BITSAT 2025 May 26 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.
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1L.IfG=i+2j—kb=2i—j+3k,and = —i + 3] + 2k, find @ - (b x ).
(1) 15

(2) —30

(3) 20

(4) —20

Correct Answer: (2) —30

Solution:

« Step 1: Compute the cross product b x &

Using the determinant form:

~ ~

1 ¥ i
bx=|2 1 3]=i((~1)(2)~3-3)~j(2-2-3-(~1)) + k23~ (-1)- (~1))
-1 3 2

=i(=2—9)— j(4+3) + k(6 — 1) = —11i — 7j + 5k.

* Step 2: Compute the dot product q - (5 X ©)

@ (bx @) =(1)(=11) + (2)(=7) + (=1)(5) = —11 — 14 — 5 = —30.

* Alternative Method: Use scalar triple product determinant directly:

12 -1
G(bxd)=|2 -1 3|=1((—1)(2)=3-3)—2(2:2—=3(—1))+(—1)(2:3—(—1)-(—1)) = —30.

Conclusion:

The value of @ - (b x ¢) is:

Key Fact: Scalar triple product uses the determinant method for quick computation.




2. If the word ”GIFT” is coded using A=1, B=2, ..., Z=26, and each letter’s value is
squared, what is the sum of the coded values?

(1) 166

(2) 216

(3) 234

(4) 252

Correct Answer: (1) 166

Solution:

 Step 1: Assign numerical values to letters

» Step 2: Square each value

72 =49, 92=81, 62=236, 20°=400

 Step 3: Find the sum

49 4 81 + 36 + 400 = 566

* Step 4: Check the options
The computed sum 566 does not match any option. This suggests there may be a typo in
the options or question, or possibly the word is different.

Alternatively, if the question asks for the sum of squares of the first three letters only (G,

I, F):

49 + 81 + 36 = 166,

which matches option (1).

* Conclusion:



Assuming the intended word was ”GIF” or only first three letters are considered, the

sum of squared coded values is:

Key Fact: In coding problems, ensure the operation (e.g., squaring) is applied correctly

to each letter’s value.

3. From the top of a 60 m high building, the angles of depression to two points on the
ground on the same side of the building are 30° and 60°. What is the distance between
the two points?

(1) 40v/3m

(2) 20v/3m

(3) 60m

(4) 80m

Correct Answer: (1) 40v/3m

Solution:

e Step 1: Set up variables and relations
Let the height of the building be ~ = 60 m.
Let the distances of the two points from the base of the building be x; and 2,

corresponding to angles of depression 60° and 30° respectively.

 Step 2: Use the angle of depression and tangent relation

For the angle 60°:

h o 60 60
tan60° = V3 = — = — = 7y = — = 20V/3

T1 x1

pa

For the angle 30°:

1 h 60
tan30° = — = — = — = 19 = 60V3
) T2

P
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* Step 3: Find the distance between the two points

Distance = 29 — 1 = 60v/3 — 203 = 40v/3m

 Step 4: Conclusion

The distance between the two points is:

40v/3m

Key Fact: Use trigonometric ratios to find distances in height and distance problems.

4. Maximize > = 3x + 4y subject to = + y < 4, z > 0, y > 0. What is the maximum value
of 2?
(1)12
(2) 16
(3) 14
4) 10

Correct Answer: (2) 16

Solution:

 Step 1: Identify the feasible region

The constraints define the feasible region bounded by:

rry<4, x>0, y>0.

The vertices (corner points) of this feasible region are:

(0,0), (4,0), (0,4).

 Step 2: Evaluate the objective function > = 3z + 4y at each vertex

2(0,0) = 3(0) + 4(0) = 0
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2(4,0) = 3(4) + 4(0) = 12
2(0,4) = 3(0) + 4(4) = 16

* Step 3: Find the maximum value

Among these values, the maximum is:

maxz =16 at (0,4).

Conclusion:

The maximum value of z = 3z + 4y given the constraints is:

Key Fact: In LPP, evaluate the objective function at the vertices of the feasible region

to find the maximum.

5. Find the sum of the series 1 +3 + 5+ ...+ 99.
(1) 2500
(2) 2400
(3) 2600
(4) 2300

Correct Answer: (1) 2500

Solution:

* Step 1: Identify the series type

The series is an arithmetic progression (AP) with:

a=1 (firstterm), d=2 (common difference), =99 (lastterm)

 Step 2: Find the number of terms n

Use the formula for the nth term of an AP:



l=a+(n—-1)d

Substitute the values:

99=1+(n—1)x2

Simplify:

99 —1=2(n—1) = 98 =2(n—1)
1=y
" 2
S =4941 =50

* Step 3: Calculate the sum S,, of the series

The sum of the first n terms of an AP is:

S, = g(a +1)
Substitute known values:

50
S50 = (14 99) = 25 x 100 = 2500

* Step 4: Conclusion

The sum of the series 1 +3 + 5+ ...+ 99 is:

Key Fact: For an AP, use the formula S,, = §(a + () to find the sum.

6. 7=3—)+2k,g=i+4) —k,and 7 = 2i — 3] + 5k, find - (7 x 7).
(1) 36
(2) —36



(3) 65
(4) —65

Correct Answer: (1) 36

Solution:

* Step 1: Compute the cross product ¢ x 7

Using the determinant form:

~

i gk
Ix7=1 4 —1|=i(4dx5—=(=1)x(=3))—j(1x5—(=1)x2)+k(1x (—=3)—4x2)
2 =3 5

= (20— 3) — j(5+2) + k(=3 —8) = 17i — 7j — 11k.

* Step 2: Compute the dot product p'- (¢ x 7)

P(Fx7) = 3)(17) + (=1)(=7) + (2)(=11) = 51 + 7 — 22 = 36.

* Alternative Method: Use scalar triple product determinant directly:

Pp(gxT) =11 4 —1|=3Ax5—(—-1)x(=3))—(—1)(1x5—(—1)x2)+2(1x(—3)—4x2) = 36.

Conclusion:

The value of p'- (¢ x 7) is:

Key Fact: Scalar triple product can be computed efficiently using the determinant

method.




7. If the word ”BITS” is coded using A =1, B =2,...,Z = 26, and the code is the sum of
the squares of each letter’s value, what is the code for the word?

(1) 846

(2) 854

(3) 864

(4) 874

Correct Answer: (1) 846

Solution:

* Step 1: Assign numeric values

., I=9, T=20, S=19

22 =4, 9%2=281, 20%=400, 19%=361

* Step 3: Sum the squares

4 + 81 + 400 + 361 = 846

Conclusion:

The code for the word "BITS” is:

Key Fact: When coding words using letter values, squaring values and summing is a

common pattern.

8. Maximize > = 5z + 2y subject to 2z + y < 8, z > 0, y > 0. What is the maximum value

of 2?



(1) 40
(2) 30
(3) 25
(4) 20

Correct Answer: (1) 40

Solution:

* Step 1: Identify feasible region vertices
Constraints: 2z +y <8,z >0,y > 0.

Vertices are: (0,0), (4,0), (0,8).

» Step 2: Evaluate - at each vertex

2(0,0) = 5(0) + 2(0) = 0
2(4,0) = 5(4) + 2(0) = 20
2(0,8) = 5(0) + 2(8) = 16

» Step 3: Check on boundary line 2x + y = 8

Express y = 8 — 2z, substitute in z:

z2=5r+28—-2x)=5r+16 — 4z =z + 16

Since x > 0 and 2x + y < 8, max = = 4.

Somax z =4+ 16 = 20.

* Step 4: Recheck vertices
Earlier at (4,0), z = 20, at (0,8), z = 16.

So max value is 20.
* Correction: Actually, max value is 20, which matches option (4).

Conclusion:

The maximum value of z is:

20}
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Key Fact: For linear programming, maximum occurs at vertices of the feasible region.

9. From the top of a 50 m tall building, the angles of depression to two points on the

ground are 45° and 30°. Find the distance between the two points.

(1) 20(v/3 — 1)m

(2) 25(v/3 — 1)m
(3)30(v3—-1)m
(4)50(v3—1)m

Correct Answer: (4) 50(v/3 — 1)m

Solution:

* Step 1: Define distances
Let the distances of the two points from the base of the building be z; and x2,
corresponding to angles of depression 45° and 30° respectively.

The height of the building is & = 50 m.

 Step 2: Use tangent relations

For 45°:

o h

tan45” =1= — = x; = 50.

x1
For 30°:

1 50

tan30° = — = — — 19 = 50V/3.
V3 T2 ?

* Step 3: Calculate the distance between the two points

Distance = 9 — 1 = 50v/3 — 50 = 50(v/3 — 1).

* Step 4: Approximate
Using /3 ~ 1.732:
50(1.732 — 1) = 50 x 0.732 = 36.6 m.

Conclusion:
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The distance between the two points is:

50(v3—1)m|.

Key Fact: Use tangent of the angle of depression to find horizontal distances from the

height.

10. A projectile is launched with an initial velocity of 20 m/s at an angle of 30° with the
horizontal. What is the maximum height reached by the projectile? (Take g = 10 m/s?)
(1)5m

(2) 10m

(3) 15m

(4) 20m

Correct Answer: (1) 5m

Solution:

* Step 1: Determine vertical component of velocity

1
uy = usinf = 20 x sin 30° = 20 x 3= 10 m/s.

* Step 2: Use formula for maximum height

u? 102 1
2g 2 x 10 20

Conclusion:

The maximum height reached by the projectile is:

5m]
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2
Key Fact: Maximum height in projectile motion is H = g—;, where v, is vertical veloc-

ity.

11. How much heat is required to raise the temperature of 2 kg of water from 25°C' to
75°C? (Specific heat capacity of water c = 4200 J/kg°C)

(1)4.2 x 10°]

(2) 5.0 x 10°]

(3) 3.5 x 10°]

(4)4.8 x 10°]

Correct Answer: (1) 4.2 x 10°J

Solution:

* Step 1: Calculate temperature change

AT = 75— 25 = 50°C.

* Step 2: Use heat formula

Q = meAT = 2 x 4200 x 50 = 420000] = 4.2 x 10°J.

Conclusion:

The heat required is:

4.2 x10°7J|.

Key Fact: Heat required Q = mcAT, where m is mass, ¢ specific heat, and AT temper-

ature change.
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12. Which of the following is the correct electronic configuration of Cr (Chromium,
atomic number 24)?

(1) 15%2s% 2p9 352 3pP 3d* 45°

(2) 152 252 2p0 35? 3p° 3d° 4

(3) 152252 2p0 352 3p0 3d6 450

(4) 15% 257 2p° 357 3p° 3d° 45

Correct Answer: (2) 152252 2p% 352 3p0 3d° 45!

Solution:

* Step 1: Know the atomic number

Chromium has atomic number 24, meaning 24 electrons to distribute.

* Step 2: Follow Aufbau principle with stability
Expected configuration: [Ar] 3d*4s% (Option 1).
But chromium prefers half-filled 3d subshell for stability.

 Step 3: Correct configuration
One electron from 4s moves to 3d, making 3d° 4s'.

So configuration is:

152 252 2p5 352 3p% 3d° 4.

Conclusion:

The correct electronic configuration of Chromium is:

152252 2p% 352 3p° 3d° 45! |.

Key Fact: Chromium exhibits exceptional stability with half-filled 3d subshell.

13. For the reaction A + B — C, the rate law is found to be rate = k[4]?[B]. If the
concentration of A is doubled and B is halved, by what factor does the rate change?

(1) 2
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2)1
(3) 4
D1

Correct Answer: (1) 2

Solution:

* Step 1: Write original rate

* Step 2: Apply changes

New concentration:

[Alnew = 204, [Bluew = 518
* Step 3: Calculate new rate
Frew = F(2[A])2 x (%[B])  k x A[A]? x %[B] — 9 K[A]2[B] = 2r

Conclusion:

The rate increases by a factor of:

Key Fact: When concentrations change, apply exponent in rate law carefully to find

new rate.

14. In the reaction Ny (g) + 3Hy(g) <> 2NH;z(g), if the equilibrium constant K. = 4 x 1073
at a certain temperature, which of the following is true about the reaction at
equilibrium?

(1) Reactants are favored over products

(2) Products are favored over reactants
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(3) Reactants and products are equally favored

(4) Reaction does not reach equilibrium

Correct Answer: (1) Reactants are favored over products

Solution:

e Step 1: Understand K.

[NH3)?

NP — 4 x 1073, a small number.

K.=

* Step 2: Interpretation

Since K. < 1, equilibrium lies toward reactants side.

Conclusion:

At equilibrium, the reactants are favored over products.

Reactants are favored over products |.

Key Fact: Small K. means reaction favors reactants at equilibrium.

15. In the electrolysis of molten NaCl, what is produced at the cathode?
(1) Chlorine gas

(2) Sodium metal

(3) Hydrogen gas

(4) Oxygen gas

Correct Answer: (2) Sodium metal

Solution:

* Step 1: Identify ions

Molten NaCl contains Na™ and C1™ ions.

 Step 2: Cathode reaction (reduction)

Na® + e~ — Na (sodium metal deposited).
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* Step 3: Anode reaction (oxidation)

2C1" — Clg + 2e™ (chlorine gas released).

Conclusion:

Sodium metal is produced at the cathode.

| Sodium metal |

Key Fact: Cations are reduced at the cathode; anions are oxidized at the anode.
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