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Q.NO:                                        SECTION A 

 
 

MARKS 

1 (c) 3,
−3

2
 

 

1 
 

2 (d) −
7

2
 1 

3 (a) no solution 1 

4 (d) No Real roots 1 
5 (d) 16th  1 
6 (b) (6, −12) 1 
7 (c) 4 units. 1 
8 (a) √3 1 

9 (a) √2 1 

10 (d) 2√7 cm 1 
11 (b) 30 cm 1 

12 (c) 6 cm 1 
13 (a) 𝜋cm3 1 

14 (d) 6400 1 
15 (a) 7.5 1 
16 (a) Mode = 3 Median -2 Mean 1 
17 (b) 1.6 1 
18 (b) 

1

3
 1 

19 (c) 𝐴 is true but 𝑅 is false 1 
20 (c) 𝐴 is false but 𝑅 is true. 1 
 SECTION B  

21 We have, 
96 = 25 × 3 and 404 = 22 × 101 
∴  HCF = 22 = 4 
Now, HCF × LCM = 96 × 404 

⇒  LCM =
96 × 404

HCF
=

96 × 404

4
= 96 × 101 = 9696 

 

 

 

  2 



OR 

12,15 and 21 
12 = 22 × 3 
15 = 3 × 5 
21 = 3 × 7 
HCF = 3 
LCM = 22 × 3 × 5 × 7 = 420 

 
22 PQ = 10 

PQ2 = 102 = 100 
⇒ (10 − 2)2 + {𝑦 − (−3)}2 = 100 
⇒ (8)2 + (𝑦 + 3)2 = 100 
⇒ 64 + 𝑦2 + 6𝑦 + 9 = 100 
⇒ y2 + 6y − 27 = 0 
⇒ y2 + 9y − 3y − 27 = 0 
⇒ 𝑦(𝑦 + 9) − 3(𝑦 + 9) = 0 
⇒ (𝑦 + 9)(𝑦 − 3) = 0 

⇒ y + 9 = 0 or y − 3 = 0 
⇒ 𝑦 = −9 or 𝑦 = 3 
⇒ 𝑦 = −9,3 
Hence, the required value of 𝑦 is -9 or 3 . 

 

2 

23 

 
Let coordinates of the required point be R(x, y). This means R divides the join 

of P(4, −3) and Q(8,5) in the ratio 3: 1 internally. Using the Section formula 

for internal division, here x1 = 4, y1 = −3, x2 = 8, y2 = 5, m = 3, n = 1 

⇒ (x, y) = (
𝑚𝑥2 + 𝑛𝑥1

𝑚 + 𝑛
,
𝑚𝑦2 + 𝑛𝑦1

𝑚 + 𝑛
) 

⇒ (x, y) = (
3(8) + 1(4)

3 + 1
,
3(5) + 1(−3)

3 + 1
) 

⇒ (x, y) = (
24 + 4

4
,
15 − 3

4
) 

⇒ (x, y) = (
28

4
,
12

4
) = (7,3) 

⇒ x = 7 and y = 3 
Thus, the coordinates of R(x, y) = (7,3) 

 

2 

24 cos A =
5

13
⇒ sin  A =

12

13
,  tan  A =

12

5
 and cot A =

5

12
 

LHS =
5

13

1−
12

5

+
12

13

1−
5

12

=
25

−91
+

144

91
 

=
119

91
=

17

13
 

2 



RHS =
5

13
+

12

13
=

17

13
 

⇒ LHS = RHS 

25 There are 13(8 + 5) fish out of which one can be chosen in 13 ways. 

Total number of elementary events = 13 
There are 5 male fish out of which one male fish can be chosen in 5 ways. 
Favourable number of elementary events = 5 

Hence, required probability =
5

13
 

                        (OR) 

 

2 

 SECTION C  

26  
We have to prove that √2 is an irrational number. 

Let √2 be a rational number. 

∴  √2 =
𝑝

𝑞
 

where p and q are co-prime integers and 𝑞 ≠ 0 
On squaring both the sides, we get, 

or, 2 =
𝑝2

𝑞2
 

or, p2 = 2q2 
∴ p2 is divisible by 2 . 
p is divisible by 2   
Let p = 2r for some integer r 
or, p2 = 4r2 
2𝑞2 = 4𝑟2[∵ p2 = 2𝑞2] 
or, q2 = 2r2 
or, q2 is divisible by 2 . 
∴ q is divisible by 2 
From (i) and (ii) 
p and q are divisible by 2 , which contradicts the fact that p and q are co-
primes. 
Hence, our assumption is wrong. 

∴ √2 is irrational number. 

 

3 



27 Let the polynomial be ax2 + bx + c. 
and its zeroes be 𝛼 and 𝛽. 

Then, 𝛼 + 𝛽 = √2 = −
𝑏

𝑎
 and 𝛼𝛽 =

1

3
=

𝑐

𝑎
 

If a = 3, then 𝑏 = −3√2 and c = 1. 

So, one quadratic polynomial which fits the given conditions is 3𝑥2 − 3√2𝑥 +
1. 

It is given that 𝛼 + 𝛽 = √2 and 𝛼𝛽 =
1

3
 

Now, standard form of quadratic polynomial is given by 𝑥2 − (𝛼 + 𝛽)𝑥 + 𝛼𝛽 
= 𝑥2 − (𝛼 + 𝛽)𝑥 + 𝛼𝛽 

= 𝑥2 − √2𝑥 +
1

3
 

=
1

3
(3𝑥2 − 3√2𝑥 + 1) 

Hence the required quadratic polynomial is 3𝑥2 − 3√2𝑥 + 1 

 

3 

28 Let the length and breadth of the park be 𝑙 and 𝑏. 

Perimeter = 2(𝑙 + 𝑏) = 80 
𝑙 + 𝑏 = 40 or, 𝑏 = 40 − 𝑙 
Area = 𝑙 × 𝑏 = 𝑙(40 − 𝑙) 
= 40𝑙 − 𝑙2 = 400 Given 
𝑙2 − 40𝑙 + 400 = 0 
Comparing this equation with al2 + bl + c = 0, we obtain 
a = 1, b = −40, c = 400 
Discriminant 𝐷 = 𝑏2 − 4𝑎𝑐 = (−40)2 − 4(1)(400) = 1600 − 1600 = 0 
As b2 − 4ac = 0 
Therefore, this equation has equal real roots and hence, this situation is 
possible. 
Root of this equation, 

𝑙 = −
𝑏

2𝑎
 

𝑙 = −
(−40)

2(1)
=

40

2
= 20 

Therefore, length of park, 𝑙 = 20 m 
And breadth of park, b = 40 − 𝑙 = 40 − 20 = 20 m 

3 

29 sin 𝐴 can be expressed in terms of sec A as: 

sin 𝐴 = √sin2 𝐴 

sin 𝐴 = √(1 − cos2 𝐴) 

sin 𝐴 = √1 −
1

sec2 𝐴
 

sin 𝐴 = √
sec2 𝐴 − 1

sec2 𝐴
 

sin 𝐴 =
1

sec 𝐴
√sec2 𝐴 − 1 

3 



Now, 
cos 𝐴 can be expressed in terms of sec A as: 

cos 𝐴 =
1

sec 𝐴
 

tan A can be expressed in the form of sec A as: 
As, 1 + tan2  A = sec2  A 

⇒ tan 𝐴 = ±√(sec2 𝐴 − 1) 

since A is an acute angle, and tan A is positive when A is acute, So, tan A =

√(sec2 𝐴 − 1) 
Now cosec𝐴 can be expressed in the form of sec A as: 

cosec𝐴 =
1

sin 𝐴1
 

cosec𝐴 =
1

sec 𝐴

√1 − sec2 𝐴

 

cosec𝐴 =
√1 − sec2 𝐴

sec 𝐴
 

Now, cot A can be expressed in terms of sec A as: 

cot A =
1

tan 𝐴
 

as, 1 + tan2  A = sec2  A 

cot 𝐴 =
1

√sec2 𝐴 − 1
 

 
 

30 Given, In trapezium ABCD , 
𝐴𝐵‖𝐷𝐶 and 𝐸𝐹| ∣ 𝐷𝐶 

To prove 
𝐴𝐸

𝐸𝐷
=

𝐵𝐹

𝐹𝐶
 

Construction: Join AC to intersect EF at G. 
 

 
Proof Since, 𝐴𝐵‖𝐷𝐶 and 𝐸𝐹‖𝐷𝐶 
𝐸𝐹‖𝐴𝐵 [since, lines parallel to the same line are also parallel to each other ]. 
In △ 𝐴𝐷𝐶, 𝐸𝐺‖𝐷𝐶[∵ 𝐸𝐹‖𝐷𝐶] 
By using basic proportionality theorem, 
𝐴𝐸

𝐸𝐷
=

𝐴𝐺

𝐺𝐶
 

3 



In △ 𝐴𝐵𝐶, 𝐺𝐹||𝐴𝐵[∵ 𝐸𝐹||𝐴𝐵 from (i) ] 
By using basic proportionality theorem , 
𝐶𝐺

𝐴𝐺
=

𝐶𝐹

𝐵𝐹
 or 

𝐴𝐺

𝐺𝐶
=

𝐵𝐹

𝐶𝐹
 [ On taking reciprocal of the terms].   (iii) 

From Equations (ii) and (iii), we get 
𝐴𝐸

𝐸𝐷
=

𝐵𝐹

𝐹𝐶
 

Hence Proved. 

 
OR 

 
In Δ 's ABE and CFB , we have 
 

 
 
∠AEB = ∠CBF [Alternate angles] 
∠A = ∠C [Opposite angles of a parallelogram] 
Thus, by AA-criterion of similarity, we have, 
△ 𝐴𝐵𝐸 ∼△ 𝐶𝐹𝐵. 

 
 

31 

 

 
Given, r = 21 cm and 𝜃 = 60∘ 

i. Length of arc ==
𝜃

360
2𝜋r =

60

360
× 2 ×

22

7
× 21 = 22 cm 

ii. Area of the sector =
𝜃

360
𝜋r2 =

60

360
×

22

7
× 21 × 21 = 231 cm2 

iii. Area of segment formed by corresponding chord = Area of the sector - 

Area of △ OAB =
𝜃

360
𝜋r2 - Area of △ OAB 

⇒ Area of segment = 231 - Area of △ OAB   
In right angled triangle OMA and OMB, 
OM = OB [Radii of the same circle] 

3 



OM = OM[ Common] 
∴△ OMA ≅△ OMB[ RHS congruency] 
∴ AM = BM[By CPCT] 
∴ 𝑀 is the mid-point of AB and ∠AOM = ∠BOM 

⇒ ∠AOM = ∠BOM =
1

2
∠AOB =

1

2
× 60∘ = 30∘ 

Therefore, in right angled triangle OMA, 

cos 30∘ =
𝑂𝑀

𝑂𝐴
 

⇒
√3

2
=

𝑂𝑀

21
 

⇒ OM =
21√3

2
 cm 

Also, sin 30∘ =
𝐴𝑀

𝑂𝐴
 

⇒
1

2
=

𝐴𝑀

21
 

⇒ AM =
21

2
 cm 

∴ AB = 2AM = 2 ×
21

2
= 21 cm 

∴ Area of △ OAB =
1

2
× AB × OM =

1

2
× 21 ×

21√3

2
=

441√3

4
 cm2 

Using eq. (1), 

Area of segment formed by corresponding chord = [231 −
441√3

4
] cm2 

= 40.05 cm2 

 
OR 

 
i. ∵ Diameter = 35 mm 

∴ Radius =
35

2
 mm 

∴ Circum ference = 2𝜋𝑟 

= 2 ×
22

7
×

35

2
= 110 mm 

Length of 5 diameters 
= 35 × 5 = 175 mm 
∴ The total length of the silver wire required 

= 110 + 175 = 285 mm 

ii. 𝑟 =
35

2
 mm, 𝜃 =

360∘

10
= 36∘ 

∴ The area of each sector of the brooch 

=
𝜃

360
× 𝜋𝑟2 



=
36

360
×

22

7
×

35

2
×

35

2
=

385

4
 mm2 

 
 SECTION D  

32 32. Let the dimensions (i.e., length and width) of the garden be 𝑥 and 
𝑦 respectively. 

Then, 𝑥 = 𝑦 + 4 and 
1

2
(2𝑥 + 2𝑦) = 36 

⇒ x − y = 4 … (1) 
x + y = 36 
Let us draw the graphs of equations (1) and (2) by finding two solutions for 
each of the equations. These two solution of the equations (1) and (2) are 
given below in table 1 and table 2 respectively. 
For equation (1) 
𝑥 − 𝑦 = 4 
⇒ y = x − 4 
Table 1 of solutions 

x 4 2 

y 0 -2 

 
For equation (2) x + y = 36 
⇒ y = 36 − x 
Table 2 of solutions 

x 20 16 

y 16 20 

 
We plot the points A(4,0) and B(2, −2) on a graph paper and join these 
points to form the line AB representing. The equation (1) as shown in the 
figure. 
Also, we plot the points 𝐶(20,16) and 𝐷(16,20) on the same graph paper and 
join these points to form the line 𝐶𝐷 representing the equation (2) as shown 
in the same figure. 
 

5 



 
In the figure, we observe that the two lines intersect at the point 
𝐶(20,16)𝑆𝑜 𝑥 = 20, 𝑦 = 16 is the required solution of the pair of linear 
equations formed. i.e., the dimensions of the garden are 20 m and 16 m . 
Verification : substituting 𝑥 = 20 and 𝑦 = 16 in (1) and (2), we find that both 
the equations are satisfied as shown below: 
20 − 16 = 4 
20 + 16 = 36 
This verifies the solution. 

OR 
Suppose the numerator and denominator of the fraction be x and y 
respectively. 

Then the fraction is 
𝑥

𝑦
. 

If 1 is added to the numerator and 1 is subtracted from the denominator, the 
fraction becomes 1 . 

Thus, we have 
𝑥+1

𝑦−1
= 1 

⇒ (𝑥 + 1) = (𝑦 − 1) 
⇒ 𝑥 + 1 − 𝑦 + 1 = 0 
⇒ 𝑥 − 𝑦 + 2 = 0 

If 1 is added to the denominator, the fraction becomes 
1

2
. 

Thus, we have 
𝑥

𝑦+1
=

1

2
 

⇒ 2𝑥 = (𝑦 + 1) 
⇒ 2𝑥 − 𝑦 − 1 = 0 
We have two equations 
𝑥 − 𝑦 + 2 = 0 
2𝑥 − 𝑦 − 1 = 0 
By Solving 
So, 𝑥 = 3 and 𝑦 = 5. 

The fraction is 
3

5
. 



33 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

5 



34 

 
 
 

5 

35  

 

5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 SECTION E  

36 (i) n=16 
(ii) a16 =15 
(iii) a 10= 21 

(or) 
26 bricks in 5th row 
 

4 



37 

 

4 

38 

 

4 

 

 


