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SUBJECT: PHYSICS (042) 

ARMY PUBLIC SCHOOL, SHANKAR VlHAR 
HALF YEARLY EXAMINATION (2025-2~ 

CLASS: XI MM:70 TIME: 3 HOURS 

GENERAL INSTRUCTIONS: 
(1) Th~re are 33 questions in all. All ~uestions ~re compu~sory. . 
(2) This question paper has five sections: Section A, Section B. Section C, Section o and Section E. All the 

sections are compulsory. 
(3} Section A contains sixteen questions, twelve MCQ and fo~r Assertion Reasoning based of 1 mark each, 

Section B contains five questions of two marks each, Section C contains seven questions of three marks 
each, Section D contains two case study-based questions of four marks each and Section E contains 
three long answer questions of five marks each. 

(4) There is no overall choice. However, an internal choice has been provided in one question in Section B, 
one question in Section C, one question in each CBQ In Section D and all three questions in Section E. 
You have to attempt only one of the choices in such questions. 

(5) Use of calculators is not allowed 

1) 

2) 

4) 

5) 

6) 

7) 

SECTION A 
Multiple Choice Questions. Write the correct option along with the word or statement (1x16=16) 

Which of the following is dimensionless 
(a) force/acceleration (b) velocity/acceleration 
(c) volume/area (d} energy/work 

The displacement-time graph of moving particle is shown below .... 8 
The instantaneous velocity of the particle in negative at the point f J . 

(a) A .J"' Jl D 
~ B i 
~ D i E 
~ E \ o ____ ~ 

\ Tlme t 

Two bans are dropped from a height hand 3h respectively from the earth's surface. The ratio of time 
of these balls to reach the earth is <f 1 :'13 \ (b) ,/3: 1 (c) 3: 1 / 1P) 1 :3 

Then horizontal range of projection is 4/3 times of its' maximum height. The angle of projection of the 
projectile will be !I~ " ..J-

(a) 40° (b) 90° (c) 30° (d) 45° ~ 

. The pair of the quantities having the same dimensions is 
(a) displacement, velocity (b) time, frequency 
(c) wavelength, focal length (d) force, acceleration 

A ball is thrown vertically upward. Ignoring the air resistance, which one of the following plots 
represents the velocity-time plot for the period ball rem~ns in air? 

v. V \J 

(a) (b) =4c) -An i~e cube is kept on an inclined plane of angle 30°. Coefficient of kinetic friction between block 
and inclined plane Is 1 /✓3. What is the acceleration of the block? 

(a) Zero (b) 2 m1s2 (c) 1.5 m/s2 (d) 5 ml s2 

Which of the following statements is false for a particle moving 1n a circle with constant"a-----
s eed? _____________ nguta~--

---- ---- -----~ ------~-_/ 
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,-,-;:(a~)-:;T:;::h-:e~v-e-:-lo-c1~·ty'rv_e_c_to-r-is_t_a-ng_e_n_t t-o-t-he-ci-rc-Je-. ---~------------!~ 

(b) The acceleration vector is tangent to the circle 
{c) The acceleration vector points to the centre of the circle 

9) 

10) 

11) 

12) 

13) 

14) 

15) 

16) 

( d) The velocity and acceleration vectors are perpendicular to each 0ther. 

A body is initially at rest. It undergoes one-dimensional motion with constant acceleration. The 

power delivered to it at time t is proportional to 
(a) t1,2 (b) t (c) t312 (d) t2 

On a banked road, which force is essential to provide the necessary centripetal force to a car to take 

a tum while driving at the optimum speed? 
(a) Component of normar reaction (b) Component of frictional force 

(c) Both (a) & (b) 2~ (d) None of these 

A body is moving unidirectionally under the influence of a source of constant power. Its displacement 

in time tis proportional to 
(a) t1' 2 (b) t '(c) t312 (d) t2 

Every action has an equal and opposite reaction, which suggests that 

(a) action and reaction always act on different bodies. 
(b) the forces of action and reaction cancel each other. 

~ the forces of action and reaction cannot cancel each other. 

~) Both(a) and (c) 

Question numbers 13 to 16 are Assertion (A) and Reason (R} type questions. Two statements \ 

are given one labelled Assertion (A) and the other labelled Reason (R). Select the correct 

answer from the codes (a), (b), ,(c) and (d) as given below. 

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of 

the Assertion (A). 
(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 

expfanation of the Assertion (A). 
(c) Assertion (A) is true, but Reason (R) is false. 

(d) Assertion (A) is false and Reason (R) is also false. 

Assertion(A)· A body can. have accelerat_ion even if its velocity is zero at that instant of time. 

Reason (R): The body will be momentarily at rest when it reverses its direction of motion. 

Assertion: Area under velocity-time graph give displacement. 

Reason: Area under acceleration-time graph give velocity. 

Assertion(A): Force and acceleration cannot be added. 

Reason (R): Only the quantities having same dimensions can be added. 

Assertion: No work is done if the displacement is zero 

Reason: Work done by the force is defined to be the product of component of the fore . th th 

direction of the displacement and the magnitude of displacement. e ,n e e 

SECTION B 

Q 17 The vet ocity-time graph of a particle moving along r • ~ 

a straight lrne is shown in the figure gives below. "'(m/.•)f 

1

2 .• .•···•·····A 

(2X5=1_0 ___ ) ---,--

E F 
Calculate the distance and displacement of the ,.. -~ 

particle in 5 second. 

0 : • ,A D C: 
l I -

~~: : ......... ~ ..... , ~ t(s~ : // ..... ~ 

5tate two~exa ___ m_p-;le-s=-=ot'i"'e=a=c::-i:h~(~i )~-;d~im~e;-n;;;si~o;;na;iIi-;c;:o~n~st;:;;a~n•t ~(fiiii~) ~dinim~e~n~s~io~n:i=le:::-::s:-s-v_a_n_· 
8
-b~te-:---~ __ q;,-_,:,y/ 

L-....J------ OR 
Q18 
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Find the dimension .... . . and tis time. sofa and b from the equat1; F = a..fx + bt2 where, Fis force, xis distance 

019 
T~e velocity of a pa~icle is given by the equation v = 2t2 + 5 emfs. Find 
p) the change 1n velocity of the particle during the time i~11rval between t1 =2s and t2 =4s. 

~~- The average acceleration during the same interval. ~ 
(m) Instantaneous velocity and acceleration at t = 4s. .~ 

020 An insect is trapped in a circular groove of radius 12cm moves along the groove steadily and 
completes 7 revolutions in 1 00s. What is the angular speed and linear speed of the motion? What is 
the value of acceleration here? 

• \ .. 
. -:, --~ ... -t=-~·n~-~· ..::::::'-~-------'-~-j~ ~~~the number of significan-:-t-=fi-gu_r_e_s-:--in_e_a_c_h __ o_f-th_e_f_o_llo_w_i_n_g _____________ -t 

\. , 7 '~~6.42 (ii) 1.67 x 10-21 kg (iii) 3400 (iv) 0.007m2 (4,3,2, 1) 

SECTION C (3X7=21) 
022 What is meant by banking of the roads and why is it needed? ~-t ---'------1 

Q23 

Q24 

Obtain an expression for maximum speed Vmax with which a vehicle can safely negotiate a curved 
road banked at angle 8. The coefficient of friction between the wheels and the road is µs. 

' A parti~le starts from origin at t=0 with a velocity 5im/s moves in x-y plane under action of a force 
which produces constant acceleration of (3i+2j) m/s 2 . 

{i) what is the Y coordinate of the particle at the instant its x coordinate 1s 84m. , 1 "'-
(ii) what is the speed of the particle at this time. • .A~ , /4,,. 

Assuming that the mass m of the largest stone that can be moved by a f\owing river depends on 
velocity v, density of water p and on acceleration due to gravity g. Show that m varies w,tn s\xth \ 

~-~po_w_e_r _o_f t_h_e_v_e_lo_ci_ty_o_f_fl_o_w_. (_u __ s_e-=--d--:im-=--e_n_s:--io_n---:-al _a_na_1_ys_is_) ___ :-:-:----=--------~-,,1.._..J,,:::;_~_K-1")t'-7-t-~~ 

A,food packet is r~ased from a helicopter which is rising steadily at 2m/s. " 'i-,_ ·-__ -ir O •
0

\ Q25 

Q26 

(a) After 2 s what is the velocit~of t~ packet? ~ _v \ 
(b} How far is it below the P,~J-1~h Take g = 9.8m/s

2
• 

(~ OR 

A parachutist bails out from an aeroplane and after dropping through a distance of 40 m, he opens 
the parachute and decelerates at 2 m/s2. If he reaches the ground with a speed of 2m/s, how long is 
he in the air? At what height did he bail out from the plane? Take g = 9.8m/s2

• 

Find the angle between force F = (3i +4j-5k ) unit and displacement d = (Si +4j +3k ) unit. Also find 
the projection of Fond. v' 

L-----+---------:---------------=------------·-----l State and derive the work -energy theorem for a variable force. Q27 
OR 

(i) Draw a plot of spring force versus displacement and hence derive an expre~sion for the potential 
energy of an elastic stretch of spring. ' 

(ii) Draw the graphs to show the variation of P.E. with extension of the spring. 
~--l.--------::------;--~:---;---=::-::-;:-:-:-:--;-=:~-::.-:;--------;---------~-4 

Derive the three equations of m:..:.:o::..:t:..:=io:.:..:n-==b;.,l.y~gL.-ra-a.p~h_ic;.._a_l _m_e_th_od_. ---------------J 028 

Q29 

SECTION D (4X2=08) 
Work energy theorem states that - ch~n_ge in kinetic energy of_ a body _is equal_to the w?rk_d_o_n_e_b_y_~ 
the net force. In deriving the theorem, ,t 1s assumed that force 1s effective only in changing the KE. 
When the force and displacement are in same direction, KE increases and work done is positive. 
When the force and displacement are in opposite direction, KE decreases and w~rk done is negative. 
When the body is in uniform motion, KE does not change and work done by centnpetal force is zero. 

(i) One body of mass 8kg and another of mass 2 kg are moving with equal kinetic energy. 
What is the ratio of their respective momenta? · · I (ti) If momentum of a body decreases by 20~/o, how will its kinetic energy change? 

(iii) Can there be a situation where (E - V ) is less than zero? 
(E is total energy and V is potential ener~y) . of 1 Om/ . / 

{iv) A body of mass 1 0 kg initially at reSt acquires a velocity s. ~is the work do~ c _,,, -- -
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030 

Q31 

032 

According to Newton's second law of motion F = m . 
acceleration a in a body of mass m. ff a=O then F=Oa, .where Fis the force ~equired to proctuc 

uni~ormly along a straight line. rt force acts on a bod' 1.:. ~o external force 1s required to mov: =~ 
by impulse = F ~t = change in linear momentum oft: obr dseconds, the effect of the fcorce is given 'Y 

e o y. 

(i) A • . cncket ball of ~ass 150g is moving woith a velocit of 12 . . 
,s turned back w1th a velocity of 20m/s. If the duratio~ of mis and 15 htt by a bat so that the ball 
0.01 sec. The imputse of the force is contact between the ball and the bat is 

('
·,·) (a) 7.4Ns (b) 1.2Ns (c) 4.8Ns 

Average force exerted by the bat is tf1 ( d) '\:_7Ns ~ :~-

('
·,·,·) (a) 480N (b)120N (c)120QN, (d)S4'. 

The retardatio~ of the ball is ON y "' 
(a~ .1600 m/s

2 
(b) 320 m/s2 (c) 3200 m/s2 (d) 160 m/s2 

(iv) An impulsive force of 1 OON acts on a body for 1 s. What is the change in its linear momentum? 

(a) 100 Ns _y Ns (c) 1000 Ns (d) 1Ns 

SECTI NE 3X5=15 
(a) Obtain the condition for the ma,<lmum ho • ntal range. 
(b) Two bodies A and Bare projected simuftaneous1y from points X and 

Y as shown in fig. with velocities uA and uB respectively. Find the 
ratio of velocities for both the bodie~~collide 

\>-~ r \ ) ~ -- <..t). 

' ~ '13'( \'"\ -

C-- OR t 
y 

(a) A.body is projected~ a speed u at a , ngl~ to the horizontal to 
have maximum range. What is its velocity attt)e highest point? 

(b) A bullet fired at an angle of 30° with the horizo~tal hits the ground 3km away. 
By adjusling the angle of projection, can one hope to hit the target 5km away? 

(a) Prove that when a particle suffers an oblique elastic (2D) collision with another particle of equal 
mass and initially at rest, the two particles would move in mutually perpendicular direction after 
collision. 
(b) A ball moving with a speed of 9m/s strikes an identical stationary ball such that after the 
coms,on the direction of each ball makes an angle of 30 °with the original fine of motion. Find the 
speed of the two balls after the collision and state whether the kinetic energy is conserved or not? 

OR 
{a) Show that when two bodies of equal masses suffer one dimensional elastic collision, their 

velocities get exchanged after collision. . 
(b) A 10kg ball and 20kg ball approach each other with velocity 20m/s and 1 Om/s respectively. 

What are their velocities after collision if the collision is perfectly elastic? 

033 {a) Two blocks of mass 1 kg and 2kg are connected by 

an inextensible string which passes over a 
frictionless putrey as shown in the figure. Calculate 

the tension and acceleration of these block~. . ~ 
(b) Prove with the help of the diagram that pulling 15. 

easier than pushing for the situation when force 15 

applied at an angle. 

OR 

(a) What is the acceleration of the block and trolley_s~st0m 

shown in the figure, if the coefficient of kinetic fnct,~n he 
be~ee~ the trolley and the surface is 0. 04? What 15 t 
tension in the string? (Take 9 = 10 m 5-2). Neglect the 
mass of the string. 

20kg 
T 

T 
3kg w 

30N 

(b) Prove the law conservation of momentum? ------------------
__ _1-________________ _ 
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