
Q. 
NO 

For questions 1 to 20 
1 mark each for correct option.  

 
 

1. B 11. C  

2. D 12. D  

3. C 13. B  

4. A 14. D  

5. C 15. B  

6. D 16. A  

7. C 17. C  

8. C 18. B  

9. B 19. D  

10. C 20. A  

 SECTION -B    

21. 𝟓

𝒗𝒃+𝒗𝒔
=  

𝟒

𝒗𝒃−𝒗𝒔
      ⇒   𝒗𝒃 = 𝟗𝒗𝒔            

 
𝒗𝒃 + 𝒗𝒔 = 𝟏𝟎 𝒗𝒔   and 𝒗𝒃 − 𝒗𝒔 = 𝟖 𝒗𝒔 
 
ATQ  

𝟒𝟔

𝟏𝟎𝒗𝒔
+

𝟒𝟔 

𝟖𝒗𝒔
  =  

𝟐𝟑

𝟐
     ⇒   𝒗𝒔 =

𝟗

𝟏𝟎
 km/hr 

 

22. 
½  
 
½  
 
 
1 

CAGR = [(
𝑭𝑽

𝑷𝑽
)

𝟏

𝒏
− 𝟏] × 𝟏𝟎𝟎 

0.888 = [(
𝟐𝟓𝟎𝟎𝟎

𝟏𝟓𝟎𝟎𝟎
)

𝟏

𝒏
− 𝟏] × 𝟏𝟎𝟎 

 0.888 = [(𝟏. 𝟔𝟔𝟕)
𝟏

𝒏 − 𝟏] × 𝟏𝟎𝟎 

(𝟏. 𝟔𝟔𝟕)
𝟏

𝒏 = 𝟏. 𝟎𝟖𝟗   

 ⇒  
𝟏

𝒏
𝒍𝒐𝒈𝟏. 𝟔𝟔𝟕 = 𝐥𝐨𝐠 𝟏. 𝟎𝟖𝟗    

 ⇒  
𝒍𝒐𝒈𝟏.𝟔𝟔𝟕

𝐥𝐨𝐠 𝟏.𝟎𝟖𝟗
= 𝒏   ⇒ 𝒏 =

𝒍𝒐𝒈𝟏.𝟔𝟔𝟕

𝐥𝐨𝐠 𝟏.𝟎𝟖𝟗
  =  

𝟐𝟐𝟏𝟗

𝟑𝟕𝟎
  

= 𝟓. 𝟗𝟗 
⇒ 𝒏 = 𝟔 𝒚𝒓𝒔. 

 
 
½  
 
 
½  
 
 
½  
 
 
½  

23. 𝑷 = 𝑹 (𝟏 +
𝟏

𝒊
)   = 𝟓𝟎𝟎𝟎 (𝟏 +

𝟏

𝟎.𝟎𝟖
)    

 

P = 5000 × 
𝟏𝟎𝟖

𝟖
 = 5000 × 13.5 = ₹67500 

OR 
1 
 
1 

𝒓𝒆 = 𝒆𝒓 − 𝟏   ⇒  0.10 = 𝒆𝒓 −1 
𝒆𝒓 = 𝟏. 𝟏   
  
⇒    r = 𝒍𝒐𝒈𝒆(𝟏. 𝟏) = 0.0953      ⇒     r = 9.53% 

 
1 
 
1 

24. Corner point              Z  = 2X + Y  
A(9, 0)                         18 + 0       = 18 
B(3, 0)                          6 + 0       =   6 
 

 
 
1 

C(3, 3)                         6 + 3      = 9 
A(7, 7)                         14 + 7      = 21 
A(9, 5)                         18 + 5       = 33 

 
 
1 

25. 
B = 

𝟏

𝟑
[−𝟐 𝟐
−𝟒 𝟔

] 

 

A = 
𝟏

𝟑
[𝟐 𝟐
𝟖 𝟎

] 

OR 
1 
 
1 

x – y = 1  
x + y = 5  
 
x = 3 ;  y = 2 and z can have any real value. 

½  
 
 
1½  
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26.  𝒇(𝒙) = 𝟐𝒙𝟑 − 𝟐𝟒𝒙 + 𝟏𝟎𝟕 
𝒇′(𝒙) = 𝟔𝒙𝟐 − 𝟐𝟒   
           = 𝟔(𝒙 − 𝟐)(𝒙 + 𝟐) 
Now x = 2 and -2 are the critical points 
f(x) is strictly increasing in 
 (−∞, −𝟐) ∪ (𝟐, ∞) 
And strictly decreasing in  (−𝟐, 𝟐) 

 27. 
 
1 
 
 
1 
1 

Understanding that  19 mod 4 = 3 and 

𝟏𝟗𝟐𝒎𝒐𝒅 𝟒 = 𝟑𝟔𝟏 𝒎𝒐𝒅𝟒 = 𝟏 
Changing to congruence modulo 

𝟏𝟗𝟐 ≡ 𝟏 𝒎𝒐𝒅 𝟒 

(𝟏𝟗𝟐)
𝟔𝟑

≡ 𝟏𝟔𝟑 𝒎𝒐𝒅 𝟕 

𝟏𝟗𝟏𝟐𝟔. 𝟏𝟗𝟏 ≡ 𝟏. 𝟏𝟗𝟏 𝒎𝒐𝒅 𝟕 
𝟏𝟗𝟐𝟕 ≡ 𝟏𝟗 𝒎𝒐𝒅 𝟕 = 𝟑 

 
1 
 
 
1 
 
½  
½  

27. 
OR 

LHS = √𝟑(𝟓√𝟐 + 𝟒√𝟐)   =  9 √𝟔 

RHS = 2(3√𝟔) + 𝟑(𝟐√𝟔) = 𝟏𝟐√𝟔 

Now 9 √𝟔   <   12 √𝟔   
Hence LHS  <   RHS 

31. 
1 
1 
1 

𝑺𝒊𝒏𝒌𝒊𝒏𝒈 𝒇𝒖𝒏𝒅;  𝑨 =  
𝑹[(𝟏 + 𝒊)𝒏 − 𝟏]

𝒊
 

⇒ R = 
𝑨𝒊

[(𝟏+𝒊)𝒏−𝟏]
  = 

𝟒𝟓𝟎𝟎𝟎 × 𝟎.𝟎𝟐

[(𝟏.𝟎𝟐)𝟒𝟎−𝟏]
   

         = 
𝟗𝟎𝟎 

𝟏.𝟐𝟎𝟖
= ₹𝟕𝟒𝟓. 𝟎𝟑 

 
 
1 + 1 
 
1 

28.  Given AB = 𝑩−𝟏   ⇒  ABB = 𝑩−𝟏 B 

 ⇒  A𝑩𝟐 = I        

  ⇒    𝑨−𝟏𝐀𝑩𝟐 = 𝑨−𝟏𝑰 
⇒   𝑰𝑩𝟐 = 𝑨−𝟏    
⇒   𝑨−𝟏   = 𝑩𝟐 

OR 
1 
1 
 
1 

Let P = 𝑩𝑻𝑨𝑩    ⇒   𝑷𝑻 = (𝑩𝑻𝑨𝑩)𝑻  

⇒      𝑷𝑻 = BTA’B = BTAB      (if A’ = A) 

⇒     𝑷𝑻 = 𝑷  ∴ 𝑷 𝒊𝒔 𝒔𝒚𝒎𝒎𝒆𝒕𝒓𝒊𝒄 
Also  

𝑷𝑻 = BTA’B = BT (- A)B      (if A’ = - A) 

⇒     𝑷𝑻 = −𝑷  ∴ 𝑷 𝒊𝒔 𝒔𝒌𝒆𝒘 − 𝒔𝒚𝒎𝒎𝒆𝒕𝒓𝒊𝒄 

½  
 
1 
 
1 
 ½   

29. 
𝑬𝑴𝑰 =  

𝑷𝒊(𝟏+𝒊)𝒏

(𝟏+𝒊)𝒏−𝟏
  = 

𝑷𝒊

𝟏−(𝟏+𝒊)−𝒏
 

⇒EMI = 
𝟏𝟏𝟎𝟎𝟎𝟎𝟎 ×𝟎.𝟎𝟎𝟕𝟓

𝟏−(𝟏.𝟎𝟎𝟕𝟓)−𝟏𝟐𝟎
 = 

𝟏𝟏𝟎×𝟕𝟓 

𝟏−𝟎.𝟒𝟎𝟕𝟗
 

            = 
𝟖𝟐𝟓𝟎 

𝟓𝟗𝟐𝟏
× 𝟏𝟎𝟎𝟎𝟎 = ₹13933.50 

Total interest = N(EMI) – P 
 = 120 × 1399.50 – 1100000  
= ₹5072020 

30. 
 
 
1 
1 
 
 
 
1 

𝒇(𝒙) =
𝟏 

𝟓
𝒙𝟑 − 𝟑𝒙𝟐 + 𝟓𝒙 + 𝟖 

𝒇′(𝒙) =
𝟑 

𝟓
𝒙𝟐 − 𝟔𝒙 + 𝟓   

           = 𝟔(𝒙 − 𝟓)(𝒙 − 𝟏) 
Now x = 5 and 1 are the critical points 
But x = 5 ∉ [0, 4] 
f(0) = 8 

f(1) = 
𝟑𝟏 

𝟑
 , Absolute maximum value is 

𝟑𝟏 

𝟑
  at x 

=1     

f(4) = 
𝟒 

𝟑
,  Absolute minimum value is 

𝟒 

𝟑
  at x 

=4    
  

 
 
½  
½  
½  
 
 
 
 
1 ½  

32.  The equations are 
𝟏 

𝟐
x + 2y + z = 200, x + y + 2z = 310, x + 2y = 140 

Rearranging first equation; x + 4y +2z = 400  
The matrix product  representation of above 
is 

(
𝟏 𝟒 𝟐
𝟏 𝟏 𝟐
𝟏 𝟐 𝟎

) (
𝒙
𝒚
𝒛

) = (
𝟒𝟎𝟎
𝟑𝟏𝟎
𝟏𝟒𝟎

) 

Let above system be written as A X = B 
|𝑨| =  𝟔 

Adj.A  = (
−𝟒 𝟒 𝟔
𝟒 −𝟐 𝟐
𝟔 𝟎 −𝟑

) 

𝑨−𝟏 =
𝟏

|𝑨|
𝒂𝒅𝒋. 𝑨 = 

𝟏

𝟔
(

−𝟒 𝟒 𝟔

𝟒 −𝟐 𝟐

𝟔 𝟎 −𝟑

) 

X = (
𝒙
𝒚
𝒛

) =  
𝟏

𝟔
(

−𝟒 𝟒 𝟔
𝟒 −𝟐 𝟐
𝟔 𝟎 −𝟑

) (
𝟒𝟎𝟎
𝟑𝟏𝟎
𝟏𝟒𝟎

) 

(
𝒙
𝒚
𝒛

)   =
𝟏

𝟔
(

𝟒𝟖𝟎
𝟏𝟖𝟎
𝟔𝟎𝟎

) = (
𝟖𝟎
𝟑𝟎

𝟏𝟎𝟎
) 

 
X = ₹80 , y = ₹𝟑𝟎 and z = ₹𝟏𝟎𝟎 
 
 
 

OR 
 
½  
 
 
 
 
½  
 
½  
 
1 
 
 
½  
 
 
  
 
1 

AB = (
𝟏 −𝟏 𝟎
𝟐 𝟑 𝟒
𝟎 𝟏 𝟐

) (
𝟐 𝟐 −𝟒

−𝟒 𝟐 −𝟒
𝟐 −𝟏 𝟓

) 

      = (
𝟔 𝟎 𝟎
𝟎 𝟔 𝟎
𝟎 𝟎 𝟔

)        

⇒ 𝑨𝑩 = 𝟔𝑰             ⇒   𝑨−𝟏 =
𝟏 

𝟔
𝑩 

Now equations can be represented in matrix 
product form as 

AX = Q    ⇒ X = 𝑨−𝟏𝑸   =  
𝟏 

𝟔
𝑩𝑸 

                        = 
𝟏 

𝟔
(

𝟐 𝟐 −𝟒
−𝟒 𝟐 −𝟒
𝟐 −𝟏 𝟓

) (
𝟑

𝟏𝟕
𝟕

) 

                       = 
𝟏 

𝟔
(

𝟏𝟐
−𝟔
𝟐𝟒

) =  (
𝟐

−𝟏
𝟒

) 

∴ x = 2 , y = -1 and z = 4. 

 
 
 
 
1 
 
1 
 
 
½  
 
 
 
1 
 
½  



 

33. As ∑ 𝑷(𝒙) = 𝟏  

∴ 𝟏𝟎𝒂𝟐 + 𝟗𝒂 = 𝟏    ⇒    (10a – 1)(a + 1) = 0 

Either a = - 1 or a = 
𝟏 

𝟏𝟎
   

Since a is the probability so a ≠ - 1 

 (i) hence a = 
𝟏 

𝟏𝟎
   

(ii) P(X>6) = 𝟐𝒂𝟐 + 𝟕𝒂𝟐 + 𝒂 = 𝟗𝒂𝟐 + 𝒂 

                   = 
𝟗 

𝟏𝟎𝟎
+

𝟏 

𝟏𝟎
   = 

𝟏𝟗 

𝟏𝟎𝟎
   

(iii) E(X) = ∑ 𝒙𝒑 =  a + 4a + 6a + 12a + 7a     

+𝟓𝒂𝟐 + 𝟏𝟐𝒂𝟐 + 𝟒𝟗𝒂𝟐 =  𝟔𝟔𝒂𝟐 + 𝟐𝟗𝒂 

= 
𝟔𝟔 

𝟏𝟎𝟎
+

𝟐𝟗 

𝟏𝟎
   = 

𝟔𝟔 

𝟏𝟎𝟎
+

𝟐𝟗𝟎 

𝟏𝟎𝟎
 = 

𝟑𝟓𝟔 

𝟏𝟎𝟎
 = 3.56 

 

33. 
OR 
½    
 
 
½  
 
1 
 
1 
 
1 

X P(X) 

0 2C0(
𝟑 

𝟏𝟎
)𝟎(

𝟕 

𝟏𝟎
)𝟐     =  0.49 

1 2C1(
𝟑 

𝟏𝟎
)𝟏(

𝟕 

𝟏𝟎
)𝟏     =  0.42 

2 2C2(
𝟑 

𝟏𝟎
)𝟐(

𝟕 

𝟏𝟎
)𝟎     =  0.09 

 

Mean      = np   = 2(
𝟑 

𝟏𝟎
)         =  0.6 

Variance = npq = 2(
𝟑 

𝟏𝟎
) (

𝟕 

𝟏𝟎
) = 0.42 

 
 
 
 
1 
 
 
½  
½  

34.  

Corner 
points 

Objective function 
Z = x + 2y 

A(0, 50) 0 + 100   = 100 
B(20, 40) 20 + 80   = 100 

C(0, 200) 0 + 400  =  400  Max 
D(50, 100) 50 + 200 = 250 

 
The objective function is maximum when x = 
0 and y = 200 and the maximum value is 400. 

 
 
 
 
 
 
1½  
 
 
 
 
½   

 
 
 
2 
Graph 
 
   

35. (i) lake lies within (2, 3) on the x – axis. 

Now f(x) = 
𝟏 

𝟏𝟎
 (𝒙𝟑 − 𝟓𝒙𝟐 + 𝟔𝒙)    

 

(ii) 
𝒅𝒚 

𝒅𝒙
=  

𝟏 

𝟏𝟎
 (𝟑𝒙𝟐 − 𝟏𝟎𝒙 + 𝟔)    

For maximum height and depth  
𝒅𝒚 

𝒅𝒙
=  

𝟏 

𝟏𝟎
 (𝟑𝒙𝟐 − 𝟏𝟎𝒙 + 𝟔) = 𝟎    

Above quadratic can’t be factorized so we 
use the quadratic formula 
 

x = 
𝟏𝟎±√𝟐𝟖 

𝟔
 = 2.5 or 0.8 

using the figure it is clear that the height is 
maximum at x = 0.8 and depth of lake is 
maximum at x = 2.5 
 
Maximum height = f(0.8) = 211.2 meters  
Maximum depth = f(2.5) = - 62.5 metres 

(- sign indicates the depth) 

35. 
OR 
1 
 
½  
 
 
1 
 
 
 
½  
 
 
 
 
 
½  
½  

R(x) = px = (200 −
𝒙 

𝟒𝟎𝟎
)x = 200x −

𝒙𝟐 

𝟒𝟎𝟎
 

 

P(x) = R(x) – C(x)  = 100x −
𝒙𝟐 

𝟖𝟎
− 𝟒𝟎 

 
For Maximum Profit  

P’(x) = 0    ⇒  100 −
𝟐𝒙 

𝟖𝟎
 = 0  

 
(i)  ⇒  x = 4000 

Now P’’(x) = −
𝟏 

𝟒𝟎
 < 0      

]=i ∴  Profit is maximum at x = 4000 units. 
 

(ii) P = 200 −
𝟒𝟎𝟎𝟎 

𝟒𝟎𝟎
  = ₹190  

 
(iii) Maximum profit is P(4000) 
= 400000 – 200000 – 40 = ₹199960 

 
½  
 
½  
 
 
½  
 
½ 
 
½  
 
 
½  
 
 
1 

36. a) P(z< 
𝟔𝟏−𝟖𝟑

𝟐𝟎
=

𝟏𝟏

𝟏𝟎
= −𝟏. 𝟏) 

= 1 - P(z< 1.1) = 1− 0.8643  = 0.1356 

 

b) P(z>
𝟒𝟖−𝟖𝟑

𝟐𝟎
= −𝟏. 𝟕𝟓) 

   now P(z> − 1.75) = P(z< 1.75) = 0.9599 

c) P(z <  − a ) = 0.05 corresponds to the 
left half of the normal curve so z value 
has to be negative. 
Also P(z <   a ) = 0.95       ⟹  a = 1.64 
As a is –ve   
 

 
1 ½  
 
 
 
1 ½  
 
 
 
1 
 

⟹
𝑿−𝟖𝟑

𝟐𝟎
 = −1.64   ⟹    X = 50.2 

 
OR 

c) P(z >   a ) = 0.05   ⟹    P(z < a) = 0.95 

     ⟹  a = 1.64        ⟹
𝑿−𝟖𝟑

𝟐𝟎
 = 1.64    

⟹  X  = 83 + 32.8 = 115.8     
So top 5% people suffer for more than 
115.8 hours  

1 
 
 
 
 
1 
 
½  
½  
 



37. Part of tank filled in 2 hrs = 
𝟐

𝟔
=  

𝟏

𝟑
 

(i) Part of tank remaining = 1  −
𝟏

𝟑
  = 

𝟐

𝟑
 

(ii) Taps (A and B)’s 1 hr work  = 
𝟏

𝟕
 of 

𝟐

𝟑
 

                                                      = 
𝟐

𝟐𝟏
𝒕𝒉 

(iii) Tap C’s 1 hr work  
 = (A+B+C)’s 1 hr work – (A + B)’s 1 hr 
work 

= 
𝟏

𝟔
−

𝟐

𝟐𝟏
=  

𝟏

𝟏𝟒
  

⟹ C will take 14 hrs to fill it alone. 
 

1  
 
1 
 
 
1 
 
 
1 
 
½  
½  

For part (iii) alternate method 

2(
𝟏

𝑨
+

𝟏

𝑩
+

𝟏

𝑪
) + 7(

𝟏

𝑨
+

𝟏

𝑩
)  = 1 

2(
𝟏

𝟔
) + 7(

𝟏

𝟔
−

𝟏

𝑪
)  = 1 

𝟑

𝟐
−

𝟕

𝑪
= 𝟏   

⟹ C = 14 hrs. 

 
 
1 
 
½  
 
½  

35. year sales 3 yr total 3 yr mov. 
avg 

2015 35   

2016 42 123 41 

2017 46 129 43 

2018 41 135 45 

2019 48   

 

 
 
 
 

 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
1½  

year Y X X2 XY 

2015 35 -2 4 -70 

2016 42 -1 1 -42 

2017 46 0 0 0 

2018 41 1 1 41 

2019 48 2 4 96 

 212  10 25 

 ∑ 𝒀  ∑ 𝑿𝟐 ∑ 𝑿𝒀 

 

 
 

 
b)  

 
c) 

 

 
 
 
 
 
 
 
1 
 
 
 
1 ½  
 
 
 
 
1 
 
 
 
1 
 
½  

 


