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Solved Paper 

Physics 

1. Two stones having different masses m1 and m2 are projected at angles θ and (90∘ 

− θ) with same velocity from the same point. The ratio of their maximum heights is 

A. 1:1 

B. 1 : tan θ 

C. tanθ : 1 

D. tan2 θ : 1 

2. A force F = (2 + x) acts on a particle in xx-direction, where F is in newton and x in 

metre. The work done by this force during'a displacement from x = 1.0 m to x = 

2.0 m is 

A. 2J 

B. 3.5J 

C. 4.5J 

D. None of these 

3. A disc of mass 5 kg and radius 50 cm rolls on the ground at the rate of 10 ms−1. 

Find the kinetic energy of the disc in J . 

Numerical 

4. The acceleration due to gravity becomes g/2 ( g = acceleration due to gravity on 

the surface of the earth) at a height equals to 

A. R/4 

B.R/2 

C. R/3 

D. R/5 

5. Two steel wires having same length are suspended from a ceiling under the same 

load. If the ratio of their energy stored per unit volume is 1 : 4, then the ratio of their 

diameters is found to be √k : 1. Find the value of k. 



Numerical 

6. The lower end of a capillary tube is dipped into water and it is seen that water 

rises through 7.5 cm in the capillary. Given, surface tension of water is 7.5 × 10−2 

Nm−1 and angle of contact between water and glass capillary tube is zero. 

What will be the diameter (in mm) of the capillary tube? (given, g = 10 ms−2) 

Numerical 

7. A function of time is represented as follows sin ωt + cos2ωt + sin4ωt. The motion 

represented by it is 

A. non-periodic 

B. periodic 

C. both non-periodic and periodic 

D. data insufficient 

8. A charged capacitor when filled with a dielectric K = 3 has charge Q0, 

voltage V0 and field E0. If the dielectric is replaced with another one having K = 9, 

the new values of charge voltage and field will be respectively 

A. 3Q0,3V0,3E0 

B. Q0,3V0,3E0 

C.  

D.  

9. The resistance of a wire at 20OC is 20Ω and at 500OC is 60Ω. At which temperature 

its resistance will be 25Ω ? 

A. 50OC 

B. 60OC 

C. 70OC 

D. 80OC 

10. A vertical disc of diameter 10 cm makes 20 revolutions per second about a 

horizontal axis passing through its centre. A uniform magnetic field 10−1 T acts 

perpendicular to the plane of the disc. If the potential difference between its centre 

and rim is found to be π/x × 10−p Volt, then find the ratio of x/p. 



Numerical 

11. A ray falls on a prism ABC(AB = BC) and travels as shown in figure. The 

minimum refractive index of the prism material should be 

 

A. 4/3 

B. √2 

C. 1.5 

D. √3 

12. In Young's double slit experiment, if the source of light changes from orange to 

blue, then 

A. the central bright fringe will become a dark fringe 

B. the distance between consecutive fringes will decrease 

C. the distance between consecutive fringes will increase. 

D. the intensity of the minima will increase. 

13. A proton accelerated through a potential difference of 100 V , has de-Broglie 

wavelength λ0. The de-Broglie wavelength of an α-particle, accelerated through 800 

V is 

A. λ0/√2 

B. λ0/2 

C. λ0/4 

D. λ0/8 

14. Light of wavelength 2475Å is incident on barium. Photoelectrons emitted 

describe a circle of radius 100 cm by a magnetic field of flux density 1/√17 × 



10−5 tesla. The value of work function of the barium is ........ eV. . given, e/m = 1.7 × 

1011) 

Numerical 

15. Ionisation potential of hydrogen atom is 13.6 V . Hydrogen atoms in the ground 

state are excited by monochromatic radiation of photon energy 12.1 eV . The 

spectral lines emitted by hydrogen atoms according to Bohr's theory will be 

A. one 

B. two 

C. three 

D. four 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chemistry 

1. The number of Cl− ions in 100 mL of 0.001 M NaCl solution is 

A. 6.022 × 1023 

B. 6.022 × 1020 

C. 6.022 × 1019 

D. 6.022 × 1021 

2. Which of the following conclusion is correct regarding photoelectric effect? 

A. Energy of a photon depends upon frequency of light absorbed. 

B. Energy of a photon depends upon intensity of light. 

C. Kinetic energy of electrons increases due to increase in intensity of light. 

D. All the energy of photon is absorbed by metal súrface. 

3. Which of the following given below species have same bond order? 

I. H2 

II. B2 

III.   

IV. Be2 

V. N2 

Correct option is 

A. I and II 

B. I, II and III 

C. I, II and IV 

D. I, IV and V 

4. Consider the graph for cyclic process. 



 

The isothermal compression process among them is 

A. I 

B. II 

C. III 

D. IV 

5. The pKa of acetic acid is 4.74. The concentration of CH3COOH is 0.01 M . The pH 

of CH3COOH is____ 

Numerical 

6. The hydroxide of alkaline earth metal not soluble in water is 

A. magnesium hydroxide 

B. calcium hydroxide 

C. beryllium hydroxide 

D. barium hydroxide 

7. Total number of 2c − 2e− and 3c − 3e− bonds are present in diborane is___ 

Numerical 

8. Which of the following reagents are used to convert propene to propyne? 

A. SOCl2/Py, alc. KOH,H+/H2O 

B. Br2/CCl4/ alc. KOH/Δ 

C. alc. KCN,SOCl2 

D. alc. KOH,B2H6/H2O2 



9. A 5% solution of a substance is isotonic with a 1.5% solution of urea (molar 

mass = 60 g mol−1 ) in the same solvent. If the densities of both the solutions are 

assumed to be equal to 1gcm−3 molar mass of the substance will be____ 

Numerical 

10. 

 

Numerical 

11. Among Cu2+, Fe3+, Ti3+ and Zn2+ ions. 

The number of ions that impart colour is____. 

Numerical 

12. Match the complex given in column-I with their hybridisation given in column-II. 

 

A.  

B.  

C.  

D.  



 

13. Find the product Z in the series of reaction. 

 

A. benzaldehyde 

B. benzene 

C. benzoic acid 

D. benzophenone 

14. Which of the given reaction doesn't able to form benzaldehyde as product? 

A. Rosenmund reaction 

B. Etard reaction 

C. Gattermann Koch reaction 

D. Cannizzaro reaction 

15. In which of the given form styrene exist at room temperature? 

A. Liquid 

B. Solid 

C. Gas 

D. Pseudo solid 

 

 

 

 

 

 

 

 

 



Mathematics 

1. If complex number z lies in the interior or on the boundary of circle of radius 3 

units, then maximum and minimum values of |z + 1| are 

A. (6,0) 

B. (3,0) 

C. (6,3) 

D. (4,1) 

2. The number of words (with or without meaning) that can be formed from all the 

letters of the word "LETTER" in which vowels never come together is___ 

Numerical 

3. If a2, b2 and c2 are in AP, then b + c, c + a and a + b are in  

A. AP 

B. GP 

C. HP 

D. None of these 

4. If the coefficients of x3 and x4 in the expansion of (1 + ax + bx2) (1 − 2x)18 in 

powers of x are both zero, then (a, b) is equal to 

A.  

B.  

C.  

D.  

5. Last two digits in (9)50 be____ 

Numerical 

6. The differential equation of all circles which pass through the origin and whose 

centres lies on YY-axis is 

A.  



B.  

C.  

D. None of these 

7. If F : R → R is a differentiable function and f(3) = 6, then  is equal to 

A. 18f′(3) 

B. 0 

C. 24f′(3) 

D. 3f′(3) 

8.  

Numerical 

9. If  then the standard deviation of the 9 

items x1, x2 …, x9 is 

A. 9 

B. 4 

C. 3 

D. 2 

10. Let A = {1, 2, 3, 4, 5, 6, 7} and B = {3, 6, 7, 9}. Then, the number of elements in 

the set {C ⊆ AiC ∩ B ≠ ϕ} is 

A. 112 

B. 120 

C. 108 

D. 96 

11.  

A. null matrix 



B. an identity matrix 

C. scalar but not an identity matrix 

D. such that Tr (BTAT) = 4 

12.  

A. f(x, y) = f(x) ⋅ f(y) 

B. f(x, y) ≥ f(x) ⋅ f(y) 

C. f(x, y) ≤ f(x) ⋅ f(y) 

D. f(x, y) = f(x) − f(y) 

13. Set of values of x lying in [0,2π] satisfying the inequality |sin x| > 2 sin2 

x contains 

A.   

B.  

C. π/6 

D. None of these 

14. ∫ f(x)dx = g(x), then ∫ cos x f(sin x)dx is equal to 

A. g(cos x) + C 

B. g(sin x) + C 

C. ∫ g(x) + sin x + C 

D. f(sin x) + g(cos x) + C 

15. The area bf the region bounded by the curves y = |5 − x|, x = 1, x = 6 and the X-

axis 

A. 15 sq units 

B. 17/2 sq units 

C. 13 sq units 

D. 16 sq units 



16. The area bounded by the curves  X-

axis is 

A. ln√3 

B. ln√2 

C. ln 2 

D. ln(3/2) 

17. If the 

vectors  (a ∈ 

R) are coplanar, then the value of aa is____ 

Numerical 

18. If the line  intersect, then k is equal to 

A. −1 

B. 2/9 

C. 9/2 

D. 0 

19. If the foot of the perpendicular drawn from the point (2, 0, 1) on a line passing 

through (α, 5, 1) is (7/3, 5/3, 15/4), then αα is equal to_____ 

Numerical 

20. An unbaised coin is tossed n times. If the probability of getting 5 heads is equal 

to the probability of getting 6 heads, then the probability of getting 3 heads is 

A.  

B.  

C.  

D.  



Solution 

Physics 

Ans 1 

Correct Option. D 

Solution: 

 

Ans 2 

Correct Option. B 

Solution: 

The work done in small displacement from x to x + dx is 

 

Ans 3 

Correct Answer. 375 

Solution: 

Here, mass of the disc, M = 5 kg 

Radius of the disc, R = 50 cm = 1/2 m Linear velocity of the disc, v = 10 ms−1 

As, v = Rω 



∴ 10 = 1/2ω or ω = 10 × 2 = 20rads−1 

Also, moment of inertia of disc about an axis through its centre, 

 

Ans 4 

Correct Option. A 

Solution: 

The acceleration due to gravity, 

 

Ans 5 

Correct Answer. 2 

Solution: 

Elastic potential energy stored in a loaded'wire, 



 

Ans 6 

Correct Answer. 0.4 

Solution: 

 

Ans 7 

Correct Option. B 

Solution: 

This is an example of a periodic motion. It can be noted that each term represents a 

periodic function with different angular frequency. Since, period is the least interval 

of time after which a function repeats its value, sin ωt has a period 

 



The period of the first term is a multiple of the periods of the last two terms. 

Therefore, the smallest interval of time after which the sum of the three terms 

repeats is T0 and thus, the sum is a periodic function with a period 2π/ω. 

Ans 8 

Correct Option. D 

Solution: 

When charging battery is disconnected then charge remains 

constant, V becomes 1/K times and E becomes 1/K times. 

So, new value of charge is Q0. 

 

Ans 9 

Correct Option. D 

Solution: 

 

Ans 10 

Correct Answer. 1 

Solution: 

As we know, disc is equivalent to a rod of length r. Divide disc into rods, each rod can 

be replaced by a battery and these batteries are would be paralial in arrangement. 



 

 

Ans 11 

Correct Option. B 

Solution: 

Angle i at both focus will be 45O. For TIR to take place, 

 

Ans 12 

Correct Option. B 

Solution: 

 

∴ In Young's double slit experiment, if the source of light changes from orange to 

blue, then distance between the consecutive fringes will decrease. 

Ans 13 

Correct Option. D 



Solution: 

 

Ans 14 

Correct Answer. 4.5 

Solution: 

Radius of circular path described by a charged particle in a magnetic field B is given 

by 

 

Ans 15 

Correct Option. C 

Solution: 

Final energy of electron 

= − 13.6 + 12.1 = −1.51eV 



This energy corresponds to third level i.e., n = 3 

Hence, number of spectral lines emitted 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chemistry 

Ans 1 

Correct Option. C 

Solution: 

 

Ans 2 

Correct Option. A 

Solution: 

Energy of photon depends upon frequency and not on intensity. As on increasing the 

intensity of light of a particular frequency v, the number of electrons ejected 

increases but not their kinetic energy. 

Ans 3 

Correct Option. B 

Solution: 

 

Ans 4 

Correct Option. C 

Solution: 

I. → Isothermal expansion 

II. → Adiabatic expansion 

III. → Isothermal compression 

IV. → Adiabatic compression 

Ans 5 

Correct Answer. 3.37 



Solution: 

For a weak acid, 

 

Ans 6 

Correct Option. C 

Solution: 

As we move down the group, solubility increases. So, Be(OH)2 is insoluble 

and Ba(OH)2 is highly soluble in water. 

Ans 7 

Correct Answer. 6 

Solution: 

 

Number of 3c − 2e−1 and 2c − 2e− bond present in diborane are 2 and 4, 

respectively. 

Thus, total number of 3c − 2e−1 and 2c − 2e− bonds are 6. 

Ans 8 

Correct Option. B 

Solution: 

 

Ans 9 



Correct Answer. 200 

Solution: 

Solution with the same osmotic pressure are isotonic. 

Let the molar mass of the substance be M. 

 

Ans 10 

Correct Answer. 0.77 

Solution: 

 

Ans 11 

Correct Answer. 3 

Solution: 

Cu2+, Fe3+, Ti3+ have unpaired electron which impart colour to the ions 

whereas Zn2+ has no unpaired, thus it does not impart any colour. 

Ans 12 

Correct Option. B 

Solution: 



 

Ans 13 

Correct Option. C 

Solution: 

 

Ans 14 

Correct Option. D 

Solution: 

In Cannizzaro reaction benzaldehyde acts as reactant not the product. 

 

Ans 15 

Correct Option. A 

Solution: 

Styrene exist as liquid at room temperature. 

 



Mathematics 

Ans 1 

Correct Option. D 

Solution: 

Here, we have 

Radius of circle = 3 units we find the maximum and minimum value of |z + 1| 

for z lying in the interier or boundary of the circle 

|z| = 3 

 

Ans 2 

Correct Answer. 120 

Solution: 

 



Ans 3 

Correct Option. C 

Solution: 

 

Ans 4 

Correct Option. B 

Solution: 

 

Ans 5 

Correct Answer. 01 



Solution: 

 

Ans 6 

Correct Option. C 

Solution: 

The equation of family of circles which passess through the origin and whose 

centrer lies on Y-axis is 

 

Ans 7 

Correct Option. A 



Solution: 

 

Ans 8 

Correct Answer. 16 

Solution: 

 

Ans 9 

Correct Option. D 

Solution: 



 

Ans 10 

Correct Option. A 

Solution: 

 

Ans 11 

Correct Option. B 

Solution: 

 

Ans 12 

Correct Option. B 

Solution: 

Given that 



 

Ans 13 

Correct Option. A 

Solution: 

 

Ans 14 

Correct Option. B 

Solution: 



 

Ans 15 

Correct Option. B 

Solution: 

 

Ans 16 

Correct Option. C 

Solution: 

 

 

 

 



 

Ans 17 

Correct Answer. -0.33 

Solution: 

Given, vectors are 

 

Ans 18 

Correct Option. C 

Solution: 

Given, two lines 

 



 

Ans 19 

Correct Answer. 4.372 

Solution: 

 

 



Ans 20 

Correct Option. C 

Solution: 

The coin is tossed n times. 

Let x denotes the number of heads in n trials and it is given that p(x = 5) = p(x = 6) 
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