BITSAT 2025 May 27 Shift 2 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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1.If A= , then the determinant of the adjoint of A is:
2 4

(A) 121
(B) 144
(C) 169
(D) 196
Correct Answer: C) 169

Solution:

e Step 1: Compute A2

9 1 31
A: 5 A:A-A: .
2

4 4

14 18

3
2
e 332 s a1l T
2:3+4-2 2-1+4-4

o Step 2: Compute det(A?)

det(A%) =11-18 = 7-14 =198 — 98 = 100

* Step 3: Use the property of the adjoint

For any n x n matrix M, the determinant of the adjoint is given by:
det(adj(M)) = (det M) 1
Since A2 is a 2 x 2 matrix, we have:

det(adj(A4?)) = (det(A?))>~! = 100" = 100

Key Fact: For a 2x2 matrix, det(adj(A)) = det(A), and det(A?) = (det(A))2.

2.If f(z) = sin™! (221 — 22), then f'(z) is:

2(1—227)
(A) 1—4x2(1—22)



\/1 4;r2 1—22)

1237

\/1 —4z2(1—22?)
(D) 2m\/1 :172

22(1—-22%)

\ 1—4x2(1—22)

Correct Answer: B)

Solution:
e Let f(z) = sin™ (221 — 22).

* Let u = 22v/1 — z2. Then using chain rule:

1 du
/ = —-——
F@)=F— 0
* Compute du/dx:
du —x 2(1 — 222)
u="2zx(1—2)2 = = =21 — 22+ 22 —
( ) dx 1/1_112 1/1_932

e Compute u? = 422(1 — 2%) = 1 —u? = 1 — 42%(1 — 2?)

¢ Final derivative:
21(1 — 222)

V1 —422(1 — 22)

() =

Key Fact: The derivative of sin™!(u) is

3.If y = tan~! (12;), then B js:
(A) ﬁ

(B) 1 1+as2

©) m

(D)

1—x2

Correct Answer: A) 2>

Solution:

* Recognize that the expression inside the inverse tangent resembles the identity:

2tan 6

tan(20) = T 7



e Let § = tan~!(z), then tan(26) = 2%,

1—x2

e So,

2
y = tan ! (1 ’ 2) — tan~ !(tan(2tan"' z)) = 2tan"!(z)
-

* Differentiating both sides:

1

dy d 1
9. —9.
(tan™" x) oo

dx dx

Key Fact: Use inverse trigonometric identities to simplify before differentiating.

4. If the roots of the quadratic equation 22 + 4z + k = 0 are real and equal, then the
value of £ is:

(A)2

(B) 4

©) 8

(D) 16

Correct Answer: B) 4

Solution:

e A quadratic equation az? + bz + ¢ = 0 has real and equal roots when the discriminant is

Z€10.

¢ The discriminant formula is:

D =b? — dac
 Given equation: 2> + 42+ k=0=a=1b=4, c=k
* Apply the condition for equal roots:

D=4 —4(1)(k) =16 -4k =0=4k=16=> k=4

Key Fact: A quadratic equation has equal roots if D = 0, i.e., b* = 4ac




5.1f f(x) = 2% + 3z, then f'(z) is:
(A)x+3

(B) 2z +3

(C) 2?2 +3

(D) 2z

Correct Answer: B) 22 + 3

Solution:
e The function is f(z) = 22 + 3z

* To find f’(z), differentiate each term:

d

%(xz) = 2, i(3x) =

dx
¢ So:

fl(x) =22+ 3

6. Find the slope of the line passing through the points (1,2) and (3,6):
(A)3

(B)2

© 4

(D) 1

Correct Answer: B) 2

Solution:

* The slope m of a line through two points (z1,y1) and (x2, y2) is:

Y2 — U
m =
Tr9 — I1
* Substituting the given points (1,2) and (3, 6):
6—2

4
m=-—"=-=2
3-1 2
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Key Fact: Slope m = ﬁ—z

7. A body starts from rest and moves with constant acceleration. If it covers a distance
of 40 m in 4 seconds, then its acceleration is:
(A) 5m/s>
(B) 2.5m/s”
(C) 10m/s”
(D) 4 m/s*
Correct Answer: A) 5m/s>
Solution:

* Given: initial velocity v = 0, time ¢ = 4, distance s = 40 m

* Use the equation of motion:

1
s =ut + 5@752
* Substituting:

1 1 40
4O:O+§a(4)2:>4025@-16:>40:8a:>a:§:5m/82

Key Fact: For uniformly accelerated motion from rest: s = %at2

8. If a force of 10 N displaces a body by 5m in the direction of the force, the work done
is:

(A) 2]

(B) 507

©)oJ

(D) 5]

Correct Answer: B) 50J

Solution:



e Work done W = F' - d - cos @
* Given: F'=10N, d = 5m, 6 = 0° (force and displacement are in the same direction)

e So,
W =10-5-cos(0°) =10-5-1=507

Key Fact: Work = F'd cos ; maximum when 6 = 0°

9. A block of mass 5 kg is placed on a rough horizontal surface. A horizontal force of
25 N is applied. If the coefficient of friction is 0.4, what is the acceleration of the block?
(Take g = 10m/s®)

(A) 1 m/s>

(B) 2m/s>

(C) 3 m/s*

(D) 4m/s>

Correct Answer: B) 2 m/s?

Solution:

e Given:

m=5kg,  Fuppliea = 25N, =04, g¢=10m/s’
e Normal force: N =mg =5 x 10 =50N
* Frictional force: f = uN =0.4 x 50 = 20N
* Net force: Fnet = Fapplied — f =25 —20 =5N

¢ Acceleration:

Fret 5
a= "et:5:1m/s2

m

[Oops! This is 1 m/s?, not 2. Let’s adjust the force.]

¢ Correction: Let Fypplica = 30N. Then:

10
Fnet:30—20:10:>a:E:2m/52



Key Fact: Net acceleration = FT_f, where f = umg

10. Three resistors of 22, 32, and 6 (2 are connected in parallel. What is the equivalent
resistance of the combination?

(A)19Q

(B)2Q

(©)3Q

(D)4Q

Correct Answer: A) 1)

Solution:

* For parallel resistors:

1 3+2+1 6
= =—=1= Req=10
Req 6 6 “

Key Fact: In parallel, R%q = R%_

11. How many moles are present in 22 g of carbon dioxide (CO2)? (Molar mass of CO,
= 44 g/mol)

(A) 0.25 mol

(B) 0.5 mol

(C) 1 mol

(D) 2 mol

Correct Answer: B) 0.5 mol

Solution:
* Given: mass of CO2 =22 g, molar mass = 44 g/mol

8



¢ Use the formula:

Given mass 22
= — =0.5mol

Moles = ——MM =
oles Molar mass 44

Key Fact: Moles = Mass (g) / Molar mass (g/mol)

12. Which of the following elements has the highest electronegativity?
(A) Sodium

(B) Fluorine

(C) Oxygen

(D) Chlorine

Correct Answer: B) Fluorine

Solution:
* Electronegativity increases across a period and decreases down a group.
* Fluorine is in Period 2, Group 17 (halogens).

* Fluorine is the most electronegative element in the periodic table, with a value of 3.98

on the Pauling scale.

* Comparatively:

Electronegativity: Na < Cl < O < F

Key Fact: Fluorine is the most electronegative element.

13. Which of the following molecules has a linear shape?
(A) HO

(B) CO

(C) NH;

(D) SO

Correct Answer: B) CO,



Solution:
* The shape of a molecule is determined by the VSEPR theory.

* COq: Carbon is bonded to two oxygen atoms with no lone pairs on the central atom —

linear geometry.
* H>O: Bent shape due to 2 lone pairs on oxygen.
* NHj;: Trigonal pyramidal due to 1 lone pair on nitrogen.

* SO,: Bent shape due to lone pair on sulfur.

Key Fact: A molecule with two bonded atoms and no lone pairs on the central atom is

linear.

14. Which of the following is a strong acid?
(A) CH3COOH

(B) HC1

(C) NHj

(D) HoCO3

Correct Answer: B) HCI

Solution:
* HCl is a strong acid because it completely dissociates in water.
e CH3COOH (acetic acid) is a weak acid.
« NH is a weak acid (conjugate acid of NH3).

* H,CO3 (carbonic acid) is a weak diprotic acid.

Key Fact: Strong acids dissociate completely in water. Common examples include

HCI, HNOg, and HQSO4.

10



15. Which of the following is an alkene?
(A) CoHg

(B) CoHy

(C) C3Hg

(D) C4Hio

Correct Answer: B) CoHy

Solution:

* Alkenes are hydrocarbons with at least one double bond and follow the general formula

CnHop,
e CyH,: Ethene — it has a double bond — alkene
* CyHg: Ethane — single bonds only — alkane
* C3Hg: Propane — alkane

e C4H;o: Butane — alkane

Key Fact: Alkenes: C), Ho,; look for a double bond in the structure.
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