AP EAPCET 2025 May 27 Shift 1 Question Paper With Solutions

Time Allowed :3 Hours | Maximum Marks :160 | Total questions :160

General Instructions

Read the following instructions very carefully and strictly follow them:

1. Duration of Exam: 3 Hours
2. Total Number of Questions: 160 Questions
3. Section-wise Distribution of Questions:

* Physics - 40 Questions
* Chemistry - 40 Questions

e Mathematics - 80 Questions
4. Type of Questions: Multiple Choice Questions (Objective)
5. Marking Scheme: One mark awarded for each correct response

6. Negative Marking: There is no provision for negative marking.




1. If = satisfies the equation 322 — 7z + 2 = 0, then what is the value of 1 + L, where z,
and - are the roots?

(A) §

(B) 2

©) 3

(D) 2

Correct Answer: (C) I

Solution:

Step 1: Use the identity for reciprocal of roots sum.

We are given a quadratic equation:
322 — Tz +2=0

Let the roots be z; and z5. We are to find:

1 I x4

T T2 T1x2

Step 2: Use Vieta’s formulas.

From Vieta’s formulas:

2
171+9€2=§, $1$2=§
Step 3: Plug in the values.
1,1 _mte 5 73 7
T1 $2_ T1X9 _§_3 2_2

Wait — that gives us %, which is option (C), not (A). Let’s double-check.
Actually:
1 + z2 = % is incorrect.
According to Vieta:
—(=7)

7
T+ a0 = —3 =3 (Correct)

2
1129 = 3 (Correct)

Now compute:
1 1 _r1tx2 E B 7

T1 172_ 1T _2/3_ 2

2



So the correct value is £, which is:

Use the identity xil - x% = % for reciprocal root expressions in quadratics. Vieta’s

formulas are your go-to tool here.

2. The equation of the line passing through the point (1,2) and perpendicular to the line
3x 4+ 4y — 12 =0is:

(A)dz —3y+1=0

B)4x +3y—11=0

(C)dx —3y—5=0

(D) 3z +4y —10=0

Correct Answer: (C) 4z — 3y —5=0

Solution: Step 1: Find the slope of the given line 3x + 4y — 12 = 0.

Rewrite in slope-intercept form y = mx + ¢:

3
r+4y—12=0 —= 4dy=-3r+12 —= y:—1x+3.

So, the slope of the given line is:

mip = ——.

4
Step 2: Find the slope of the perpendicular line.

The slope of the line perpendicular to the given line is the negative reciprocal of m;:
mo = —.

3

Step 3: Use point-slope form with point (1,2) and slope my = %.

Multiply both sides by 3:

3y—2)=4(x—1) = 3y—6=4z — 4.



Bring all terms to one side:

dr — 3y —2=0.

Step 4: Check if the point (1, 2) lies on the line.
Substituting z = 1,y = 2:

41)=3(2) —2=4—-6-—2=—4#£0.
To ensure the line passes through (1, 2), adjust the constant term c in:
dr — 3y +c =0,

Substitute (1,2):
41)-32)+c=0 = 4—-6+c=0 = c=2.
Hence, the correct equation is:

Az —3y+2=0.

Note: None of the given options match this equation exactly. However, option (C)

4x — 3y — 5 = 0 has the correct slope and is closest in form.

For a line perpendicular to another, use the negative reciprocal of the given line’s slope.

Use the point-slope form and verify the point lies on the final line.

3. If tan6 = 2 and ¢ is acute, find sin 20:
(A) 3

(B) 5=

©) 3

(D) %

Correct Answer: (A) 21
Solution:

Step 1: Use identity for sin 26.

sin 260 = 2sin f cos 0
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Step 2: Use triangle to find sin § and cos 6.

opposite

. . _ 3
Given: tanf = 3§ = adjacent *

Let opposite = 3, adjacent = 4. Then hypotenuse:

hypotenuse = 1/32+42 = /9 + 16 = V25 = 5
sin9:§, (:089:é
5 )

Step 3: Plug values into identity.

To find sin 20, remember the identity sin 20 = 2sinfcosf. Construct a right triangle

when a trigonometric ratio is given to find other ratios.

4. A box contains S defective and 15 non-defective bulbs. Two bulbs are drawn at
random without replacement. What is the probability that at least one bulb is
defective?

(A) 8

(B) 55

(OF

(D) 4%

Correct Answer: (A) 12

Solution: Step 1: Total bulbs =5 + 15 = 20.

Step 2: Calculate the probability that at least one bulb is defective.

This is easier to find using the complement:
P(at least one defective) = 1 — P(no defective).

Step 3: Calculate P(no defective), i.e., both bulbs are non-defective.
Number of non-defective bulbs = 15.

Number of ways to pick 2 non-defective bulbs without replacement:

. 15 14 15x14 210 21
P(both non-defective) = 20 X 19 = 50 i 9= 330 — 33"

5



Step 4: Therefore,

. 21 38—-21 17
P(at least one defective) =1 — — = = —.
38 38 38

Step 5: Simplify %. Since 17 and 38 have no common factors other than 1, % is already in

simplest form.

Step 6: Check the options. None of the given options exactly match %. Let’s convert é—g

into decimal approximately:

17
— ~(.447.
38
Check options:
13 7 3 17
20~ 0.65, 20 = 0.35, 5= 0.6, 20" 0.85.

None matches 0.447.
Alternative method: Calculate directly the probability of at least one defective bulb:

P(exactl onedefective)—ExEJrExi— 5 x 15 + 19 X5 —E_i_ﬁ—@—g
y 20719 20719 20x 19 20x 19 380 380 380 38

. 4 2 1
P(exactly two defective) = % X 15 = %]O =15

Sum these:

. 1 1 1 2 1
P(at least one defective) = 3—2 + 0= % + 38 = 3—; ~ 0.447,

which is consistent.
Conclusion: There seems to be a mismatch with the options provided. However, the correct

probability is 1I.

When asked “at least one” in probability, use the complement rule:

P(at least one) = 1 — P(none).

5. The 10th term of an arithmetic progression is 35 and the 20th term is 65. What is the
first term?

(A) 10



(B)5
(C) 8
(D) 15

Correct Answer: (B) 5

Solution: Step 1: Let the first term be ¢ and common difference be d.

The nth term of A.P. is given by:
anp=a+ (n—1)d.

Step 2: Given,
aigo = a+ 9d = 35,

asp = a + 19d = 65.

Step 3: Subtracting the first equation from the second:
(a+19d) — (a+9d) = 65 — 35 = 10d =30 = d = 3.
Step 4: Substitute d = 3 into a + 9d = 35:
a+9%x3=30 = a+27T=35 = a=28.

Step 5: Check options, o = 8 is option (C). But let’s re-check calculation, since answer
options suggest 5, 10, 8, or 15.
Re-evaluate Step 4: o + 9d = 35, with d = 3,

a=35—27=8,

which matches option (C).

So the correct answer is (C) 8.

Use the formula a,, = a + (n — 1)d for arithmetic progression problems to find « and d

by setting up simultaneous equations.




6. The radius of a sphere is increased by 20%. What is the percentage increase in its
volume?

(A) 72.8%

(B) 66.4%

(C) 48.8%

(D) 62.4%

Correct Answer: (A) 72.8%

Solution: Step 1: Let the original radius be 7.
Step 2: Volume of sphere is

V= —mr.

Step 3: New radius =
r=r+0.20r = 1.2r.

Step 4: New volume,

4 4 4
vV = 571’(7‘/)3 _ gﬂ(l'QT)S — §777“3(1.2)3 =V x (1.728).

Step 5: Percentage increase in volume,

V-V
Vv

x 100 = (1.728 — 1) x 100 = 0.728 x 100 = 72.8%.

When a dimension of a 3D shape changes by 2%, the volume changes approximately

by (1 + 2/100)3 — 1 in decimal, multiply by 100 for percentage.

7. If (z — 2) is a factor of 23 — 422 4 ax + 8, find the value of a:
(A) 4

(B)2

€3

(D)5

Correct Answer: (A) 4



Solution:
Use the Factor Theorem.

Since (x — 2) is a factor, substitute = 2 into the polynomial:
flx)=a® —42® +ax +8

f(2)=8-164+2a+8=0=0+2a=0=a=0

However, none of the options match a = 0, so please verify the problem. If it was:
2 — 4’ far+4=f2)=8-16+20+4=—-4+2a=0=a=2

or any other variation, the answer will change.

Use the Factor Theorem: if (z — r) is a factor of f(z), then f(r) = 0.

8. If log, 3 = p, express logg 9 in terms of p:
(A) ¥

(B) ¥

©) ¥

(D)5

Correct Answer: (A) 2

Solution:

Step 1: Use change of base formula.

log9 log(3?) 2log3
log8  log(23)  3log2

logg 9 =

Step 2: Express in terms of p.

log 3 log 3
loggd = ——-=p= =p=logg9 =
082 log 2 p log 2 p 088

loga
logb -

Use change of base: log, a = Rewrite in terms of known logarithms.




9. A circle touches the x-axis at point (4,0) and its center lies on the line = + y = 6. What
is the equation of the circle?

(A) (2 -4+ (y—2)°=4
2

(B) (x —4)2+(y—3)> =9
©) (z— 42+ (y—2)2=9
(D) (& —3)+ (y —3)> =9

Correct Answer: (B) (z —4)>+ (y—3)2=9
Solution: Step 1: Let the center of the circle be (%, k) lying on the line z + y = 6, so
h+ k = 6.

Step 2: Since the circle touches the x-axis at point (4,0), the radius r is the

perpendicular distance from the center to the x-axis. The x-axis is the line y = 0, so
r=lk—0|=|kl
Step 3: The point (4, 0) lies on the circle, so
(4—h)* 4+ (0—k)*=r* =k
Step 4: Substituting radius 2 = k2, we get
(4-nP+E =k = 4-h)? =0 = h=4

Step 5: From step 1,
h+k=6 — 44+k=6 — k=2,

Step 6: Radius r = |k| = 2, so radius squared
r? = 4.
Step 7: The equation of the circle is
(x—4)2+ (y—2)?2 =4

But this corresponds to option (A), not (B). Let’s verify carefully.
Step 3 says:
(4—h)2+(0—k)?=r?
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and r = |k|, so r?2 = k2. Therefore,
(4-hP+k =k —= 4-h?*=0 = h=4.
From h + k = 6,
k= 2.

Thus radius r» = 2, and radius squared = 4.
So the equation is indeed (z — 4)? + (y — 2)? = 4, matching option (A).

Hence, the correct answer is (A).

When a circle touches the x-axis, its radius is the y-coordinate of its center. Use the

point of tangency and center coordinates to find the radius and write the equation of the

circle.

10. The mean of 10 numbers is 18. If one number is excluded, the mean becomes 17.
What is the excluded number?

(A) 27

(B) 28

(©) 30

(D) 29

Correct Answer: (A) 27

Solution: Step 1: Calculate the total sum of all 10 numbers using the mean:
Sum of 10 numbers = 10 x 18 = 180.

Step 2: Let the excluded number be z. After excluding x, the mean of remaining 9
numbers is 17, so

Sum of remaining 9 numbers = 9 x 17 = 153.

Step 3: The excluded number z is the difference between the total sum and sum of
remaining numbers:

x =180 — 153 = 27.

11



Step 4: Check the options. The number 27 corresponds to option (A).

To find the excluded number when the mean changes after removal, calculate total sum

first, then subtract the new total sum from the old total sum.

11. If G = 3i — 2j and b = i + 47, find the magnitude of 2 — 3b.
(A) V35
(B) V74
(C) V265
(D) V105
Correct Answer: (C) v/265
Solution:
Step 1: Calculate 2a
26 = 2(31 — 2j) = 61 — 4)

Step 2: Calculate 36
3b = 3(i + 4) = 3i + 12]

Step 3: Compute 2i — 3b
23 — 3b = (61 — 4)) — (31 + 127) = (6 — 3)i + (—4 — 12)] = 3i — 16
Step 4: Find the magnitude of the resulting vector
0] = /32 + (—16)2 = V/9 + 256 = /265

To find the magnitude of a vector expression like aw — b, compute the components

separately and then apply the magnitude formula:

1= Va4 i

12



12. A ball is thrown vertically upward with a velocity of 20 m/s. What is the maximum
height reached by the ball? (Take g = 10m/s?)

(A)20 m

(B) 30 m

(C)40m

(D)50m

Correct Answer: (C) 20 m

Solution: Step 1: Use the formula for maximum height in vertical motion:
2

H=2
29
where v = 20m/s and g = 10m/s>.
Step 2: Substitute the values:
202 400
= = — =20m.
2 x 10 20

Step 3: Therefore, the maximum height reached by the ball is 20 meters.

For vertical projectile motion, maximum height is calculated by H = %, where u is the

initial velocity and g is acceleration due to gravity.

13. Two resistors of 4 ) and 6 () are connected in parallel. What is the equivalent
resistance?

(A) 240

B)5Q

(C) 1009

(D) 392

Correct Answer: (A) 2.40Q

Solution: Step 1: Use the formula for two resistors in parallel

R1Rs

R — 472
“ R+ Ry

13



Step 2: Substitute the given values

4x6 24
Reg = —— = — =240
U446 10

To find the equivalent resistance of two resistors in parallel, use the shortcut:

R Ry 4x6 24
‘7 R+ Ry 4+6 10

14. A concave mirror forms an image at twice the focal length from the mirror. What is
the nature and size of the image compared to the object?

(A) Real, inverted, same size

(B) Real, inverted, magnified

(C) Virtual, erect, magnified

(D) Virtual, erect, diminished

Correct Answer: (A) Real, inverted, same size

Solution: Step 1: For a concave mirror, the image formed at twice the focal length (i.e.,
at the center of curvature) is real, inverted and of the same size as the object.

Step 2: Use mirror formula:
1 1

1
f v u
Step 3: Given image distance v = 2f, so:

1 1 1 1 1 1 1

FTo uT a7 2

Step 4: So, u = 2f, the object is placed at center of curvature, image also at center of

curvature, same size, real and inverted.

In concave mirrors, placing the object at center of curvature produces a real, inverted

image of the same size at the center of curvature.

14



15. What is the molarity of a solution prepared by dissolving 10 grams of NaOH (molar
mass = 40 g/mol) in 500 mL of solution?
(A)0.25M

(B)0.5M

OC) 1M

(D)2M

Correct Answer: (B) 0.5 M

Solution:

Step 1: Calculate moles of NaOH.
Given mass of NaOH =10 g

Molar mass of NaOH = 40 g/mol

Moles of NaOH = % = (0.25mol

Step 2: Convert volume to litres.
Given volume =500 mL =0.5L

Step 3: Use molarity formula.

moles of solute 0.25

= =0.5M
volume of solution in L 0.5 0-5

Molarity (M) =

Correction: the correct molarity is 0.5 M, so the correct answer is:

Quick Tip

Molarity is calculated using the formula:

Mass (g)

Molarity (M) = § o Mass (g/mol) x Volume (L)

Always convert volume to litres before substituting.

16. How many moles of CO, are produced when 4 moles of C,Hg (ethane) combust

completely?

2C9Hg + 709 — 4CO9 4+ 6H20O

15



(A) 2 moles
(B) 4 moles
(C) 6 moles
(D) 8 moles

Correct Answer: (D) 8 moles

Solution: Step 1: From the balanced chemical equation,
2 moles of CoHg — 4 moles of CO9
Step 2: Find moles of CO, produced from 4 moles of C,Hg:
If 2 moles of CoHg — 4 moles of CO»

= 4 moles of CoHg — = moles of COy

Step 3: Calculate z:
4 x4

= 8 moles
2

T

Use the mole ratio from the balanced chemical equation to find the amount of product

formed or reactant consumed.

17. A gas occupies 2 liters at a pressure of 3 atm. What will be its volume when the
pressure is reduced to 1.5 atm at constant temperature?

(A)1L

(B) 2L

(C)3L

(D) 4L

Correct Answer: (D) 4L

Solution:

Step 1: Recall Boyle’s Law.

Boyle’s Law states that for a fixed amount of gas at constant temperature:

16



PV = RV,

where: P = initial pressure = 3 atm
V1 = initial volume =2 L

P, =final pressure = 1.5 atm

V5 = final volume (to be found)

Step 2: Rearrange the formula to solve for 15:

P
Vo = P
Step 3: Plug in the known values:
3 X2 6
V2 1.5 1.5

When temperature is constant, use Boyle’s Law: PV, = P;V5. Pressure and volume are

inversely proportional.

18. A compound contains 40% carbon, 6.7 % hydrogen, and 53.3% oxygen by mass.
What is its empirical formula?

(A) CH20O

(B) CoH,O

(C) CH30

(D) C3HgO3

Correct Answer: (A) CH,O

Solution:

Step 1: Assume 100 g of the compound.

Then the masses of the elements are:

C=40g, H=6.7g, 0O=533¢g

17



Step 2: Convert masses to moles using atomic masses.

Moles of C = D ~ 3.33
Moles of H = ? =6.7
Moles of O = % ~ 3.33

Step 3: Divide all mole values by the smallest number of moles.

3.33 _1 6.7 ~ 2, 3.33 _ 1
3.33 3.33 3.33

Step 4: Write the empirical formula based on whole-number mole ratios.

Empirical formula = CH,O

Quick Tip

To find the empirical formula:
e Assume a 100 g sample.
* Convert mass % to moles.

* Divide all moles by the smallest mole value.

* Express as whole-number ratios.
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