHYSICS
ASSESSMENT 1 (2026 - 27)
SET 2-ANSWER KEY

Q.NO. ANSWERS MARKS
1 (A) Kinetic energy 1
2 (D)MOLOTO 1
3 (A) (P-Q)/R 1
4 (B) MOLOT? 1
5 (B) 1
6 (D)zero 1
211V,
7 (©) —— 1
8 (C) A”.B"=0 1
9 (A) vV/2 1
10 (A) Static friction 1
11 (A) must be equal to the force applied by the monkey on the rope 1
12 (C)10v/3 N 1
13 (A) Both A and R are true, and R is the correct explanation of A. 1
14 (B) Both A and R are true, but R is not the correct explanation of A. 1
15 (C) Alis true, but R is false. 1
16 (C) Ais true, but R is false. 1
17 Here, m = 70 kg, g = 10 m/s?
In each instance, the weighing machine measures the reaction R, which
represents the apparent weight.
(a) When the lift moves downward with a =5 ms™ 1
R=m(g-a)=70(10-5)=350N
(b) When the lift moves upwards with uniform acceleration. 1
R =m(g+a)= 70 x (10+5) = 1050 N
OR
Initial momentum:p; = mu = (0.0005)(10) = 0.005 kg m/s
Final momentum:pf = mv = (0.0005)(—10) = —0.005 kg m/s 1
Change in momentum:Ap = pf — pi 1
Ap =—0.005 —0.005
Ap =—0.01 kg m/s
Therefore,
the magnitude of the change in momentum is:Ap = 0.01 kg m/s
18 Diagram 1
Statement 1
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#=[va]

- Substitute the dimensions of Pand V:

=[5 - 3]

-Solve for the dimensions of @
la] = ML'T 2. L* = ML°T*

: Analyze the term (V' — b):** - Since V and bare subtracted fromeach other, they must have the same dimensions.
Therefore, the dimensions of bmust be the same as the dimensions of V-

V-
o | B =I*
20
: L 4
Ex = 2 M
2% EK,
S Ve = ——3
V m
2 x 1.60 x 10 13 .
- T— = 5-93 x 10" m/s
9.11 x 10 %!
For the velocity of a proton w,, its kinetic energy is given by the 1
1
Ef(} = Em‘ug
2x1.6x10 "
v, = >— = 4.38 x 10°m/s
1.67 x 10
Hence the electron ismoving faster than the proton.
21 E :
; L'
S Al
- u
0 Tirne [t} ——s c
v =u + at (from slope)
Displacement s = areaunder v-t =
Yo(u+v)t
Substitute t=(v-u)/a:
s = Y5(v+u)(v-u)/a = (v?-u?)/2a
S V2= U2 + 2as
22
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VIMEX frmeeeemaeeas

a
i

100 sec 400 sec 550 sec
t—»

(i} Distance travelled = Area under v — t graph

1 1
= [5(100) v,m} +[(400-100) (v, )] + {5(550 —400)v,,_, }

1 1
=4250==X100XV,py, +300V,,, + X150V,

=4250 = v .. = V., =10m/s

Ay
a=—
(iii) At
Fort=0 to 10059c:‘>a=u=0_1 mj.fs2
100-0
For t=100 to 400 sec —a=—0_10 __
400 —1000
For t = 400 sec to 500 sec (retardation)
— a =&=_£ = 0.06 m/s?
550 - 400 150
OR

I. (i) Distance from t = 0 s to t= 18 s (total area under the graph)
O-A (0to8s) Triangle % x8x20=80m
A-B (8to 10s) Trapezoid Y% x (20+10) x2=30m
B—C (10 to 14 s)Rectangle 4x10=40m
C-D (14 to 18 s)Triangle Yox4x10=20m
Total distance =80 +30+40+20=170m
(i)Att=2s,stillon O-A:v=25x2=5m/s
2 s to 8 s (O—A segment): trapezoid with parallel sides 5 and 20,
width 6
Area=% x (5+20) x 6 =75 m
8 sto 10 s (A-B segment): trapezoid, area = 30 m (as above)
10 sto 12 s (part of B—C, constant v = 10): rectangle
Area=2x10=20m
Total distance =75 + 30 + 20 = 125 m

Maximum acceleration during this interval (t =2 sto 12 s)

Comparing the magnitudes of slope in this window: 2.5 m/sz (O-A),
—5 m/s? (A-B), 0 (B-C).Maximum acceleration =5 m/s?

23

The principle of homogeneity of dimensions states that in any valid physical
equation, the dimensions of every term on both sides of the equation must be
the same. In other words, only physical quantities having the same
dimensional formula can be added, subtracted, or equated to one another.
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Let the frequency n depend on:

+ length of string [, raised to power a

« tension T, raised to power b

« mass per unit length m, raised to power ¢

Frequency, n
Length, [
Tension, T (force)

Mass per unit length, m

n=kI*T"m®
[ﬂ{f{}L{}T_ 1]

[ﬂ«f{}Ll T(]j
[ML'T-2

[Iurl L_IT“l

(ML~ = [L]* [MLT 2 ML

[.ﬂff—“L{}T_ll _ _ﬂ{f[b_c] L[ﬂ_b_c} T—Zﬁl

PowerofM: 0 —=b+¢
PowerofL: O0—=a+b—=c
Powerof T: —1— —2b
From the T equation:

From the M equation:

From the L equation:

n=FkI TV,

E [T
n— —i/ —
I Vm

24

a. Yes, the scalar product of two non-zero vectors is zero when the vectors

are perpendicular (mutually orthogonal)

b.Anglebetween A = i + 2j — kandB = —i + j

to each other.

— 2k

A-B=(1)-1)+2)1)+(-1)(-2)=-1+2+2=3

4] =/ 12+ 24+ (-1)2=vT+4+1=+6

B| = /(-1)2 + 12 4 (-2)?

=VI+1+4=1+6
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Parallelogram Law: If two vectors are represented by two adjacent sides
of a parallelogram, their resultant is the diagonal from the same vertex.

Q

_ > nhe
From the diagram, A and B are at an angle 0:
R=0S

drop perpendicular SN to OP extended

PN = A cosf, SN =B sinf, ON = A + B cos

R2 = ON2 + SN?

= (A + B cos)? + B?sin?0

= A2+ B2+ 2ABcos

R = V(A2 + B2 + 2ABcos0)

26

a. Momentum is given by p=mv, so for a given momentum p:
v=p/m
Since p is the same for both objects, velocity is inversely
proportional to mass. This means the object with smaller mass will
move faster, while the object with larger mass will move slower.
b. By running before the jump, the athlete builds up a certain
velocity, and therefore momentum, before leaving the ground.
c. Since acceleration is directly proportional to the net force (mass
remaining constant), if the net force is doubled, the acceleration
also gets doubled.

27

Diagram
Steps and final expression for acceleration

_ (my —may)

(my + ma)

Steps and final expression for Tension

2myms
T —

(m1 + ma)

28

Diagram
Proof with steps

-

29

i.  (B)48Ns
ii.  (A)480N
iii.  (C) 3200 m/s?
iv.  (A)2N
OR
(B) 100N s

30

i, (B)60J

ii.  (B)(-20)J

ii.  (A)401J

iv.  (B)60J
OR

(C) Gravity does zero work because the force is
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perpendicular to the displacement.

31 Banking of a road refers to raising the outer edge of a curved 1
road above the level of the inner edge, so that the road surface
makes a certain angle 0
By banking the road, a component of the normal reaction force
from the road also contributes toward the centripetal force,
reducing the dependence on friction. This allows vehicles to 1
negotiate curves safely at higher speeds and reduces wear and
tear on tyres.
Diagram 1
Steps and Final answer 2
OR
Statement 1
Diagram Yo
Steps with final answer 1%
Pinitial = U
After they push apart, the total momentum must still be zero (no external horizontal force acts
on the system):
1
M girl Vgirl + Mhay Vboy = 0
Taking the girl's direction as positive and the boy's direction as negative (since they move
apart in opposite directions):
Megir] Ugirl = Mthoy Uboy
o Mgy = 40Kkg vgiy = 1.2mfs
o My = 60kg
1
40 x 1.2 = 60 x vy,
48 = 60 Vhgy
Uboy = 0.8 m/s
32 Diagram 1
Deriving the time-of-flight expression 1
Deriving the horizontal range expression 1
Ratio of Horizontal Ranges
1
Ry  u?sin(2x30°)  sin60°
Rp  u’sin(2x60°) sin120°
fa
. V3
Since sin 60° = sin120° = "2 :
R
A1
Rp
1
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Ratio of Maximum Heights

Hy sin?30° (1/2)2  1/4
Hp sin®60° (v3/2)2 3/4

Hy

—= =138
Hp

OR

speed v. suppose at time t the particle is at P and at time t + At , the particle is at P’. Let
vand v’ be the velocity vectors at P and P’, directed along the tangents at P and Q
respectively.
Angle = Arc/radius
AB = Avjv
Av=vXAQ ———(1) butAG/At=e so, AD=oXxAt ()
Andv=ro(b)
Av=ro Xo XAt

=ra’it
Av[At =ro?

Buty = v/t

a=ro?
Az x (v/r)?
a=vi/r
(b)If the time taken to complete 1 revolution is T,
2
The angular speed = T
(c) angular velocity, = 2nf =2 x 22/7 x 14/25 = 88/25 rad/s
Centripetal acceleration, ac= ro? = 0.8 m x 88 x 88 / 225

=9.912 m/s?
Direction: Radially inwards, towards the centre of the circular path.




33

Statement

Diagram

Obtaining the expression with steps

The total energy is the sum of kinetic and potential energy

E=KE +V(x)

E = zmo® + =ka?
2?’!1-'1) 9 Z

At the turning point, the particle momentarily comes to rest before reversing direction, so its

velocity — and hence its kinetic energy — is zero:
KE=0
At this point, all the energy is potential:

1. .
E=V(z)= ikaﬂ

l= %(0,5):52
1=0.252"
2 =4
r==2m
OR
. Elastic collision: An elastic collision is a collision in

which both the total kinetic energy and the total
momentum of the system are conserved.

Inelastic collision: An inelastic collision is a collision in which
momentum is conserved, but the total kinetic energy is not

conserved.
ii. Diagram
Steps and final answer

iii. A body of mass m1 moves with initial velocity ul and strikes a

body of mass m2, initially at rest (u2=0).
. T — Tz Yy
1 ey + Tris e
( 2rreq )
_ 2y
Ty -+ Tris

Divide numerator and denominator of each expression by ma:

my_ my
— Ty 1 T— 21(13

L8 2 ' ' i

Mg +1 T +1

Since ms = m,.the ratio —

L s 0. Substituting this:

My
0—-1y
0+1

2(0)
b It

Yo
1%

Yo
1%
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