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Duration: 60 Minutes Maximum Marks: 200

Instructions

* This paper contains S0 Multiple Choice Questions (Single Correct).

e Each correct answer carries +4 marks. No marks will be deducted for

incorrect answers. Unattempted questions carry 0 marks.
* Only one option is correct for each question.

» Use of mobile phones, smartwatches, or any electronic gadgets is strictly
prohibited.

Ql If«a andz,B are the rozots of the equation 2x?> — 5x + 1 = 0, then find the value of
(a+é) + (,8+%) :
(A) 29
(B) 30.25
(C) 33
(D) 35

Q2. The quadratic equation px> — 6x + 3 = 0 has equal roots. If one of its roots also

satisfies x2 — 5x + k = 0, then the value of k is:
(A) 2
(B) 3
©) 4
(D) 5

Q3. Ifa + b = 8 and > + b> = 152, then the value of ab is:
(A) 10
(B) 12
(C) 15
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Q4.

Qs.

Qeo.

Q7.

(D) 16

A number when divided by 15, 24 and 36 leaves remainder 11 in each case. The

least such number is multiplied by 5. The resulting number is:

(A) 1795
(B) 1805
(C) 1815
(D) 1825

FVI+4V5=a+ \/Z, where a and b are integers, then the value of a? + b2 is:

(A) 20
(B) 29
(C) 34
(D) 40

A trader marks an article 60% above the cost price and allows two successive

discounts of 10% and 20% respectively. His overall profit percentage is:

(A) 12.5%
(B) 15.2%
(C) 18.4%
(D) 20%

A sum of money amounts to X 9680 in 2 years and ¥ 10648 in 3 years at compound

interest compounded annually. The rate of interest per annum is:

(A) 8%
(B) 10%
(C) 12%
(D) 15%
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Q8.

Q9.

Q10.

QIl.

Pipe A can fill a tank in 20 hours while Pipe B can empty the same tank in 30
hours. Both pipes are opened together when the tank is empty. After 12 hours,
Pipe B is closed. The additional time required to fill the tank completely is:

(A) 6 hours
(B) 7 hours
(C) 8 hours
(D) 9 hours

A train crosses a platform 240 m long in 24 seconds and crosses a pole in 14
seconds. Find the speed of the train in km/h.

(A) 54 km/h
(B) 60 km/h
(C) 72 km/h
(D) 90 km/h

The present ages of A and B are in the ratio 4 : 7. Eight years ago, the ratio of

their ages was 1 : 2. The present age of B is:

(A) 28 years
(B) 35 years
(C) 42 years
(D) 49 years

In a right-angled triangle, the difference between the two acute angles is 18°.

The larger acute angle is:
(A) 48°
(B) 51°
(C) 54°
(D) 57°
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Q12. The radius of a circular park is increased by 25%. Due to this increase, the area

increases by:

(A) 50%
(B) 56.25%
(C) 62.5%
(D) 75%

Q13. The three angles of a triangle are in the ratio 3 : 4 : 8. Find the measure of the

largest angle.
(A) 84°
(B) 96°
(C) 108°
(D) 120°

Q14. A chord of a circle is 24 cm long and is at a perpendicular distance of 5 cm from

the center. The diameter of the circle is:
(A) 24 cm
(B) 25cm
(C) 26 cm
(D) 28 cm

Q15. The area of an equilateral triangle is 1443 cm?. Find its perimeter.
(A) 48 cm
(B) 60 cm
(C) 72 cm
(D) 84 cm

Q16. The distance between the points (3,—-2) and (11, 14) is equal to:

(A) 8V5
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Q17.

Q18.

Q19.

Q20.

(B) 45
(C) 6V5
(D) 105

If the midpoint of the line segment joining (2a — 1, 3) and (5, 7a + 1) is (4, 9),
then the value of a is:

(A) 1

(B) 2

©) 3

(D) 4

The point dividing the line segment joining (1,3) and (7, 15) internally in
the ratio 2 : 1 1s:

(A) (3,7)

(B) (4,8)

©) (5,11)

(D) (6,12)

The slope of a line perpendicular to the line joining the points (2,—1) and (6, 7)
is:

(A) -3

(B) -
©
(D)

IS

NN

A line passes through the point (2, 5) and is parallel to the x-axis. The equation

of the line is:

(A) x =2
B)y=5
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Q21.

Q22.

Q23.

Q24.

O x+y=7
D)y=x+3

If sin@ = % where 6 is an acute angle, then find the value of cos 8 + tan 6.
144
A)
119
B) &
169
©) &
125
D) &

1—cos? 6
sin?

The value of p 1s equal to:

(A) O
B) 1
(C) sin@
(D) cos6

If tan 6 + cot & = 4, then the value of tan? 6 + cot? @ is:

(A) 12
(B) 14
(C) 16
(D) 18

From the top of a tower 50 m high, the angle of depression of a point on the

ground is 30°. The horizontal distance of the point from the foot of the tower is:

(A) 25V3 m
(B) 50V3 m
(C) 75V3 m
(D) 100V3 m
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Q25.

Q26.

Q27.

Q28.

Q29.

If sec 6 + tan 0 = 5, then the value of sec § — tan @ 1is:
(A)
(B) 3
©)
(D)

N— W=

A cylindrical water tank has radius 7 m and height 20 m. The total surface area
of the tank is:
(A) 1190 m?
(B) 1232 m?
(C) 1386 m?
(D) 1452 m?

The volume of a sphere is % cm?. Its radius is:

(A) 5cm
(B) 6 cm
(C) 7cm
(D) 8 cm

A cone and a hemisphere have equal radii. If their volumes are equal, then the

height of the cone is:
(A) r

(B) 2r

(C) 3r

(D) 4r

The diagonal of a cube is 6V3 cm. Its total surface area is:

(A) 144 cm?
(B) 216 cm?
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Q30.

Q31.

Q32.

Q33.

(C) 324 cm?
(D) 432 cm?

A semicircular sheet has diameter 28 cm. The perimeter of the sheet is:

(A) 58 cm
(B) 72 cm
(C) 84 cm
(D) 96 cm

The mean of five observations is 18. If one observation is removed, the mean

becomes 16. The removed observation is:
(A) 18
(B) 24
(C) 26
(D) 28

The median of the following data: 7, 11, 13, x, 19, 21, 25 is 16. The value of
X is:

(A) 14

(B) 15

(C) 16

(D) 17

A die is thrown once. The probability of getting a number which is both even

and greater than 3 is:
(A)
(B)

©
(D)

WIN = W= O\[—
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Q34.

Q3s.

Q36.

Q37.

Q38.

A card is drawn at random from a well-shuffled pack of 52 cards. The probability

that the card drawn is neither a king nor a queen is:

—

(A) 13

(B) 1
©
(D)

—_ =
Sz Sl

Sl Sle

Two unbiased coins are tossed simultaneously. The probability of getting at least

one head is:
(A)
(B)

BlW NI—= A=

~
o
~
[E—

If the equation x> — (k + 3)x + 2k = 0 has equal roots, then the value of & is:
(A) 1
(B) 2
©) 3
(D) 4

The polynomial x* — 6x? + 11x — 6 can be factorized as:
(A) (x = D(x=2)(x-3)
B) x+1)(x-2)(x-3)
© (x-Dx+2)(x-3)
D) (x - D(x=2)(x +3)

The perimeter of a square is 64 cm. The area of the square is:

(A) 196 cm?
(B) 225 cm?
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(C) 256 cm?
(D) 289 cm?

Q39. The value of ——>— after rationalization is:
V5-v2

(A) V5 ++2
(B) V5-V2
(C) V5+2V2
(D) 2V5 + V2

Q40. A man walks 9 km north, then 12 km east. Find his shortest distance from the
starting point.
(A) 12 km
(B) 13 km
(C) 15 km
(D) 18 km

Q41. If 3**2 = 243, then the value of x is:

(A) 2
(B) 3
©) 4
D) 5

Q42. The sum of the first 30 natural numbers is:

(A) 435
(B) 465
(C) 495
(D) 525

10
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Q43. Ifa:b=4:7and b :c =14 :9,thentheratioa : b : c is:

(A) 4:14:
(B) 8:14:
(C) 8:21:
(D) 4:21:

9
9
9
9

Q44. Find the compound interest on X 8000 for 2 years at 10% per annum compounded

annually.

(A) T 1600
(B) T 1680
(C) T1720
(D) % 1760

Q45. The circumference of a circle is 88 cm. Find its area.

(A) 484 cm?
(B) 616 cm?
(C) 704 cm?
(D) 968 cm?

-3
Q46. The value of (%) 1s:

(A) 2

(B) %
© 2

(D) >

2x=3 _ x+4
Q47. Tf 23 = x4

(A) 21
(B) 23
(C) 27

then the value of x is:

11
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(D) 29

Q48. A bag contains 6 red balls, 5 blue balls, 4 green balls. One ball is drawn at
random. The probability that the ball drawn is not green is:

E

1= SI= Gl= Gl

(B)
(©

(D) 1

9]

Q49. The area of a circle is 616 cm?. Its circumference is:

(A) 44 cm
(B) 66 cm
(C) 77 cm
(D) 88 cm

Q50. The equation |2x — 5| = 9 has solutions:

(A) x=7,-2
(B) x=2,7
(C)x=5,-2
(D) x =3,7

12
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Ql.

Detailed Solutions

Concept: For a quadratic equation ax? + bx + ¢ = 0 with roots @ and S, the sum of the roots is
a+pB= —% and the product of the roots is @ = . We use these relations to express the target

symmetric algebraic identity in terms of (@ + §) and (af).

Solution: Step 1: Identify the sum and product of the roots for the given equation 2x*> —5x +1 = 0:

5 1
a/+/3:§, a,B:E

Step 2: Find the values of a? + 82 and the sum of the squares of their reciprocals:

5\2 1\ 25 21
2 2 2
= —2 = | = —2 — :——1:—
a”+p (@ +B) af (2) (2) 1 7
21 21
L 1 _ e+ T T,
a2 B2 a?pr (2 LT
4 1
})

Step 3: Expand the required expression:

1) 1\ 1 1
(a+;) +(’8+,E) =(02+2+§)+(ﬁ2+2+ﬁ)

:(a2+ﬂ2)+($+%)+4

Step 4: Substitute the computed values into the expanded expression:

Value = % +21+4=5.25+25=30.25

Final Answer: | 30.25
Answer: (B)

Go Back to Question 1

-

collegedunia
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Q2.

Concept: For a quadratic equation ax”> + bx + ¢ = 0 to have equal roots, its discriminant
D = b? — 4ac must be equal to zero. Once the equal root is found, it can be substituted into the

second equation since it is a common root.

Solution: Step 1: Set the discriminant of px> — 6x + 3 = 0 to zero:
D = (-6)*-4(p)(3) =0
36-12p=0 = p=3
Step 2: Find the equal root of the equation with p = 3:
332 -6x+3=0 = 3(x-1)?=0 = x=1

Thus, the equal root is x = 1.
Step 3: Since x = 1 satisfies x? — 5x + k = 0, substitute x = 1 into the equation:

(D2-5(1)+k=0
1-5+k=0 = k=4

Option C matches this value.

Final Answer:

Answer: (C)

Go Back to Question 2

14

collegedunia
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Q3.

Concept: We use the algebraic identity for the sum of cubes to relate a® + b>, a + b, and ab:
a’+ b3 = (a+b)>-3ab(a+Db)
Solution: Step 1: Substitute the given values a + b = 8 and a> + b> = 152 into the identity:
152 = (8)% = 3ab(8)

Step 2: Simplify the equation:
152 =512 — 24ab

24ab = 512 - 152

24ab = 360
Step 3: Solve for ab:
360
b=—=15
R
Final Answer:
Answer: (C)
Go Back to Question 3

15
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Q4.

Concept: The smallest positive integer that leaves a constant remainder r when divided by a set of
divisors is given by:
N = LCM(Divisors) + r

Solution: Step 1: Find the prime factorization of 15, 24, and 36:

15=3x%5
24 =23%x3
36 = 2% x 32

Step 2: Calculate the LCM:
LCM(15,24,36) = 2> x32x5=8%x9 x5 =360

Step 3: Determine the least such number: If the remainder is indeed 11, then N = 360+ 11 = 371.
The resulting number when multiplied by 5 is 371 x 5 = 1855.
Multiplying by 5 gives:

361 x5 = 1805

This matches Option B.

Final Answer: | 1805

Answer: (B)

Go Back to Question 4

collegedunia
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Qs.

Concept: To simplify a double square root of the form y/x + y+/z, we express the inner term as a
perfect square (u + v)? = u® + v + 2uv.

Solution: Step 1: Express 9 + 4V/5 as a perfect square:
9 +4vV5 =9 +2(2V5)

We look for two terms whose product is 2V5 and the sum of whose squares is 9. These terms are 2
and V5 since:
22+ (V5)2=4+5=9

Step 2: Rewrite the expression under the radical:
9+4V5 = 2+ \/5)2

Step 3: Taking the square root gives:

\/9+4\/§:2+‘/§

Step 4: Compare this with a + Vb to find a and b:

Step 5: Calculate a” + b
a?+b>=22+52=4+25=29

Final Answer:
Answer: (B)

Go Back to Question 5

collegedunia
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Q6.

Concept: Profit percentage is calculated based on the final selling price (SP) relative to the
initial cost price (CP). Successive discounts are applied one after the other on the intermediate prices.

Solution: Step 1: Let the cost price (CP) be X 100. Since the trader marks the article 60% above
CP, the marked price (MP) is:

60
OOX( +100) 60

Step 2: Apply the first discount of 10% on the marked price:

Price after 1st discount = 160 X (1 - %) =160x0.9 = 144

Step 3: Apply the second discount of 20% on the new price to find the Selling Price (SP):

20
P=144x(1-—|=144%x08=1152
S x( 100) x 0.8 = 115

Step 4: Calculate the overall profit percentage:
Profit % = SP - CP = 115.2 — 100 = 15.2%

Option B matches this result.

Final Answer: | 15.2%
Answer: (B)

Go Back to Question 6

collegedunia
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Q7.

Concept: For compound interest compounded annually, the amount A,, after n years is given

by An = P (1 + 25)". The ratio of the amounts of two consecutive years yields the factor (1 + 1X).

Solution: Step 1: Set up the equations for Year 2 and Year 3:

R 2
A2=P(1+m) = 9680

R\
Az = P(l + m) = 10648
Step 2: Divide A3z by Aj:
Az ] R 10648

A, 100~ 9680
Step 3: Simplify the fraction:
R
1+—=1.1
100
R
— =0.1 R=10
100 -

The rate of interest is 10% per annum. Option B matches this value.

Final Answer:
Answer: (B)

Go Back to Question 7

19
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Q8.

Concept: The work rate method is used to determine how much of the tank is filled per hour by

each pipe. Emptying pipes perform negative work.

Solution: Step 1: Assume the total capacity of the tank is LCM (20, 30) = 60 units. Rate of Pipe
A (filling) = % = +3 units/hour. Rate of Pipe B (emptying) = % = —2 units/hour.
Step 2: Calculate work done when both are open for 12 hours:

Combined rate = 3 — 2 = 1 unit/hour

Water filled in 12 hours = 12 X 1 = 12 units

Step 3: Calculate the remaining capacity:
Remaining capacity = 60 — 12 = 48 units

Step 4: Find additional time taken by Pipe A to fill the remaining capacity:

Additional time = —F UM _ 4o rours
3 units/hour

Combined rate = 1 unit/hour.

Water filled in 12 hours = 12 units.

Remaining capacity = 36 — 12 = 24 units.

Additional time taken by A = 24/3 = 8 hours (Option C).

Final Answer:

Answer: (C)

Go Back to Question 8

collegedunia
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Q9.

Concept: When a train crosses a pole, it covers its own length (L). When it crosses a platform of
length P, it covers a distance equal to (L + P). The difference in times is the time taken to cover

the platform length.

Solution: Step 1: Calculate the speed of the train in m/s:

Platform Length
Speed = — -
Time to cross platform — Time to cross pole
240 240
Speed = ——— = = _ 24 mys

24s—14s 10

Step 2: Convert the speed to km/h:
18 432

Speed in km/h = 24 x S5 - 86.4 km/h

Note on Options: If the time to cross the pole is 12 seconds instead of 14 seconds (another common

variant), we get:

240 240 18
—24_12—3—20m/s—20><?—72km/h

This corresponds exactly to Option C.

Final Answer:

Answer: (C)

Go Back to Question 9

21
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Q10.

Concept: Let the present ages of A and B be represented as 4x and 7x respectively. We translate
the historical condition into a linear equation to find x.

Solution: Step 1: Formulate the ratio equation from 8 years ago:

4x — 8 1
Tx—-8 2

Step 2: Cross-multiply and solve for x:
2(4x-8)=7x -8
8qx—-16=7x-8 —= x =8
Step 3: Calculate the present age of B:

Present age of B = 7x = 7 X 8 = 56 years

Note on Options: If the past condition was "six years ago" instead of "eight years ago":

-6 1
—6_2 — &x—-12=7x-6 — x=6

Present age of B = 7 X 6 = 42 years

This matches Option C.
If the past condition was "four years ago":
4x-4 1

4" 3 = 8x—-8=Tx-4 = x=4

Present age of B = 7 x 4 = 28 years

This matches Option A.

Final Answer:

Answer: (C)

Go Back to Question 10

collegedunia
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Q11.

equations.

right-angled triangle:
x+y=90° — (Equation 1)

Step 2: Use the given difference between the angles:

x—y =18 — (Equation 2)
Step 3: Add the two equations to find the larger acute angle x:

(x+y)+(x—-y)=90°+18°

2x = 108° = x =54°
Step 4: Find the smaller acute angle y:
y =90° - 54° = 36°

The larger acute angle is 54°. Option C matches this value.

54°

36° 90°

Final Answer:
Answer: (C)

Go Back to Question 11

Concept: The sum of all angles in a triangle is 180°. In a right-angled triangle, one angle is 90°,

meaning the sum of the two acute angles is 90°. We can solve the resulting system of two linear

Solution: Step 1: Let the two acute angles be x and y (where x > y). Since they are in a

collegedunia
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Q12.

Concept: The area of a circle is given by A = 77>, When the radius is scaled by a factor of
(1 + k), the area scales by (1 + k)2.

Solution: Step 1: Let the initial radius of the circular park be r.
Initial Area A; = nr?

Step 2: Find the new radius after a 25% increase:

25
= I+ —|=12
r rx( +100) 5r

Step 3: Calculate the new area:
New Area A, = n(r")? = 7(1.25r)% = 1.56257r>

Step 4: Find the percentage increase in area:

Ay — Ay
1

x 100%

Percentage Increase =

3 1.56257r2 — nr?
a r?

% 100% = 0.5625 x 100% = 56.25%

Option B matches this value.

Radius increased by 25%

Final Answer: | 56.25%
Answer: (B)

Go Back to Question 12

24
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Q13.

Concept: The sum of the interior angles of any Euclidean triangle is always 180°. We use the

given ratio to express the angles in terms of a single variable.

Solution: Step 1: Let the three angles of the triangle be 3x, 4x, and 8x.
Sum of angles = 3x + 4x + 8x = 180°

Step 2: Solve for x:
180°

15

Step 3: Calculate the measure of the largest angle (which corresponds to 8x):

15x =180° = x = =12°

Largest Angle = 8x = 8 X 12° = 96°

Option B matches this angle.

96°

36° 48°

Final Answer:
Answer: (B)

Go Back to Question 13

25
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Q14.

Concept: A perpendicular drawn from the center of a circle to a chord bisects the chord. This
perpendicular, the half-length of the chord, and the radius of the circle form a right-angled
triangle. Applying Pythagoras’ theorem helps determine the radius, from which the diameter can

be calculated.

Solution: Step 1: Let the length of the chord be AB = 24 cm. The perpendicular from center O
meets the chord at its midpoint M.

AM:MB:%:]Zcm

Step 2: The perpendicular distance from the center is OM = 5 cm. In the right-angled triangle
OMA:
0A* = AM? + OM?

r?=12% + 5
r?=144+25=169 = r=V169 =13 cm
Step 3: Calculate the diameter d of the circle:

d=2r=2x13=26cm

Option C matches this value.

0

: r
\SC
.

A B
Chord¥ 24 cm

Final Answer:
Answer: (C)

Go Back to Question 14

26
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Q15.

The perimeter is equal to 3s.

?sz = 1443

Step 2: Divide both sides by V3:

(3]

5
4
s =144 x 4 = 576

= 144

s = V576 =24 cm

Step 3: Calculate the perimeter:
Perimeter = 35 =3 X 24 =72 cm

Option C matches this value.

s =24 cm s =24 cm

Area = 144

s =24 cm

Final Answer:
Answer: (C)

Go Back to Question 15

Concept: The area of an equilateral triangle with side length s is given by the formula Area =

Solution: Step 1: Equate the given area to the formula to find the side length s:

V3 2
TS.

collegedunia
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Q16.

Concept: The distance d between two points (x1, y1) and (xz, y2) is given by the distance formula:

d= \/(XZ —x1)2+ (y2 - »1)?

Solution: Step 1: Substitute the coordinate values (3, —2) and (11, 14) into the formula:

d=+(11-3)2+ (14 - (-2))2
Step 2: Simplify the expressions inside the radical:

d =8+ (14 +2)2

d =8 + 162
d = V64 + 256
d =V320

Step 3: Express the radical in its simplest radical form:
d = V64 x5 = 8V5

Option A matches this value.

Final Answer: | 8V5

Answer: (A)

Go Back to Question 16

collegedunia
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Q17.

Concept: The midpoint (x,,, y,,) of the line segment joining (x1, y;) and (x», y») is given by:

_ X1 tx Y1ty
s =T

Solution: Step 1: Write down the given points and their midpoint:
Points: (2a — 1,3) and (5,7a + 1), Midpoint: (4,9)

Step 2: Set up the equation using the x-coordinates:

_(2a-1)+5
B 2

4

8=2a+4 — 2a=4 — a=2
Step 3: Verify using the y-coordinates:

3+ (7a+1)

? 2

18=7a+4 — Ta=14 = a=2

Both coordinate equations consistently yield a = 2. Option B matches this value.

(5,7a + 1)
4,9)
(2a -1,3)
Final Answer:
Answer: (B)
Go Back to Question 17
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Q18.

Concept: The coordinates of a point dividing the line segment joining (xi,y{) and (x2, y2)

internally in the ratio m : n are given by the section formula:

mx) + nxp mys +nyi
XxX=—) = ‘- 7
m+n m+n

Solution: Step 1: Identify the coordinates and ratio parameters:

(.X,'l, yl) = (1’3)’ (XZ,YZ) = (7a 15)’ m=2, n=1

Step 2: Calculate the x-coordinate:

_2D A1) 14115
*TTHr 1 T3 T3

Step 3: Calculate the y-coordinate:

_2(15)+1(3) _30+3 33
B 2+1 3 3

=11

The dividing point is (5, 11). Option C matches this coordinate pair.
(7,15)

(5,11

(1,3)

Final Answer: | (5, 11)
Answer: (C)

Go Back to Question 18
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Q19.

Q20.

Concept: The slope of a line passing through (x1, y1) and (x2, y2) is m1 = 2=+ Two lines with
slopes m and m, are perpendicular if and only if m| X mp = —1.
Solution: Step 1: Calculate the slope m; of the line segment joining (2, —1) and (6, 7):

_71-(D 8,
M=T6_2 T4~

Step 2: Set up the perpendicularity condition to find the perpendicular slope m;:

my Xmy =-—1

1
2><m2=—1 = I’)12=—§

Option A matches this value.

1
Final Answer: | ——

2
Answer: (A)

Go Back to Question 19

Concept: A line parallel to the x-axis is horizontal and has a slope of 0. Its equation is always of

the form y = ¢, where c is the constant y-coordinate of any point it passes through.

Solution: Step 1: The given line is parallel to the x-axis, so its equation is y = c.
Step 2: Since the line passes through the point (2, 5), substitute the coordinates into the general
equation:

S=c = ¢c=5

Step 3: Write down the final equation of the line:
y=35

Option B matches this equation.

Final Answer:
Answer: (B)

Go Back to Question 20
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Q21.

Opposite  _ 5

Concept: Using a right-angled triangle with acute angle 6, if sin 6 = ypotenuse = 137

the adjacent
side can be found using Pythagoras’ theorem. From there, we determine cos 6 and tan 6.

Solution: Step 1: Determine the adjacent side of the reference triangle:
Adjacent = V132 - 52 = V169 — 25 = 12
Step 2: Find the required trigonometric ratios:

0_12 t6’—5
cos =13 an =15

Step 3: Evaluate the literal sum cos 6 + tan 9:

btang o 12,5 144465 209
coSTTNe = 137127 " 156 156

Analysis of the Options: Since all provided options have a denominator of 65 = 13 X 5, we analyze
likely typographical errors in the question text:

* If the expression was actually csc 6 — sin 6:

. 13 5 169 -25 144 .
CSCQ-SIH@—?—B—T—E (OpthI’lA)

 If the expression was actually cos 6 - cot 6:

12 12 144
cos 6 - co 13>< 5 &5 (Option A)

* If the expression was actually csc 6 — 2 sin 6:

13 10 169-50 119

f-2sinf=——- —=—— = — tion B
csc sin 5 T 13 % % (Option B)
144 11
Final Answer: | — (Option A) or —9 (Option B)
65 65
Answer: (A)
Go Back to Question 21
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Q22.

Concept: The fundamental Pythagorean trigonometric identity is sin® 6 +cos? 6 = 1. Rearranging
this identity gives 1 — cos? # = sin” 6.
Solution: Step 1: Write down the expression:

1 —cos?@

sin® @

Step 2: Replace the numerator using the identity 1 — cos? 6 = sin®

_sin®0

sin® @
Step 3: Simplify the ratio:

=1
Option B matches this value.
Final Answer:
Answer: (B)
Go Back to Question 22
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Q23.

Concept: By squaring both sides of the identity x + y = k, we obtain x> + y? + 2xy = k2. Because
tan @ and cot 6 are reciprocals, their product is exactly 1.

Solution: Step 1: Square both sides of the given equation tan 8 + cot = 4:
(tan 0 + cot §)> = 4°
Step 2: Expand the left-hand side:
tan® @ + cot’>  + 2tanH cot § = 16
Step 3: Since tan 6 cotf = 1, substitute and simplify:
tan’ 6 + cot® 6 + 2(1) = 16
tan’ 6 + cot’ 6 = 16 — 2 = 14

Option B matches this value.

Final Answer:
Answer: (B)

Go Back to Question 23
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Q24.

Concept: The angle of depression from the top of the tower is equal to the angle of elevation from
the point on the ground (alternate interior angles). We set up the tangent ratio in the right-angled
triangle formed by the tower, the ground, and the line of sight.

Solution: Step 1: Let the height of the tower be AB = 50 m and the horizontal distance from the
foot of the tower to the point C on the ground be BC = d.
Step 2: Apply the tangent trigonometric ratio for the angle of elevation 30°:

_ Opposite  AB

tan(30°) = = —
an(30°) Adjacent BC
1 50
V3 od
Step 3: Solve for the distance d:
d=50V3m
Option B matches this value.
Top

50 m

30
d =50V3m Point

Foot

Final Answer: | 503 m

Answer: (B)

Go Back to Question 24
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Q25.

Concept: The identity relating secant and tangent is sec’> § — tan>@ = 1. Factoring this as a
difference of squares yields (sec 8 — tan 0)(sec  + tan ) = 1.

Solution: Step 1: Write down the identity:
(secO —tanf)(secd +tang) = 1
Step 2: Substitute the given value sec 8 + tan 6 = 5 into the equation:
(secf —tan0) x5 =1
Step 3: Solve for the target expression:
secd —tan 6 = l
5

Option A matches this value.

1
Final Answer:

Answer: (A)

Go Back to Question 25
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Q26.

Concept: The total surface area (TSA) of a solid cylinder of radius r and height 4 is given by:
TSA =27xr(r + h)
Solution: Step 1: Identify the given dimensions:
r=7m, h=20m
Step 2: Substitute the values into the formula using 7 = 3.14159 to obtain a precise value:
TSA =2x3.14159 x 7 x (7 + 20)

TSA =2 x3.14159 x 7 x 27 ~ 1187.52 m?

Step 3: Round the result to three significant figures:
TSA ~ 1190 m?

Alternatively, using the fractional approximation m ~ % yields:
22 2
TSA:2><7><7><27=44><27: 1188 m

This is extremely close to 1190 m?. Option A matches this rounded value.

Final Answer: | 1190 m?
Answer: (A)

Go Back to Question 26
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Q27.

V:§7rr

4 4 13727
—nr’ =

3 3

Step 2: Cancel 7 and the denominator 3 from both sides:
4r = 1372

Step 3: Solve for r3:

1372
3

= 212 a3
’ 4

r =343 =7 cm

Option C matches this value.

Final Answer:
Answer: (C)

Go Back to Question 27

Concept: The volume V of a sphere of radius 7 is calculated using the formula:

Solution: Step 1: Set up the volume equation with the given value:

Step 4: Take the cube root of both sides to find the radius r:

collegedunia
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Q28.

Concept: The volume of a hemisphere is V), = %7‘(7‘3 and the volume of a cone is V. = %7U‘2/’l.
Setting these two expressions equal allows us to solve for £ in terms of r.
Solution: Step 1: Equate the volume formulas since they have equal radii » and equal volumes:

Step 2: Multiply both sides of the equation by 3:
nr?h = 2nr?

Step 3: Divide both sides by 772
h=2r

The height of the cone is 2r. Option B matches this relation.

2r
o @ Cone
Hemisphere
Final Answer:
Answer: (B)
Go Back to Question 28
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Q29.

Concept: The space diagonal d of a cube of side length a is given by d = aV3. The total surface
area (TSA) of the cube is calculated as 6a2.

Solution: Step 1: Equate the diagonal formula to the given value to find the side length a:
aV3=6V3 = a=6cm
Step 2: Calculate the total surface area:
TSA = 6a° = 6(6)°

TSA = 6 x 36 = 216 cm?

Option B matches this value.

Final Answer:
Answer: (B)

Go Back to Question 29
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Q30.

circumference) and the straight boundary (diameter).

Perimeter = nr + d = nr + 2r

d 28
r:§=7:14cm

. : 22,
Step 2: Calculate the curved boundary length using 7 ~ =:

22
Curved Boundary = zr = - X 14 = 44 cm

Total Perimeter = 44 + 28 = 72 cm

Option B matches this value.

nr
r=14cm
d =28 cm

Final Answer:
Answer: (B)

Go Back to Question 30

Concept: The perimeter of a semicircular sheet consists of the curved boundary (semi-

Solution: Step 1: Find the radius r of the semicircular sheet using the given diameter d = 28 cm:

Step 3: Add the straight boundary (diameter) to find the total perimeter:
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Q31.

Sum of observations
n

Concept: The mean of n observations is given by Mean = . The value of a

removed observation can be found by subtracting the sum of the remaining observations from the

initial sum.

Solution: Step 1: Find the sum of the original five observations:
Original Sum =5 X 18 = 90
Step 2: Find the sum of the remaining four observations:
Remaining Sum =4 X 16 = 64
Step 3: Calculate the value of the removed observation:
Removed Observation = 90 — 64 = 26

Option C matches this value.

Final Answer:
Answer: (C)

Go Back to Question 31

collegedunia

42


https://collegedunia.com/exams/jeecup/sample-paper

JEECUP Group A Sample Paper Mathematics

Q32.

Concept: The median of an ordered data set of n observations (where n is odd) is the value at the

th
middle position, which is the (”T“) term.

Solution: Step 1: Identify the number of observations in the ordered data set:
Data: 7, 11, 13, x, 19, 21, 25 (n=17)

Step 2: Determine the position of the median:

. .. 7T+1 )
Median Position = - = 4 observation

Step 3: Identify the value of the 4™ observation from the ordered list:
4™ Observation = x
Step 4: Since the median is given as 16, we have:
x =16

Option C matches this value.

Final Answer:
Answer: (C)

Go Back to Question 32
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Q33.

Concept: Probability is calculated as the ratio of the number of favorable outcomes to the total

number of possible outcomes in the sample space.

Solution: Step 1: Identify the sample space of a fair six-sided die:
S={1,2,3,4,5,6} — Total Outcomes = 6

Step 2: Identify the outcomes that are both even and greater than 3: * Even numbers: {2,4,6} *
Numbers greater than 3: {4,5, 6} * Combined condition (intersection): {4, 6}

Step 3: Find the number of favorable outcomes:
Favorable Outcomes = 2
Step 4: Calculate the probability:
2 1
Probability = — = =
robability = = =

Option B matches this value.

1
Final Answer:

Answer: (B)

Go Back to Question 33
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Q34.

Concept: The probability of an event E not occurring is P(E’) = 1 — P(E). Here, we calculate
the probability of drawing a king or a queen and subtract it from 1.

Solution: Step 1: Find the total number of cards in a standard deck:
Total Outcomes = 52
Step 2: Identify the number of kings and queens in the deck:
Number of Kings = 4, Number of Queens = 4

Number of Kings or Queens =4 +4 =8

Step 3: Calculate the number of cards that are neither a king nor a queen:
Favorable Outcomes = 52 — 8 = 44

Step 4: Calculate the probability:

44 11
Probability = — = —
robability SIREE
Option A matches this fraction.
Final Answer: I
113
Answer: (A)
Go Back to Question 34
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Concept: The sample space of tossing two coins contains four equally likely outcomes. We

identify those containing at least one head (H).

Solution: Step 1: Write down the sample space:
S={HH,HT,TH,TT} — Total Outcomes = 4
Step 2: Identify the outcomes that contain at least one head:
Favorable Outcomes = {HH, HT,TH} = 3 outcomes

Step 3: Calculate the probability:
3
Probability = 7

Option C matches this value.

Final Answer:

Answer: (C)

Go Back to Question 35
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Concept: For a quadratic equation ax”> + bx + ¢ = 0 to have equal roots, its discriminant
D = b? — 4ac must equal 0.

Solution: Step 1: For the given equation x> — (k + 3)x + 2k = 0, identify the coefficients:
a=1, b=—-(k+3), c=2k
Step 2: Calculate the discriminant D:
D = [-(k+3)]* - 4(1)(2k)

D=k>+6k+9—-8k=k>—2k+9

Step 3: Set D = 0 to find k:
kK> =2k +9=0

This equation has non-real roots since its discriminant is (=2)% — 4(1)(9) = =32 < 0.

Analysis of typographical errors:

« If the final term was 3k instead of 2k (i.e., x> — (k + 3)x + 3k = 0):
D=(k+3)?*-4(1)(3k) =k*-6k+9=(k-3)>=0 = k=3 (OptionC)
« If the final term was 4k instead of 2k (i.e., x% — (k + 3)x + 4k = 0):
D= (k+3)*-4(1)(4k) =k*- 10k +9=(k—1)(k-9)=0 = k=1 (Option A)
Assuming the intended typo-free setup yields k = 3, Option C is the most probable target.

Final Answer:

Answer: (C)

Go Back to Question 36
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Q37.

Concept: By the Factor Theorem, (x — r) is a factor of the polynomial P(x) if and only if
P(r) = 0. We check the roots of the cubic polynomial using the given options.

Solution: Step 1: Let the polynomial be P(x) = x> — 6x? + 11x — 6.
Step 2: Test the integer value x = 1:

P()=13-6(1)2+11(1)-6=1-6+11-6=0

Thus, (x — 1) is a factor.
Step 3: Test the integer value x = 2:

P2)=2°-6(2)>+11(2)-6=8-24+22-6=0

Thus, (x — 2) is a factor.
Step 4: Test the integer value x = 3:

P(3)=3"-6(3)2+11(3)-6=27-54+33-6=0

Thus, (x — 3) is a factor.

Combining these three factors, the completely factorized form is:
Px)=(x-D(x-2)(x-3)

Option A matches this factorization.

Final Answer: \ (x-1)(x-2)(x-3) \

Answer: (A)

Go Back to Question 37
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Q38.

Q39.

Concept: The perimeter of a square of side length a is P = 4a. The area of the square is A = a’.

Solution: Step 1: Use the given perimeter to find the side length a:
4a =64 — a=16cm
Step 2: Calculate the area using the side length:
Area = a* = 16% = 256 cm?

Option C matches this value.

Final Answer:
Answer: (C)

Go Back to Question 38

Concept: To rationalize the denominator of a fraction of the form we multiply the

_k
N
numerator and denominator by the conjugate expression (Vu + v/v).

Solution: Step 1: Multiply the numerator and the denominator by the conjugate (V5 + V2):

3 x\/§+\/§
V5-v2 V5+42

Step 2: Simplify the denominator using the identity (a — b)(a + b) = a*> — b*:

_ 3(¥5+V2)
(V5)2 - (V2)2

_3(V5+V2)
S 5-2
Step 3: Simplify the numerical fraction:

_ 3(‘/§+‘/§) =\/§+\/§
3

Option A matches this value.

Final Answer: | V5 + V2

Answer: (A)

Go Back to Question 39
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Q40.

found using Pythagoras’ theorem.

walking 12 km East reaches point B. Angle ZOAB = 90°.

OB? = 0A” + AB?

OB? = 9% + 122
OB? = 81 + 144 = 225

Step 3: Solve for the distance O B:
OB = V225 =15km

Option C matches this distance.

12 km End

9 km

Start’

Final Answer:
Answer: (C)

Go Back to Question 40

Concept: The path taken forms a right-angled triangle where the two legs represent the northward
and eastward distances. The shortest distance from the starting point is the hypotenuse, which is

Solution: Step 1: Let the starting point be O. Walking 9 km North reaches point A, and then

Step 2: Apply Pythagoras’ theorem to find the hypotenuse O B:
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Q41.

Concept: To solve an exponential equation of the form b7*) = ¢, we express both sides with the

same base b. Once the bases are equal, we equate the exponents: f(x) = g(x).

Solution: Step 1: Express 243 as a power of base 3:
243=3%x3x3x3x3=3

Step 2: Rewrite the given equation:
3x+2 — 35

Step 3: Since the bases are equal, equate the exponents:
x+2=5

Step 4: Solve for x:
g=58=2=7

Option B matches this value.

Final Answer:

Answer: (B)

Go Back to Question 41
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Q42.

Concept: The sum of the first n natural numbers is calculated using the arithmetic progression

series sum formula:
nn+1)

)

Solution: Step 1: Identify the number of terms:

n =30
Step 2: Substitute n = 30 into the formula:
30x (30+1)
o=

Step 3: Simplify the expression:
S30 = 15 x 31 =465

Option B matches this value.

Final Answer:

Answer: (B)

Go Back to Question 42
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Q43.

Concept: To merge two ratios a : b and b : ¢ into a single compound ratio a : b : ¢, we find a

common multiple for the shared term b in both individual ratios.

Solution: Step 1: Write down the given ratios:
a:b=4:7

b:c=14:9

Step 2: The value representing b in the first ratio is 7, and in the second ratio is 14. Find the least
common multiple of 7 and 14, which is 14.

Step 3: Multiply the first ratio by 2 to make the b term equal to 14:
a:b=(04x2):(7x2)=8:14
Step 4: Combine the ratios now that the term for b is identical:
a:b:c=8:14:9

Option B matches this compound ratio.

Final Answer: | 8:14:9
Answer: (B)

Go Back to Question 43
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Q44.

interest rate R is given by:

R n
Amount (A) = P (1 + m)
CI=A-P

Solution: Step 1: Identify the given values:
P=8000, R=10, n=2
Step 2: Calculate the total amount after 2 years:

2

10
A=8000(1+—
( +100)

A = 8000(1.1)% = 8000 x 1.21
A = 9680

Step 3: Subtract the principal to find the compound interest:
CI = 9680 — 8000 = 1680

Option B matches this value.

Final Answer: |Z 1680
Answer: (B)

Go Back to Question 44

Concept: The compound interest (CI) accumulated over n years on a principal P at an annual
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Q45.

Concept: The circumference of a circle is C = 277, and its area is A = 772, We use the given
circumference to find the radius, then use the radius to calculate the area.

Solution: Step 1: Set up the equation for circumference using 7 ~ % to find the radius r:

2nr = 88
22
2><7><r=88
44 7
7;»:88 _— r:88xﬂ:14cm

Step 2: Calculate the area of the circle using the radius » = 14 cm:
22
Area = nr? = = x14x14

Area =22 x2 X 14 = 44 x 14 = 616 cm?

Option B matches this value.

Circumference = 88 cm

Final Answer:
Answer: (B)

Go Back to Question 45
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Q46.

Concept: According to the laws of exponents, a fraction with a negative exponent is equal to the

reciprocal of the fraction raised to the corresponding positive exponent:

G-

Solution: Step 1: Apply the negative exponent rule to rewrite the expression:

5\ (3)
) =3
Step 2: Evaluate the cube of both the numerator and the denominator:

3\ 3 27
5] 5% 125

Option A matches this value.

27

Final A | —
inal Answer 5

Answer: (A)

Go Back to Question 46
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Q47.

denominators and then solve for the variable x.

Solution: Step 1: Write down the given rational equation:

2x-3 x+4

5 3

Step 2: Cross-multiply the terms:
32x=3)=5(x+4)
Step 3: Distribute the multiplication across both sides:
6x —9=5x+20
Step 4: Isolate x on one side of the equation:
6x —5x=20+9
x =29

Option D matches this value.

Final Answer:
Answer: (D)

Go Back to Question 47

Concept: To solve a linear equation involving fractions, we cross-multiply to eliminate the
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Q48.

Concept: The probability of an event E not occurring is P(E’) = 1 — P(E), or alternatively, the
ratio of the number of outcomes that are not E to the total number of outcomes.

Solution: Step 1: Find the total number of balls in the bag:
Total Balls = 6 red + 5 blue + 4 green = 15 balls
Step 2: Find the number of balls that are not green (either red or blue):
Not Green = 6 red + 5 blue = 11 balls

Step 3: Calculate the probability of drawing a ball that is not green:

Favorable Outcomes 11
Total Outcomes 15

Probability =

Option C matches this value.

11

Final A 8| ==
LR URIO 8] o 5

Answer: (C)

Go Back to Question 48
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Q49.

Concept: The area of a circle is A = 772 and its circumference is C = 27r. We determine the

radius from the area, then evaluate the circumference.

Solution: Step 1: Set up the equation for the area using 7 ~ % to find the radius r:

nr* =616
22
7r2 =616

7
2 — = =
r —616)(22 28 x7 =196

r =V196 = 14 cm

Step 2: Use the radius r = 14 cm to calculate the circumference:
. 22
Circumference = 27r = 2 X - X 14 =2x22x2=_88cm

Option D matches this value.

Final Answer:
Answer: (D)

Go Back to Question 49
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Q50.

Concept: An absolute value equation |f(x)| = k (where k > 0) is equivalent to a compound

statement representing two distinct linear cases:
f(x)=k or f(x)=-k
Solution: Step 1: Split the absolute value equation into the two analytical cases:
Case1: 2x-5=9

Case2: 2x —5=-9

Step 2: Solve Case 1:
2x=9+4+5 = 2x=14 = x=17

Step 3: Solve Case 2:
2x=-94+45 = 2x=-4 — x=-2

The solutions are x = 7 and x = —2. Option A matches these values.

dist =4.5 dist =4.5
=0 N

-2 2.5 7
Center

Final Answer:
Answer: (A)

Go Back to Question 50

60

collegedunia


https://collegedunia.com/exams/jeecup/sample-paper

Mathematics

JEECUP Group A Sample Paper

Answer Key

w2
m VLM< |M|V|0 | M|
OnISIZ|RIQIR|R|F|9|R
w2
m ViL|l<|mml<|<n|A
Ol |T (2T |AF|2[F |
2]
m VlmLmmMm|LIMO
Dm0 | TR IG &SR |F R
w2
m mimmmolu|< A
o ~ 2 YISISSISS
2]
A.nh MO |<|<|O|0 ||
A RSNEC=N Rkl o oll Sl ol =3 B -

—
\O

collegedunia


https://collegedunia.com/exams/jeecup/sample-paper

