BITSAT 2025 May 27 Question Paper with Solutions

Time Allowed :3 Hours | Maximum Marks :160 | Total questions :160

General Instructions

Read the following instructions very carefully and strictly follow them:

1. Mode: Computer-based online test
2. Duration: 3 hours (180 minutes)
3. Sections: The exam consists of four parts:

(a) Part I: Physics (30 questions)

(b) Part II: Chemistry (30 questions)

(c) Part III: English Proficiency (10 questions) and Logical Reasoning (20
questions)

(d) Part I'V: Mathematics (40 questions) or Biology (for B.Pharm candidates)

4. Total Marks: 390

5. Marking Scheme: Each correct answer awards 3 marks, and 1 mark is deducted
for each incorrect answer

6. Subjects:
(a) Physics: Mechanics, Electromagnetism, Thermodynamics, Modern Physics

(b) Chemistry: Organic, Inorganic, and Physical Chemistry

(c) Mathematics: Calculus, Algebra, Geometry (or Biology for B.Pharm
candidates)

(d) English Proficiency: Reading Comprehension, Vocabulary

(e) Logical Reasoning: Analytical and Problem-solving skills




1.If z + % = 2cos 0, find the value of

in terms of 0.
(A) 2cos bl
(B) 5cosd

(C) 2cos 46
(D) 5cos 56

Correct Answer: (A) 2 cos 50

Solution:
Given:

1
T+ — =2cosf
T

Define:

an =" + —

Then,

a; =2cos, ag=2
Using recurrence relation:
an = (z+ E)an_l —Qp_9 =2c0s0 - a,_1 — ap_2
Calculate terms stepwise:
as =2cosl-a; —ag=2cosf-2cosf —2 =4cos’> — 2 = 2cos 20

a3 =2cosf-ay —ay =2cosb-2cos20 —2cosf = 2cos 36

ag = 2cosbf-a3 —ag =2cosf-2cos30 — 2cos20 = 2cos 40

a5 = 2cosf-ag —az =2cosf -2cosdf — 2cos 30 = 2cos bl
Therefore,

1
x5+—5 = a5 = 2cos bl
x



Use the recurrence relation a, = (z + %)an_l — an—2 and trigonometric identities to

express powers in terms of cosines.

2. Evaluate:
sin3x — 3sinx

ty
(A) 0
(B) —4.5
(C) -9
(D) 4.5

Correct Answer: (B) —4.5

Solution:

Using Maclaurin series expansion of sine function:

3 5
Y
SIMY =Yg T 190
Substitute y = 3x:
2713
sin3x:3x—Tx+---:3x—4.5x3+---
Substitute y = x:
23
simxr=x— —+---
6

Therefore,

3sina = 3z — 0.52° + - -
Numerator becomes:
sin3z — 3sinz = (3x — 4.52%) — (32 — 0.52°%) = —4a3 + - -

Hence,
sin3x — 3sinx — 43

.’E3 T 3
Using L’Hospital’s rule thrice confirms the limit value as:

lim sin3x — 3sinx _ 45

x—0 .T?’




Use series expansion or repeated L"Hospital’s rule to evaluate limits involving indeter-

minate forms.

3. Two circles with centers O; and O, touch externally. The radius of the first circle is 4
cm and the second is 9 cm. The distance between their centers is 13 cm. Find the length

of the direct common tangent.

Solution:
Given:

rir=4cm, ro=9cm, 0102 =13cm

We need to find the length of the direct common tangent (let it be L).
For two circles touching externally, the length of the direct common tangent is given by the

formula:

L= \/0103 — (r1 —rg)?
Calculate the difference of radii:
ro—r1=9—-4=5

Calculate length L:
L=+/1 =169 —25=+v144 =12

However, this formula is for the length of the transverse common tangent. For the direct

common tangent, the formula is:

L= \/0103 —(r1 +12)?
Calculate the sum of radii:
rir+ro=44+9=13

Calculate length L:

VIS8V



For two circles touching externally, use the formula L = \/ d? — (ry —r2)? to find the

length of the direct common tangent, where d is distance between centers.

4. From a group of 10 men and 8 women, a committee of 5 is to be formed such that it

contains at least 3 women. How many such committees are possible?

Solution:
Total men = 10, total women = 8, committee size = 5, with at least 3 women.
Possible cases: - 3 women and 2 men - 4 women and 1 man - 5 women and 0 men

Number of committees with 3 women and 2 men:

8 10
(3) X <2) = 56 x 45 = 2520

Number of committees with 4 women and 1 man:

(i) X (110) =70 x 10 =700

Number of committees with 5 women and O men:
8 10
f— 1 p—
() () =501

2520 + 700 + 56 = 3276

Total number of committees:

To find the number of committees with at least & women, sum over cases from % to the

committee size, calculating combinations accordingly.

5. Find the number of integers » such that 1 < n < 100 and n? + 3n + 2 is divisible by 5.
(A) 20
(B) 21
©) 19
(D) 18



Correct Answer: (A) 20

Solution:

We need integers n with 1 < n < 100 such that:
5|n®+3n+2
Check the expression modulo 5:
n*+3n+2=0 (mod5)

Check for n = r (mod 5), where r =0, 1, 2, 3, 4:

- Forr = 0:

0243%x04+2=2%#0 (mod 5)
-Forr=1:

1+3+2=6=1 (mod5)#0
- For r = 2:

4464+2=12=2 (mod5)#0
- For r = 3:

9+9+2=20=0 (mod 5)

- Forr = 4:

16+124+2=30=0 (mod 5)

So, values of n congruent to 3 or 4 modulo 5 satisfy the condition.

Now count numbers between 1 and 100 congruent to 3 mod 5:

3,8,13,...,98
Number of terms:
{?J 1= {%J +1=19+1=20

For divisibility of polynomial expressions modulo m, factorize if possible and check

residues satisfying divisibility conditions.




6. If 2 = 2(cos 60° + isin 60°), find the value of z5.

Solution:
Given:

z = 2(cos 60° + isin 60°) = 1+ iv/3

Using binomial expansion:

2= (1+iVv3)?

First,
2= (14+iV3)2=14+2iV3+ (iV3)* =1+ 2iV3 -3=-2+2iV3
Then,
B =22 x 2= (-2+42iV3)(1 +iV3)
= —2-2V3+2V3+2(iV3)2=-2+0+2(-3)=-2—-6=-8
Hence,

23 =8

Quick Tip

To compute powers of complex numbers in trigonometric form, use De Moivre’s theo-

rem. Verify carefully by converting to rectangular form if the result seems inconsistent

with options.

7. Find the coordinates of the point which divides the line segment joining (2, —3) and

(7,9) in the ratio 3 : 2.

Solution:
Given two points A(2, —3) and B(7,9), and ratio 3 : 2, the coordinates of point P dividing AB

internally are given by:

P<m$2+m€1 my2+ny1)
m+n = m+n



where m =3, n=2,21 =2,y1 = -3, 20 =7,and y» = 9.
Calculate the z-coordinate of P:
_3><7—|—2><2_21+4_25

i
3+ 2 5 5

Calculate the y-coordinate of P:

C3x94+2x(-3) 21-6 21
N 342 5 5

Y

To find the point dividing a segment in ratio m : n, always clarify the order of division

and use the formula accordingly.

8. How many 4-digit numbers can be formed using the digits 1, 2, 3, 4, 5 without
repetition such that the number is divisible by 5?

(A) 24

(B) 48

(C) 60

(D) 120

Correct Answer: (A) 24

Solution:

Digits available are {1, 2, 3,4, 5}. The 4-digit number must be divisible by 5. A number is
divisible by 5 if its last digit is O or 5. Since 0 is not available, the last digit must be 5.
Step 1: Fix the last digit as 5.

Step 2: The first three digits are to be chosen from {1, 2, 3,4} without repetition.

Step 3: Number of ways to arrange the first three digits =
P(4,3) =4x3x2=24

Step 4: Total number of such 4-digit numbers = 24 x 1 = 24.



For divisibility by 5, the last digit must be 0 or 5. When digits don’t include 0, last digit

must be 5. Arrange remaining digits without repetition.

9. For the reaction N, + 3H, = 2NHj3, the equilibrium constant K. is 0.5 at a certain
temperature. If initially, 1 mole of N5 and 3 moles of H; are placed in a 1 L container,

what is the equilibrium concentration of NH3?

Solution:

Let the concentration of NH3 formed at equilibrium be 2z M (since 2 moles of NHj are
formed for every = moles reacted).

Initial concentrations:

[No]=1M, [H]=3M, [NH;3]=0
Change in concentrations at equilibrium:
No:1—2z, Hg:3—3z, NH3:042z
Equilibrium concentrations:
[No] =1—2, [Ha]=3-3z, [NH3]=2x

The expression for equilibrium constant K is:

[NH3)?
K.=——F7-—-=0.5
© INgJ[HJ3
Substitute concentrations:
0.5 = (22)°

(1—2)(3—3z)3
Simplify denominator:

3—3z=3(1—-1x)

So:
42 42 42
00 = B =P~ (=) 211 —2)p _ 27(1— )}

Multiply both sides by denominator:

0.5 x 27(1 — z)* = 422

9



13.5(1 — ) = 422

Take square root of both sides:

V13.5(1 — z)? = 2z

Calculate v/13.5 ~ 3.674, so:
3.674(1 — x)? = 2z

Rearranged:

3.674(1 — ) =22 =0

Solve this equation approximately: Try = = 0.3:
LHS =3.674(1—0.3)2—2x0.3 = 3.674 % (0.7)2—0.6 = 3.674x 0.49—0.6 = 1.8—0.6 = 1.2 # 0
Try x = 0.2:

LHS =3.674 x (0.8)2 —04=3674%x064—-04=2351—-04=1.951+#0
Try x = 0.4:

LHS = 3.674 x (0.6)2 —0.8=3.674%x036—-0.8=1.322—-0.8=0.522+#0
Try x = 0.5:

LHS = 3.674 x (0.5)2 —1.0=3674x025-1.0=0.918—-1.0=—-0.082~0

Between = = 0.4 and 0.5, zero crossing, so approximately x ~ 0.46.
So approximate = ~ 0.3 to 0.5 range, more precise calculation gives x ~ 0.3.

Thus, concentration of NHs at equilibrium is:

20~ 2x03=06M

For equilibrium problems, write initial, change, and equilibrium concentrations, then

apply the equilibrium constant expression carefully.

10



10. The standard reduction potentials are:
Cu?t +2~ = Cu E°=+034V
Zn*t + 2~ —7Zn E°=-0.76V
Calculate the standard cell potential for the reaction:
Zn + Cu*t — Zn?** 4+ Cu

(A)1.10V
(B)0.42 V
(C)-1.10 V
(D) -0.42 V

Correct Answer: (A) 1.10V

Solution:

The given half reactions and their reduction potentials are:
Cu?t +2~ = Cu Eo;=+034V

Zn*t + 2" —»7Zn Ey=—0.76V

In the cell reaction:

Zn — Zn®T +2¢~  (oxidation)
Cu?t +2¢~ — Cu (reduction)

Oxidation potential of Zn is the negative of its reduction potential:
E2 (Zn) = —(—0.76) = +0.76 V

Standard cell potential is:

o __ o o __ 170 o
cell — ~cathode anode — “red (Cu) red (Zn)

ESy = 0.34 — (=0.76) = 0.34 4+ 0.76 = 1.10V

Hence, the standard cell potential is 1.10 V.

11



— F°

anode’

remembering to reverse the sign

Cell potential is calculated as £, = E2 i i

for the oxidation half-reaction.

11. Which of the following reagents can convert an aldehyde to a primary alcohol?
(A) PCC (Pyridinium chlorochromate)

(B) NaBH,4 (Sodium borohydride)

(C) KMnOy (Potassium permanganate)

(D) HNO; (Nitric acid)

Correct Answer: (B) NaBH,

Solution:

Aldehydes are reduced to primary alcohols using mild reducing agents. Among the given
options:

- PCC is a mild oxidizing agent and oxidizes primary alcohols to aldehydes, not the reverse.
- NaBHy, is a selective reducing agent that reduces aldehydes to primary alcohols without
affecting other groups. - KMnOQy is a strong oxidizer and would oxidize aldehydes further to
carboxylic acids. - HNOj; is also an oxidizing agent.

So, the correct reagent for converting an aldehyde to a primary alcohol is NaBHy.

Use NaBH, for selective reduction of aldehydes and ketones to alcohols; it does not

reduce carboxylic acids or esters.

12. An ideal gas expands from 2 L to 6 L at a constant temperature of 300 K. Calculate

the work done by the gas if pressure remains constant at 2 atm. (1 atm = 1.013 x 10° Pa)

Solution:
Given:

P =2atm =2 x 1.013 x 10° Pa = 2.026 x 10° Pa

12



AV=V;-V;=6L-2L=4L=4x10""m?’

Work done by the gas at constant pressure is:
W = PAV =2.026 x 10° x 4 x 1073 = 810.4]J

But this doesn’t match any options — let’s recheck:
Actually,
W =2atm x (6 —2)L=2x4=8L atm

1L atm = 101.3J = W =8 x 101.3 = 810.4J

For constant pressure expansion, use W = PAV; always convert atm to Pa and L to m?

before calculation.

13. A light wave of wavelength 600 nm passes from air into a medium with refractive
index 1.5. What is the wavelength of light in the medium?

(A) 400 nm

(B) 450 nm

(C) 500 nm

(D) 600 nm

Correct Answer: (A) 400 nm

Solution:
When light enters a medium with refractive index n, its speed and wavelength decrease, but

frequency remains constant. The wavelength in the medium is given by:

v=2
n

Given:
A=600nm, n =15

600
)\/ = 1—5 = 400 nm

13



Wavelength of light in a medium = A\/n, where \ is original wavelength and n is the

refractive index.

14. A wire of length 0.5 m carrying a current of 3 A is placed in a magnetic field of 2 T
perpendicular to the wire. What is the force on the wire?

(A)IN

(B)3N

(C)0.75N

(D)6 N

Correct Answer: (B) 3 N

Solution:

The magnetic force on a current-carrying conductor is given by:
F = BILsinf
Where: B=2T, I =3A, L =0.5m, and 6 = 90° (perpendicular)

F=2x3x%x0.5xsn90°=3N

Use F' = BILsin6 to find magnetic force. For perpendicular orientation, sin§ = 1.

15. A solid sphere of mass 2 kg and radius 0.5 m rolls without slipping down an inclined

plane of height 3 m. What is its speed at the bottom? (Take g = 9.8 m/s%)

Solution:

For a solid sphere rolling without slipping, total mechanical energy is conserved:

Potential Energy = Translational KE + Rotational KE

14



Total energy at top:

E =mgh
At the bottom:
1 1
E = §mv2 + 5[ w?
For a solid sphere:
2
I=-mr? w=-
5)

Substitute values:

1 1 2 2 1 1 7
mgh = —mv? + = - “mr? . (E> = —mv? + —mw? = —mo?

2 25 2 50 10
10gh
mghzmmv2 = UzzTg

Substitute g = 9.8 m/s h = 3:

, 10-98-3 294
N 7 7

10gh 10-98-3
! \/ 7 \/ 7

=42 = v=+v42~6.48m/s

(%

For rolling without slipping, total KE is %va. Use v =

16. The wavelength of a photon is 500 nm. Calculate its energy. (Planck’s constant
h = 6.63 x 10734 J-s, speed of light c = 3 x 10% m/s)

(A)3.98 x 10719]

(B)4.14 x 1071]

(C)5.24x10719]

(D) 2.48 x 107197

Correct Answer: (A) 3.98 x 1071]

Solution:

15



Photon energy is given by:

Given:

h=6.63%x10"%* ¢=3x10% A\=500nm=>500x10""m

Substitute:

©6.63x 107 x 3 x10°  1.989 x 1072

- = 3. 10719
500 x 109 5x 107 3.978 x 107

E~398x10 197

Use E = % to calculate photon energy. Convert wavelength to meters before substitu-

tion.

17. Water flows through a horizontal pipe with a velocity of 2 m/s. The cross-sectional
area of the pipe reduces to half. What is the velocity of water in the narrower section?
(A) 1 m/s
(B) 2 m/s
(C) 4 m/s
(D) 8 m/s

Correct Answer: (C) 4 m/s

Solution:
According to the principle of conservation of mass (continuity equation) for an
incompressible fluid:

Arvy = Agvg

Given:

1
V1 = 2m/s, AQ = 5141

16



Substitute into the equation:

1 1
A1-2:§A1~Uz = 2251)2 = v2:4m/s

Use the continuity equation A;v; = Ajvs to relate flow speeds in pipes of varying cross-

section. If area halves, velocity doubles.

18. Rearrange the following parts to form a coherent sentence:

(A) Despite the challenges faced by scientists,

(B) they continue to make remarkable progress in understanding the universe,
(C) new discoveries in astrophysics and quantum mechanics,

(D) with many groundbreaking theories being developed every year.
(A)A-B-D-C

B)A-C-B-D

(©)A-B-C-D

OD)B-A-C-D

Correct Answer: (C) A-B-C-D

Solution:

Let’s test the sequence in option (C):
(A) = (B) = (C) = (D)

Full sentence: “Despite the challenges faced by scientists, they continue to make remarkable
progress in understanding the universe, new discoveries in astrophysics and quantum
mechanics, with many groundbreaking theories being developed every year.”

This is grammatically and logically coherent. It introduces the challenge, then the
achievement, then specifies the domains, and ends with ongoing development. The other

options break this logical flow.

17



Start sentence rearrangements with introductory phrases or conjunctions (e.g., "De-

spite...”), and ensure logical continuity throughout.

19. Rearrange the parts to make a meaningful sentence:

(A) In recent years,

(B) governments around the world have implemented stricter environmental regulations,
(C) to combat the effects of pollution and climate change,

(D) leading to increased awareness and efforts towards sustainability.
(AJUA-B-C-D

B)B-A-C-D

(CO)A-C-B-D

(D)C-A-B-D

Correct Answer: (A)A-B-C-D

Solution:

Let’s try option (A): ”’In recent years, governments around the world have implemented
stricter environmental regulations, to combat the effects of pollution and climate change,
leading to increased awareness and efforts towards sustainability.”

This is a grammatically sound and logically structured sentence. It sets the time frame,
mentions the action taken, its purpose, and the resulting effect. The other options disrupt this

logical sequence.

Use temporal cues like ’In recent years” to begin sentences, followed by action, pur-

pose, and outcome to maintain logical structure.

20. Choose the word which best expresses the meaning of the underlined word.

The manager showed great pragmatism while resolving the conflict at work.

18



(A) Idealism
(B) Practicality
(C) Emotion

(D) Ignorance
Correct Answer: (B) Practicality

Solution:

The word pragmatism refers to dealing with things sensibly and realistically based on
practical rather than theoretical considerations.

Let’s evaluate the options: - Idealism refers to believing in or pursuing ideals, often
unrealistically. - Practicality means focusing on practical approaches and realistic
outcomes. - Emotion refers to feelings rather than logical reasoning. - Ignorance means
lack of knowledge or awareness.

The sentence implies the manager acted with sense and realism. Hence, practicality” is the

best synonym.

When asked for synonyms, replace the word in context and see which option best pre-

serves the original meaning.

21. Find out which part of the sentence has an error. If there is no error, mark part (d)
as your answer.

The team a. / are planning to launch b. / the project next month. c. / No error d.

(A) a

(B)b

©c

(D)d

Correct Answer: (B) b
Solution:

19



”The team” is a collective noun and is treated as singular in standard usage. So the verb
should be singular to maintain subject-verb agreement.
Incorrect: ”The team are planning...” Correct: "The team is planning...”

Hence, the error lies in part (b).

Collective nouns like ’team’, ’jury’, and ’committee’ take singular verbs unless referring

to individuals.
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