[bookmark: _jilvv8yz6rfg]IIITH UGEE Questions for SUPR (Subject Proficiency Test)
[bookmark: _swyrqu7ajeiy]Electrostatics
Two point charges +q and −q are placed at a distance of 2d apart. Find the electric field at a point on the perpendicular bisector of the line joining the charges at a distance xxx from the centre.
· Hint - Use the superposition principle to calculate the resultant electric field due to the two charges at the point.
[bookmark: _mr1sv68qavgu]Optics:
A convex lens of focal length 20 cm is placed 30 cm from an object. Find the position and nature of the image formed.
· Hint - Use the lens formula [image: ] to find the image distance and determine whether the image is real or virtual.
[bookmark: _l527jd7ugt8v]Kinematics:
A particle moves along a straight line with an acceleration a=−kv2, where k is a constant and vvv is the velocity of the particle. If the initial velocity is v0​, find the velocity as a function of time.
· Hint - Use the concept of differential equations and the relationship between acceleration and velocity.

[bookmark: _3az2k99o8vs3]Calculus

Evaluate - [image: ]

[bookmark: _vdxnwi5gmljj]Complex Numbers

If [image: ]is a complex number, find the values of [image: ]such that ∣z−1+i∣=2.

· Hint -  Use the modulus of a complex number to set up the equation - and solve for x and y.
[image: ]

[bookmark: _p9zlz1iqniw7]Probability
A die is rolled twice. What is the probability that the sum of the numbers rolled is greater than or equal to 8?
· Hint - List all possible outcomes for two dice rolls and count the favourable outcomes. 

[bookmark: _p481obluptkt]IIITH UGEE Questions for REAP (Research Aptitude Test)
Logical Puzzle
Three friends, A, B, and C, went to a park and decided to sit on a circular bench. In how many different ways can they sit such that B is always next to A?
Hints - Use the concept of circular permutations, but restrict the arrangement by fixing A and B together as a single unit, then calculate the remaining arrangements.
Pattern Recognition
Consider the following sequence of numbers: 2, 3, 5, 8, 12, 17, __. Find the next number in the sequence.
Hints - Analyze the differences between consecutive numbers in the sequence and identify the pattern of increasing differences.
Data Sufficiency
Determine whether the given statements are sufficient to answer the question:
Question: What is the value of x?

Statement 1: x+y=10x + y = 10x+y=10
Statement 2: y=6y = 6y=6
Hints - Evaluate whether each statement alone or together can determine the value of xxx.

River Crossing Puzzle
You have a boat that can carry two people at a time, and you need to get a wolf, a goat, and a cabbage across a river. The challenge is that you can't leave the wolf and goat, or the goat and cabbage, together unsupervised. How can you get all three across the river without any of them being eaten?
Hints - Plan the trips carefully, ensuring that the goat is never left with the wolf or the cabbage unless you're there to supervise.
Riddle-based Question
A doctor gives you 4 pills and tells you to take one every half hour. How long will it take to finish all the pills?
Hints - Carefully analyze the timing of taking the pills, considering that you start taking the first one immediately.

Mathematical Logic
A 6-digit number is formed by repeating a 3-digit number (e.g., 123123). Prove that this number is always divisible by 7, 11, and 13.
Hints - Express the 6-digit number algebraically as 1001×(3-digit number)1001 \times \text{(3-digit number)}1001×(3-digit number) and use divisibility rules to show that it is divisible by 7, 11, and 13.
Creative Geometry
You are given a square of side 10 units. You need to cut the square into 4 identical pieces such that they can be rearranged to form a rectangle. How would you do it, and what will be the dimensions of 
Hints - Visualize how to cut the square into pieces and rearrange them to form a rectangle, while ensuring the pieces are identical.

Decision-Making:
You are the manager of a factory, and the production line has stopped because one of the machines is malfunctioning. You have two options: repair the machine, which will take 3 days, or replace it, which will take 5 days but guarantee no future malfunctions. The cost of repair is lower, but if the machine breaks again, it will cause a significant delay. What factors should you consider in making your decision?
Hints - Evaluate the trade-offs between time, cost, and risk of future malfunctions. Consider both short-term and long-term impacts.
Complex Problem-Solving
A company has to transport a large shipment using two types of vehicles: trucks and vans. Trucks can carry 100 units of goods, and vans can carry 30 units. The total number of vehicles used is 20, and together they can carry 1200 units of goods. How many trucks and how many vans are there?
Hints - Set up a system of linear equations based on the information given and solve for the number of trucks and vans.
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