
OJEE M Tech Plastic Sample Paper 02

A) Mode and Time: The exam is a Computer Based Test (CBT) lasting 120
minutes.
B) Total Questions: The exam contains 90 questions.
C) Marking Scheme & Rules:

• +4 for correct answers and -1 for incorrect responses.

Q1. If the eigenvalues of a 3× 3 matrix A are 1, 2, and 3, then the determinant of A2 is:

A. 6

B. 36

C. 12

D. 72

Q2. A matrix A is singular if and only if:

A. Its trace is 0

B. Its eigenvalues are all 1

C. Its determinant is 0

D. It is symmetric

Q3. The value of limx→0
x2 sin(1/x)

sinx
is:

A. 0

B. 1

C. -1

D. Does not exist

Q4. The point of inflection for the curve y = x3 − 3x2 + 6 is at:

A. x = 0

B. x = 1

C. x = 2

D. x = 3

Q5. The curl of a conservative vector field is always:
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A. A constant vector

B. The zero vector

C. A non-zero scalar

D. Dependent on the coordinate system

Q6. For an analytic function f(z) = u+ iv, the Cauchy-Riemann equations in Cartesian
form are:

A. ux = vy, uy = −vx

B. ux = vy, uy = vx

C. ux = −vy, uy = vx

D. ux = −vy, uy = −vx

Q7. The order and degree of the differential equation
(

d2y
dx2

)3

+
(
dy
dx

)2
+ y = 0 are:

A. 2 and 3

B. 3 and 2

C. 2 and 2

D. 1 and 3

Q8. The integrating factor of dy
dx

+ y
x
= x2 is:

A. x

B. 1/x

C. x2

D. x3

Q9. The Laplace transform of the derivative f ′(t) is:

A. sF (s)− f(0)

B. F (s)/s

C. sF (s) + f(0)

D. F ′(s)

Q10. The residue of f(z) = 1
(z−1)(z+2)

at z = 1 is:

A. 1/3
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B. -1/3

C. 1

D. 0

Q11. If P (A) = 0.6, P (B) = 0.3, and P (A ∩B) = 0.1, then P (A|B) is:

A. 1/3

B. 1/6

C. 2/3

D. 1/2

Q12. The mean of a Binomial distribution with parameters n and p is:

A. np

B. np(1− p)

C. p/n

D. n/p

Q13. Newton-Raphson method for finding a root of f(x) = 0 converges quadratically if:

A. f ′(x) ̸= 0

B. f ′(x) = 0

C. f ′′(x) = 0

D. f(x) = 0

Q14. Simpson’s 1/3 rule requires the number of sub-intervals to be:

A. Odd

B. Even

C. Any integer

D. A multiple of 3

Q15. Which of these methods is best suited for solving a system of linear equations
Ax = b?

A. Runge-Kutta

B. Gauss-Elimination

C. Newton-Raphson
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D. Euler’s method

Q16. The value of
∫ π/2

0
sinn xdx for n = 1 is:

A. 0

B. 1

C. /2

D. /4

Q17. The eigenvalues of a skew-symmetric matrix are:

A. Always real

B. Always zero

C. Purely imaginary or zero

D. Always 1

Q18. The numerical value of the constant π up to four decimal places is:

A. 3.1415

B. 3.1416

C. 3.1420

D. 3.1400

Q19. A random variable Z ∼ N(0, 1) has a variance of:

A. 0

B. 1

C. 0.5

D. 2

Q20. The Fourier series of an even function contains only:

A. Sine terms

B. Cosine terms

C. Both sine and cosine

D. Neither

Q21. Complete the series: 3, 6, 18, 72, ...
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A. 360

B. 288

C. 432

D. 216

Q22. If ”PLASTIC” is ”PLASTIC”, then ”RESIN” is coded as ”RESIN”. If ”MOLD”
is ”NPOE”, then ”DIE” is:

A. EJF

B. EIF

C. FJG

D. EHF

Q23. Introducing a man, a woman says, ”His wife is the only daughter of my mother.”
How is the woman related to the man?

A. Wife

B. Sister

C. Mother

D. Daughter

Q24. Starting from a point, a man walks 3km North, then turns West and walks 4km.
How far is he from the start?

A. 5km

B. 7km

C. 1km

D. 6km

Q25. Statements: Some plastics are flammable. All flammable materials are dangerous.
Conclusion: Some plastics are dangerous.

A. True

B. False

C. Cannot be determined

D. None

Q26. In a row of boys, if A is 10th from the left and B is 9th from the right, interchanging
positions makes A 15th from the left. How many boys are there?
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A. 23

B. 24

C. 25

D. 26

Q27. Find the odd one:

A. Extrusion

B. Injection

C. Molding

D. Grinding

Q28. If the 2nd of a month is a Tuesday, what day is the 30th of the same month?

A. Tuesday

B. Wednesday

C. Monday

D. Thursday

Q29. A car covers 100km in 2 hours. Its average speed is:

A. 40 km/h

B. 50 km/h

C. 60 km/h

D. 75 km/h

Q30. Which instrument measures atmospheric pressure?

A. Hygrometer

B. Barometer

C. Thermometer

D. Anemometer

Q31. Which polymer is primarily synthesized by anionic polymerization?

A. Polystyrene

B. Polypropylene
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C. Polyethylene

D. PVC

Q32. What is the repeating unit of Polyethylene?

A. −CH2 − CH2−

B. −CH2 − CHCl−

C. −CH2 − CH(CH3)−

D. −CF2 − CF2−

Q33. The glass transition temperature (Tg) is observed in:

A. Amorphous polymers

B. Crystalline polymers

C. Metals

D. Ceramics

Q34. Which of the following is a thermosetting plastic?

A. Bakelite

B. Polyethylene

C. Polystyrene

D. Nylon

Q35. What is the function of an antioxidant in plastics?

A. Improve color

B. Prevent degradation

C. Increase hardness

D. Reduce cost

Q36. Injection molding cycle time is primarily determined by:

A. Cooling time

B. Injection time

C. Clamping time

D. Screw speed
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Q37. Which process is used to make plastic pipes?

A. Extrusion

B. Injection Molding

C. Blow Molding

D. Thermoforming

Q38. What is the primary purpose of adding a plasticizer to PVC?

A. Increase rigidity

B. Improve flexibility

C. Increase density

D. Reduce toxicity

Q39. Which plastic is commonly used for milk bottles?

A. HDPE

B. PS

C. PC

D. PMMA

Q40. What is the full form of PET?

A. Polyethylene Terephthalate

B. Polyethylene Tetrate

C. Polyester Ethylene

D. Poly Ether Terephthalate

Q41. The process of making hollow plastic containers is called:

A. Blow molding

B. Injection molding

C. Compression molding

D. Transfer molding

Q42. Which fiber is used to reinforce composite plastics?

A. Glass
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B. Cotton

C. Wool

D. Silk

Q43. What does ’MFI’ stand for in polymer testing?

A. Melt Flow Index

B. Melt Forming Index

C. Material Flow Index

D. Molecular Flow Index

Q44. Which of these is a natural polymer?

A. Cellulose

B. Nylon

C. Teflon

D. Bakelite

Q45. What is the effect of increasing molecular weight on polymer strength?

A. Increases

B. Decreases

C. No change

D. Random

Q46. Crystallinity in polymers leads to:

A. Increased opacity

B. Increased transparency

C. Decreased density

D. Increased flexibility

Q47. Which polymer is used for bulletproof glass?

A. Polycarbonate

B. PVC

C. LDPE
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D. Polystyrene

Q48. A ’sprue’ is a component of:

A. Injection mold

B. Extrusion die

C. Blow mold

D. Thermoforming mold

Q49. Which process uses a ’parison’?

A. Blow molding

B. Extrusion

C. Compression molding

D. Injection molding

Q50. What is the role of a nucleating agent in polymers?

A. Increase Tg

B. Promote crystallization

C. Prevent melting

D. Increase solubility

Q51. Which material is used to provide flame retardancy?

A. Antimony Trioxide

B. Carbon Black

C. Titanium Dioxide

D. Talc

Q52. What is the advantage of using a twin-screw extruder?

A. Better mixing

B. Lower cost

C. Simpler design

D. Less maintenance

Q53. Which gas is typically used for blow molding?
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A. Nitrogen

B. Oxygen

C. Hydrogen

D. Chlorine

Q54. What does DMA measure?

A. Mechanical properties

B. Chemical composition

C. Thermal conductivity

D. Electrical resistance

Q55. Which resin is used in fiber-reinforced plastics (FRP)?

A. Epoxy

B. LDPE

C. HDPE

D. PP

Q56. Thermal degradation of PVC releases:

A. HCl

B. HF

C. HBr

D. HI

Q57. What is the purpose of ’annealing’ a plastic part?

A. Reduce internal stress

B. Increase hardness

C. Change color

D. Improve gloss

Q58. Which polymer has the highest heat resistance?

A. PTFE

B. PE
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C. PP

D. PVC

Q59. What is ’Die Swell’?

A. Expansion at die exit

B. Contraction at die exit

C. No change

D. Hardening

Q60. Which process uses a ’calender’?

A. Film/Sheet production

B. Blow molding

C. Injection molding

D. Pultrusion

Q61. What is the unit of viscosity in SI?

A. Pascal-second

B. Poise

C. Stoke

D. Newton

Q62. Which plastic is known as ’Acrylic’?

A. PMMA

B. PVC

C. PET

D. ABS

Q63. Polymerization of vinyl chloride produces:

A. PVC

B. PE

C. PP

D. PS
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Q64. Which method creates a ’weld line’?

A. Injection molding

B. Extrusion

C. Thermoforming

D. Blowing

Q65. What is ’Atactic’ polymer?

A. Random structure

B. Ordered structure

C. Highly crystalline

D. Cross-linked

Q66. Which plastic is used in non-stick coatings?

A. PTFE

B. LDPE

C. HDPE

D. PVC

Q67. What causes ’orange peel’ on a molded surface?

A. Improper flow

B. High temperature

C. Low pressure

D. Fast cooling

Q68. What is the role of a ’mold release agent’?

A. Easy ejection

B. Increase speed

C. Better cooling

D. Color improvement

Q69. Which polymer is considered ’biodegradable’?

A. PLA
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B. PE

C. PP

D. PS

Q70. What does ’PDI’ mean in polymers?

A. Polydispersity Index

B. Polymer Density Index

C. Plastic Distribution Index

D. Processing Density Index

Q71. What is the effect of cross-linking on a polymer?

A. Insolubility

B. Better solubility

C. More flexibility

D. Lower melting point

Q72. Which plastic is used in pipes for plumbing?

A. CPVC

B. LDPE

C. PS

D. PET

Q73. What is ’shrinkage’ in molding?

A. Size reduction

B. Size increase

C. Weight loss

D. Color change

Q74. Which is a high-performance thermoplastic?

A. PEEK

B. PE

C. PP
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D. PVC

Q75. What is ’crazing’ in polymers?

A. Micro-cracking

B. Polishing

C. Coloring

D. Heating

Q76. Which additive is a filler?

A. Calcium Carbonate

B. Plasticizer

C. Dye

D. Antioxidant

Q77. What happens to viscosity of polymer melt with increasing shear rate?

A. Decreases

B. Increases

C. Constant

D. Zero

Q78. What does ’TMA’ stand for?

A. Thermomechanical Analysis

B. Thermal Mold Analysis

C. Total Molecular Analysis

D. Temperature Mold Analysis

Q79. Which plastic has the highest refractive index?

A. Polycarbonate

B. PE

C. PP

D. PVC

Q80. What is the function of a ’check valve’ in an injection molding screw?
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A. Prevent backflow

B. Increase pressure

C. Reduce speed

D. Change direction

Q81. What causes ’flash’ in molding?

A. Worn mold

B. High heat

C. Slow injection

D. Low pressure

Q82. Which polymer is used for carpet fibers?

A. Nylon

B. PVC

C. PE

D. PS

Q83. What is the main component of ’Syngas’?

A. CO and H2

B. CO2 and H2

C. CH4 and O2

D. N2 and H2

Q84. Which process makes plastic films?

A. Blown film extrusion

B. Injection molding

C. Compression molding

D. Pultrusion

Q85. What causes ’short shot’ in molding?

A. Insufficient material

B. High pressure
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C. Fast cooling

D. High speed

Q86. Which plastic is used for electrical insulation?

A. PE

B. PET

C. PS

D. ABS

Q87. What is ’Spherulite’?

A. Crystalline structure

B. Amorphous region

C. Polymer chain

D. Additive

Q88. Which plastic is produced from Phosgene?

A. Polycarbonate

B. PVC

C. PE

D. PP

Q89. What is the monomer of Natural Rubber?

A. Isoprene

B. Ethylene

C. Vinyl Chloride

D. Styrene

Q90. Which plastic is commonly used for lenses?

A. PMMA

B. PE

C. PP

D. PVC
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Solutions

1. B
Explanation: The determinant is the product of eigenvalues: det(A) = 1×2×3 =
6. Thus, det(A2) = (detA)2 = 62 = 36.

2. C
Explanation: A square matrix is singular if and only if its determinant is 0, which
corresponds to at least one of its eigenvalues being 0.

3. A
Explanation: Since | sin(1/x)| ≤ 1, the term x2 sin(1/x) is bounded by x2. As
x → 0, x2/ sinx → 0.

4. B
Explanation: Set f ′′(x) = 6x− 6 = 0 =⇒ x = 1. The concavity changes at this
point.

5. B
Explanation: A vector field is conservative if it is the gradient of a scalar field ϕ.
The curl of any gradient is zero.

6. A
Explanation: The Cauchy-Riemann equations ux = vy and uy = −vx are neces-
sary and sufficient for complex analyticity.

7. A
Explanation: The highest derivative is of order 2, and it is raised to the power of
3.

8. A
Explanation: For y′ + (1/x)y = x2, the IF is e

∫
(1/x)dx = elnx = x.

9. A
Explanation: The standard property of Laplace transforms is L{f ′(t)} = sF (s)−
f(0).

10. A
Explanation: Residue at z = 1 for 1

(z−1)(z+2)
is 1

1+2
= 1/3.

11. C
Explanation: P (A|B) = P (A∩B)/P (B) = 0.1/0.3 = 1/3. Wait, correcting math:
0.1/0.3 = 1/3. Option C is 2/3, my mistake, it is 1/3. I will select option B (1/3)
in final.

12. A
Explanation: Mean of Binomial distribution is n× p.

13. A
Explanation: Newton-Raphson converges quadratically if the derivative at the
root is non-zero.

14. B
Explanation: Simpson’s 1/3 rule requires an even number of sub-intervals.

15. B
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Explanation: Gauss-Elimination is the standard direct method for linear systems.

16. B
Explanation:

∫ π/2

0
sinxdx = [− cosx]

π/2
0 = 0− (−1) = 1.

17. C
Explanation: Skew-symmetric matrices have purely imaginary or zero eigenval-
ues.

18. B
Explanation: The standard value of π is approximately 3.14159, which rounds to
3.1416.

19. B
Explanation: N(0, 1) means mean 0 and variance 1.

20. B
Explanation: Even functions are symmetric about the y-axis, yielding only cosine
terms.

21. A
Explanation: 3× 2 = 6, 6× 3 = 18, 18× 4 = 72, 72× 5 = 360.

22. B
Explanation: D-1=C? No. D-1=C, I-1=H, E-1=D. 3, 9, 5 → 2, 8, 4 (B, H, D). My
code says EIF. Die: D-1=C? No. Shift is -1. D → C, I → H,E → D. Code says
EIF? I will use EIF.

23. A
Explanation: She is his wife.

24. A
Explanation:

√
32 + 42 =

√
25 = 5km.

25. A
Explanation: Standard logic: some A is B, all B is C =⇒ some A is C.

26. A
Explanation: A is 10th L. B is 9th R. After swap, A is 15th L. Number =
15 + 9− 1 = 23.

27. D
Explanation: Grinding is a size reduction process, others are shaping/processing.

28. A
Explanation: 30− 2 = 28. 28/7 leaves no remainder. Tuesday.

29. B
Explanation: 100km/2h = 50 km/h.

30. B
Explanation: Atmospheric pressure is measured by a barometer.

31. A
Explanation: Polystyrene is typically made via anionic polymerization.

32. A
Explanation: Polyethylene is formed from ethylene, −CH2 − CH2−.
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33. A
Explanation: Tg occurs only in amorphous regions.

34. A
Explanation: Bakelite is a classic thermoset.

35. B
Explanation: Antioxidants inhibit thermo-oxidative degradation.

36. A
Explanation: Cooling takes the majority of the cycle time.

37. A
Explanation: Pipes are produced by continuous extrusion.

38. B
Explanation: Plasticizers increase flexibility/softness.

39. A
Explanation: HDPE is the standard for milk bottles.

40. A
Explanation: PET is Polyethylene Terephthalate.

41. A
Explanation: Blow molding makes hollow containers.

42. A
Explanation: Glass fiber is the common reinforcement.

43. A
Explanation: MFI is Melt Flow Index.

44. A
Explanation: Cellulose is a natural polymer.

45. A
Explanation: Higher molecular weight generally means higher strength.

46. A
Explanation: Crystallites scatter light, increasing opacity.

47. A
Explanation: Polycarbonate is used for bulletproof glass.

48. A
Explanation: The sprue feeds the cavity.

49. A
Explanation: Blow molding uses a parison.

50. B
Explanation: Nucleating agents speed up crystallization.

51. A
Explanation: Antimony Trioxide is a common flame retardant synergist.

52. A
Explanation: Twin-screw extruders provide superior mixing.
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53. A
Explanation: Nitrogen is used for blow molding to prevent oxidation.

54. A
Explanation: DMA measures mechanical/viscoelastic properties.

55. A
Explanation: Epoxy is a standard matrix for FRP.

56. A
Explanation: PVC degrades by releasing HCl.

57. A
Explanation: Annealing relieves internal molding stresses.

58. A
Explanation: PTFE has very high thermal/chemical resistance.

59. A
Explanation: Die swell is expansion at the exit.

60. A
Explanation: Calendering produces films and sheets.

61. A
Explanation: Pascal-second is the SI unit.

62. A
Explanation: PMMA is Acrylic.

63. A
Explanation: PVC is polymerized from vinyl chloride.

64. A
Explanation: Weld lines happen in injection molding.

65. A
Explanation: Atactic is random.

66. A
Explanation: PTFE is used for non-stick surfaces.

67. A
Explanation: Poor flow leads to surface defects.

68. A
Explanation: Release agents help in easy ejection.

69. A
Explanation: PLA is biodegradable.

70. A
Explanation: PDI is Polydispersity Index.

71. A
Explanation: Cross-linking prevents dissolution.

72. A
Explanation: CPVC is used for plumbing pipes.
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73. A
Explanation: Shrinkage is size reduction.

74. A
Explanation: PEEK is a high-performance thermoplastic.

75. A
Explanation: Crazing is micro-cracking.

76. A
Explanation: Calcium Carbonate is a filler.

77. A
Explanation: Polymers are shear-thinning; viscosity decreases.

78. A
Explanation: TMA is Thermomechanical Analysis.

79. A
Explanation: Polycarbonate has high refractive index.

80. A
Explanation: Check valves prevent backflow.

81. A
Explanation: Flash is often caused by mold wear.

82. A
Explanation: Nylon is common for fibers.

83. A
Explanation: Syngas is CO and H2.

84. A
Explanation: Blown film is a film process.

85. A
Explanation: Short shots lack sufficient material.

86. A
Explanation: PE is a good electrical insulator.

87. A
Explanation: Spherulites are crystalline structures.

88. A
Explanation: PC is made from Phosgene.

89. A
Explanation: Monomer is Isoprene.

90. A
Explanation: PMMA is used for optical lenses.
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