BITSAT 2025 May 29 Shift 1 Question Paper with Solutions

Time Allowed :3 Hours | Maximum Marks :390 | Total questions :130

General Instructions

Read the following instructions very carefully and strictly follow them:

1. Duration of Exam: 3 Hours
2. Total Number of Questions: 130 Questions
3. Section-wise Distribution of Questions:

* Physics - 40 Questions
* Chemistry - 40 Questions

e Mathematics - 50 Questions
4. Type of Questions: Multiple Choice Questions (Objective)
5. Marking Scheme: Three marks are awarded for each correct response
6. Negative Marking: One mark is deducted for every incorrect answer.
7. Each question has four options; only one is correct.

8. Questions are designed to test analytical thinking and problem-solving skills.




1. If one root of the quadratic equation ax? + bz + ¢ = 0 is double the other, then what is

the correct relation among the coefficients?

(A) b = Sac
(B) b? = 4ac
(C) b? = e
(D) b2 = 2ac

Correct Answer: (C) b* = 24

Solution:
¢ Let the roots be o and 2a.

* Using Vieta’s formulas:

a+20=3a=—, a-2a=20°=

a a

¢ From the sum: o = —

* Plug into product:

* Multiply both sides by a:

Tip: Assume algebraic relationships for the roots and compare with standard form

az® + bz + c using Vieta’s formulas.

2. Evaluate the integral fol ml(}r—;'f) dx
(A) T2

(B) n2

©)

(D) o2

Correct Answer: (A) 7122



Solution:

e Let [ = [ nltn) g,

* Use the substitution:
r=tanf = dr =sec?0df, z€0,1]=60¢€]0, g]
* The integral becomes:
w/4
I= / In(1 + tan ) d¢
0

* Use symmetry:

min?2

8

/4
/ In(1 + tan6) df = %an ==
0

In(1+z)

Tip: For integrals involving =

1.7 » Ty a trigonometric substitution to simplify.

3.Ifd=:+2j+kand b=2i— 7 + 2k, then find the angle 0 between ¢ and b.
(A) cos™ <%)
(B) cos™ (%)
(C) cos™ <%)
(D) cos™ <\/L3>0)

. -1(_6
Correct Answer: (C) cos ( \/%)
Solution:
e Given: @ = (1,2,1), b= (2,—-1,2)

* Dot product:
i-b=1-242-(-1)+1-2=2-2+2=2

* Magnitudes:

=V12+22412=V6, |b=/2+(-1)2+22=V9=3



e Use formula:

Tip: Use dot product formula: @- b = |a| ]l;l cos # and compute magnitudes carefully.

4. If z = = + iy is a complex number such that |- — 1| = |z + 1|, then the locus of =
represents:

(A) A circle with center at origin

(B) The real axis

(C) The imaginary axis

(D) A line parallel to the x-axis
Correct Answer: (C) The imaginary axis

Solution:
eletz=x+1y
e Then |z — 1| = |z — 1 +1y| = y/(z — 1)% 4+ ¢?
*And |z + 1| = |z 4+ 1+ iy| = \/(z 4+ 1)% + y?
* Given: |z — 1| = |z + 1|
= V(@—=12+y? =+ (z+1)2+y?

* Square both sides:

-1+ =@+1)°+y’ =" -2 +1=2>+2+1= 20=2r=>2=0

* So, the locus is the line z = 0, which is the imaginary axis.

Tip: When the modulus of distances from two points is equal, the locus is the perpen-

dicular bisector of the segment joining them.




5. Two numbers are selected at random (without replacement) from the first 6 natural
numbers. What is the probability that the difference of the numbers is less than 3?
(A) §

(B) §

(OF

(D) %

Correct Answer: (C) 2
Solution:
* Total ways to choose 2 numbers from 6:

-

* Favorable cases: count all pairs where difference is less than 3.

Valid pairs: (1,2), (1,3), (2,3), (2, 1), (2.4), (3, 1), (3,2), (3,4), (3,5), (4,2), (4,3), (4,5), (4,6), (5.3), (5

But need only unordered pairs: Valid pairs (with diff | 3):
(1,2),(1,3),(2,3),(2,4),(3,4),(3,5),(4,5),(4,6), (5,6) = 9 pairs

* So, probability:
% = g = 0.6 = Wait — check again.

* Actually, unordered pairs with difference j 3:

(1,2),(1,3),(2,3),(2,4),(3,4),(3,5),(4,5), (4,6), (5,6) = |9 pairs

* Total possible unordered pairs = 15 Final answer:

9 3

15 5

Correct Answer: ?

Tip: Always count unordered combinations to avoid double-counting in probability of

selection problems.




6. Solve the inequality: log, (2> — 5z +6) > 1
(A)z €(2,3) U (3,00)

(B) z € (0,1) U (4,00))

(©) z€(0,2)

(D) z € (1,2)

U (4,
,2)U(2,3)
U (3,00)

Correct Answer: (B) 2 € (0,1) U (4, 00)
Solution:
e Given inequality: logy (22 — 52 +6) > 1

e First, simplify: logy(A) > 1= A >2! =2

* So, we solve:

22 55 4+6>2=22-5x4+4>0

¢ Factor:

(x—4)(z—1)>0=2<1 or z>4
* But also, domain of log, (22 — 52 + 6) requires:

22 -5 4+6>0=(z—-2)(xr—3)>0=>z<20rz>3

¢ Combine both conditions:
x <1 (fromquadratic) N z<2 =zx<l1
x >4 (fromquadraticy N >3 =z>4

¢ So final solution:

€ (0,1) U (4, 0)

Tip: Always consider both the inequality and the domain restrictions when solving

logarithmic inequalities.




1 a a?

7.1f A=|1 b 12|, then the value of A is:

1 ¢ ¢
(A) (a=b)(b—c)(c—a)
(B) (a—=b)(b—c)(a—c)
(©) (a+b)(b+c)(c+a)
( (e =b)(

Correct Answer: (A) (a —b)(b—c¢)(c—a)

Solution:

¢ This is a Vandermonde determinant;

* The general formula for:

1 zo 23| = (v2 —21)(23 — 1) (23 — 22)

e Hence,

So option (A) is correct.

Tip: Recognize Vandermonde determinant patterns—they often simplify complex-

looking problems instantly.

8. If tan A + tan B + tan C' = tan A tan B tan C, where A + B + C' = 7, then what is the
value of tan Atan B + tan Btan C' + tan C tan A?
(A) 1



B)0
(C) 2

(D) Cannot be determined
Correct Answer: (A) 1

Solution:

* Given identity:

tan A +tan B + tan C = tan A tan Btan C

* Also given:

A+B+C=m
* From trigonometric identity:
tan A + tan B + tan C' = tan A tan B tan C' = Then,
tan Atan B+ tan BtanC' +tanC'tan A = 1

* This is a standard result when angles sum to 7 and the given identity holds.

Tip: When A+ B+ C = r, the identity tan A+tan B+tan C' = tan A tan B tan C implies

that the pairwise product sum is 1.

9. A uniformly charged ring of radius R carries total charge (). Find the electric field at
a point on the axis at a distance = = % from the center.

n
(A) 5= -

RZ+22)3/2
(B) 47350 ’ (R2f£)3/2
© 47350 ' %

(D) 1 - Gt

Qzx
(R2+22)3/2

Correct Answer: (A) — -

Solution:



* The electric field on the axis of a uniformly charged ring is:

1 Qx
~ Areg (R2 + 22)3/2

e Here, r = 2

V2

* Plugging into formula:

1 @Y1 QrNVE
 dmeg (R2+RTQ)3/2  dmeg (@)3/2

E

* The expression matches option (A) when written generally.

Tip: For field on the axis of a ring, only the axial components add; radial components

cancel due to symmetry.

10. Light of wavelength 400 nm falls on a metal with work function ¢ = 2.0eV. If the
intensity of the light is doubled, what happens to the maximum Kinetic energy of the
emitted photoelectrons?

(A) It doubles

(B) It becomes zero

(C) It increases by a factor of /2

(D) It remains the same
Correct Answer: (D) It remains the same

Solution:

* Photoelectric equation:

Kmax = hf - ¢
* Frequency f = {, so increasing intensity does not change frequency.
* Hence, energy of each photon remains same.

* S0, Knax remains:



* Change in intensity only increases the number of photons (and hence photoelectrons),

not their energy.

Tip: In photoelectric effect, intensity affects the number of emitted electrons, but not

their maximum kinetic energy.

11. A disc of moment of inertia / is rotating with angular velocity w. A ring of the same
mass and radius, initially at rest, is gently placed coaxially on top of the disc. What is
the final angular velocity of the system?

(A)w

(B) %

© 3

(D) &

Correct Answer: (B) 2
Solution:

* Initial angular momentum: Only disc is rotating:

Linitial = fw
* After placing ring on disc (no external torque), total moment of inertia becomes:
Tiotat = 1 + Iting =1 + 1 =21
* Let final angular velocity be w¢. By conservation of angular momentum:
[w:2]-wf:>wf:g
*Wait!* This assumes both are solid discs.

e Actually:
1 3
]disc = QMRQa Iring = MR2 = Itotal - §MR2

10



* Initial angular momentum:

L=-MR* w

* Final angular velocity:

1 3
§MR2-w:§MR2-qu:>wf:

1 2w
1.5 3

wl&

Tip: Use conservation of angular momentum when no external torque acts; always add

correct moments of inertia.

12. A damped harmonic oscillator has an amplitude that reduces to half in 10 seconds.
What will be the amplitude after 30 seconds?

(A) 1 of original amplitude

(B) 1 of original amplitude

(C) & of original amplitude

(D) & of original amplitude
Correct Answer: (B) 1 of original amplitude

Solution:
* Amplitude decays exponentially in damped SHM:

A(t) = Age™

e Given:

A 1
A(10) = 70 = Age 100 = =100 — 3

* Take log:

« Find A(30):

11



Tip: In damped SHM, use A(t) = Ape~%; halving time gives exponential decay con-

stant.

13. An ideal gas undergoes an adiabatic expansion from volume V" to 2V. If the initial
temperature is 7', what is the final temperature? (Assume the ratio of specific heats
v=13)

(A)T

(B) %

(©) 57

(D) 5

25/3

Correct Answer: (C) 22%

Solution:

* For an adiabatic process, the relation between temperature and volume is:

TVY~! = constant

e So,
TV =Ty(2v) 1

¢ Divide both sides:

*Giveny=32=y-1=2, so:

Tip: For adiabatic processes, use TV7~! = const to directly relate initial and final

temperatures and volumes.

12



14. A buffer solution is prepared by mixing 0.1 mol of acetic acid (pK, = 4.74) and 0.2
mol of sodium acetate in 1 L solution. What is the pH of the buffer?

(A) 4.44

(B) 5.04

(C)4.74

(D) 5.74

Correct Answer: (B) 5.04

Solution:

» Use the Henderson-Hasselbalch equation:

pH = pK, + log < [Sa'lt] )

e Given:

pK, =474, [Salt] = 0.2mol/L, [Acid] = 0.1mol/L

* Plug in:
0.2
pH = 4.74 + log <ﬁ) — 474+ log(2) ~ 474+ 0.30 = 5.04

Tip: For weak acid—salt buffers, use the Henderson-Hasselbalch equation and remem-

ber log 2 ~ 0.30.

15. Which of the following coordination compounds shows linkage isomerism?
(A) [Co(NH3)5C1Clo

(B) [Co(N H3)5(NO2)|Cla

(©) [Fe(CN)g]*~

(D) [Cr(H20)6]C13

Correct Answer: (B) [Co(N H3)5(NO2)]Cly

Solution:

13



* Linkage isomerism occurs when an ambidentate ligand (like NO,, SCN™) can bind

through two different atoms.
* In (B), NO; can bind through nitrogen (-NOy) or oxygen (-ONO).

* Other compounds contain ligands that do not have linkage isomerism.

Tip: Look for ambidentate ligands like NO;, SCN~, CN™ that can attach via multiple

atoms.

16. Which of the following compounds undergoes electrophilic substitution most
readily?

(A) Nitrobenzene

(B) Toluene

(C) Benzene

(D) Benzoic acid
Correct Answer: (B) Toluene

Solution:

* Electron-donating groups increase the electron density on the aromatic ring, activating it

for substitution.

* Toluene has a methyl group, an electron-donating group via hyperconjugation and +I

effect.

* Nitrobenzene and benzoic acid have electron-withdrawing groups that deactivate the

ring.

* Therefore, toluene undergoes electrophilic substitution most easily.

Tip: Electron-donating groups (e.g., —CHj3) activate benzene rings; electron-

withdrawing groups (e.g., -NO3) deactivate them.

14



17. A first-order reaction is 25% complete in 30 minutes. How much time will it take
for the reaction to be 75% complete?

(A) 90 min

(B) 60 min

(C) 120 min

(D) 150 min

Correct Answer: (C) 120 min

Solution:

* First-order kinetics formula:

t [R]
e For 25
I 2.3031 ( 1 ) 2.303 | (4>
_— O P - O —
30 8 \0.75 30 83
4 2.303 x 0.1249 o
log (—) ~ 0.1249 = k ~ X ~ 0.00958 min "
3 30
e For 75
2.303 1 2.303
¢ = - log(4
05 (0.25) 000058 o8(4)
2.303 x 0.602 .
log(4) = 0.602 = ¢ ~v 2222 2 ZOV2 o
og(4) =0.602 =t 000058 0 min

Tip: For first-order reactions, use the integrated rate law and logarithmic relationships;

log(4) 0.602, log(1.33) 0.1249.

18. Choose the word that is closest in meaning to “esoteric”.
(A) Obvious

(B) Mysterious

(C) Commonplace

(D) Confidential

15



Correct Answer: (B) Mysterious

Solution:
* Esoteric refers to something intended for or understood by a small, specific group.
* It often implies obscurity or difficulty in understanding.

* Among the options, "Mysterious” best captures that sense of hidden or arcane

knowledge.

Tip: Words like esoteric, arcane, and cryptic often suggest something not easily under-

stood by outsiders.

19. Identify the correct version of the sentence:

”Hardly had he entered the room when he was hearing the explosion.”
(A) Hardly had he entered the room when he heard the explosion.

(B) Hardly he had entered the room when he heard the explosion.

(C) He hardly entered the room when he was hearing the explosion.

(D) No correction needed.
Correct Answer: (A) Hardly had he entered the room when he heard the explosion.

Solution:
* The phrase "Hardly had he entered” correctly uses past perfect.
* The second verb should be in simple past, not past continuous.

* Hence, "heard” is correct, not “was hearing”.

Tip: In correlative structures like "Hardly...when”, use past perfect for the first part and

simple past for the second.

16



20. The scientist’s theory was initially met with , but later gained

widespread acclaim after consistent experimental validation.
(A) skepticism
(B) celebration
(C) compliance

(D) ignorance
Correct Answer: (A) skepticism
Solution:
* A new theory often meets with doubt until verified.

 ”Skepticism” means a critical or doubting attitude — a logical fit here.

* Other options (like ’celebration”) contradict the context of initial disbelief.

Tip: Always read the sentence logically—"but later gained acclaim” implies the first

half has a contrasting tone (initial doubt).

21. Choose the correct meaning of the idiom “to throw in the towel”.
(A) To start a new challenge

(B) To refuse help

(C) To admit defeat

(D) To criticize someone openly
Correct Answer: (C) To admit defeat

Solution:
* The idiom originates from boxing—throwing in the towel ends the match.
* It metaphorically means giving up or surrendering.

* Hence, “to admit defeat” is the correct meaning.

17



Tip: Idioms often come from sports or historical phrases. Visualizing the origin helps

remember the meaning.

22. Rearrange the following parts to form a meaningful sentence:

P. technological advancement
Q. has led to

R. in many fields

S. a significant leap
(A)PQSR

(B)PRSQ

(CO)QPRS

(D)PQRS

Correct Answer: (D)PQR'S

Solution:
« Start with the subject: “Technological advancement”
* Then the verb phrase: “has led to”
* Then place: “a significant leap”
* Finally add: “in many fields”

* Thus, correct sequence: PQR S

Tip: Identify subject, verb, object, and modifiers. Arrange them in logical grammatical

order for coherence.
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