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1 (c)

(𝑎+
1𝑝 ― 1𝑞)

2

+ (𝑎+
1𝑞 ― 1𝑟)

2

+ (𝑎+
1𝑟 ― 1𝑠)

2≤ 0⇒ 1𝑝 ― 1𝑞 =
1𝑞 ― 1𝑟 =

1𝑟 ― 1𝑠⇒ 𝑝, 𝑞, 𝑟, 𝑠 are in HP.

2 (d)

1

1.2
― 1

2.3
+

1

3.4
― ... = (1― 1

2)― (1

2
― 1

3) + (1

3
― 1

4)―  …

= 2(1― 1

2
+

1

3
― 1

4
+ …)― 1 = log𝑒4𝑒

3 (b)

We have,𝑥log𝑥(𝑥2―4𝑥+5)
= 𝑥 ― 1⇒𝑥2― 4𝑥+ 5 = 𝑥 ― 1⇒𝑥2― 5𝑥+ 6 = 0⇒𝑥= 2,3

4 (b)

It is given that𝑦 ― 𝑥, 2(𝑦 ― 𝑎), (𝑦 ― 𝑧) are in H.P.⇒ 1𝑦 ― 𝑥 ,
1

2(𝑦 ― 𝑎)
,

1𝑦 ― 𝑧  are in A.P.⇒ 12(𝑦 ― 𝑎) ― 1𝑦 ― 𝑥 =
1𝑦 ― 𝑧 ― 12(𝑦 ― 𝑎)⇒ 2 𝑎 ― 𝑦 ― 𝑥𝑦 ― 𝑥 =

𝑦+ 𝑧 ― 2𝑎𝑦 ― 𝑧⇒ (𝑥 ― 𝑎) + (𝑦 ― 𝑎)
(𝑥 ― 𝑎)― (𝑦 ― 𝑎) =

(𝑦 ― 𝑎) + (𝑧 ― 𝑎)
(𝑦 ― 𝑎)― (𝑧 ― 𝑎)⇒ 𝑥 ― 𝑎𝑦 ― 𝑎 =

𝑦 ― 𝑎𝑧 ― 𝑎𝑥 ― 𝑎,  𝑦 ― 𝑎,  𝑧 ― 𝑎 are in G.P.

5 (b)

The some of n terms of given series=
𝑛(𝑛+ 1)2

2
 if 𝑛 is even. Let 𝑛 is odd 𝑖𝑒, 𝑛= 2𝑚+ 1

Then, 𝑆2𝑚+1 = 𝑆2𝑚 + (2𝑚+ 1)th term
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=
(𝑛 ― 1)𝑛2

2
+𝑛th term

=
(𝑛 ― 1)𝑛2

2
+ 𝑛2     [ ∵ 𝑛 is odd = 2𝑚+ 1]

= 𝑛2[𝑛 ― 1 + 2

2 ] =
(𝑛+ 1)𝑛2

2

6 (c)

LHS =  
1(1― 𝜆𝑛+1)

1― 𝜆 =
1― 𝜆𝑛+1

1― 𝜆
And RHS = (1 + 𝜆)(1 + 𝜆2)(1 + 𝜆4)

(1 + 𝜆8)(1 + 𝜆16)

=  

(1― 𝜆)(1 + 𝜆)(1 + 𝜆2) 

(1 + 𝜆4)(1 + 𝜆8)(1 + 𝜆16)

(1― 𝜆)
=

(1― 𝜆2)(1 + 𝜆2)(1 + 𝜆4)
(1 + 𝜆8)(1 + 𝜆16)

1― 𝜆
=  

(1― 𝜆32)

1― 𝜆∴   
1― 𝜆𝑛+1

1― 𝜆 =
1― 𝜆32

1― 𝜆⇒ 1― 𝜆𝑛+1 = 1― 𝜆32∴   𝑛+ 1 = 32  ⇒𝑛= 31

7 (a)∵ (𝑥+ 1) + (𝑥+ 4) + (𝑥+ 7) + ... + (𝑥+ 28) = 155

Let 𝑛 be the number of terms in the AP on LHS.∴  𝑥+ 28 = (𝑥+ 1) + (𝑛 ― 1)3⇒𝑛= 10∴  
10

2
[(𝑥+ 1) + (𝑥+ 28)] = 155⇒ 𝑥= 1

8 (a)

Let ′𝑟′  be the common ratio,∴  
∑100𝑛=1

𝑎2𝑛∑100𝑛=1
𝑎2𝑛―1

=
𝑎2 + 𝑎4 + 𝑎6 + ... + 𝑎200𝑎1 + 𝑎3 + 𝑎5 + ... + 𝑎199

=  
𝑎1(𝑟+ 𝑟3 + 𝑟5 + ... + 𝑟199)𝑎1(1 + 𝑟2 + 𝑟4 + ... + 𝑟198)

= 𝑟⇒ 
𝛼𝛽 = 𝑟

9 (a)

Let 𝑆= 2 + 7 + 14 + 23 + 34 + ... + 𝑇𝑛   …(i)

and   𝑆= 2 + 7 + 14 + 23 + 34 + ...𝑇𝑛―1 + 𝑇𝑛  ...(ii)
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On subtracting Eqs. (i) from (ii),we get∴ 𝑆 ― 𝑆= 2 + [5 + 7 + 9 + 11 + ... + 𝑇𝑛― 𝑇𝑛―1]― 𝑇𝑛⇒𝑇𝑛 = 2 + [𝑛 ― 1

2
{2 × 5 + (𝑛 ― 2)2}]⇒𝑇𝑛 = 2 + (𝑛 ― 1)(𝑛+ 3)∴ 𝑇99 = 2 + 98 × 102 = 9998

10 (b)

Here, (𝑎2 + 𝑏2 + 𝑐2)𝑝2―2(𝑎𝑏+ 𝑏𝑐+ 𝑐𝑑)𝑝+ (𝑏2 + 𝑐2 + 𝑑2)≤ 0⇒(𝑎2𝑝2― 2𝑎𝑏𝑝+ 𝑏2) + (𝑏2𝑝2― 2𝑏𝑐𝑝+ 𝑐2) + (𝑐2𝑝2― 2𝑐𝑑𝑝+ 𝑑2)≤ 0⇒(𝑎𝑝 ― 𝑏)2 + (𝑏𝑝 ― 𝑐)2 + (𝑐𝑝 ― 𝑑)2≤ 0

(Since sum of squares is never less than zero).⇒ Each of the square is zero.∴ (𝑎𝑝 ― 𝑏)2 = (𝑏𝑝 ― 𝑐)2 = (𝑐𝑝 ― 𝑑)2 = 0⇒𝑝=
𝑏𝑎 =

𝑐𝑏 =
𝑑𝑐∴  𝑎,𝑏,𝑐,𝑑 are in GP.

11 (c)

  ≥ 15 (2𝑝
3

)3(3𝑞
5

)5(4𝑟
7

)7
   ( ∵ AM≥ GM)                  ⇒  𝑝3𝑞5𝑟7 

233547

335577
≤ 1⇒  𝑝3𝑞5𝑟7≤ 55 77

23 32 47                    

12 (c)

Let 𝑆= 1 + 10 + 102 +... + 1090

=
1 ∙ (1091― 1)

10― 1
=

(1013)7― 1

1013― 1
×

1013― 1

10― 1

= [(1013)6
+ (1013)5

+ (1013)4
+ ... + 1] × (1012 + 1011 + ... + )∴  It is the product of two integers and hence not prime.

13 (d)

Let 𝑆= 1 + 2𝑥+ 3𝑥2 +4𝑥3 +...∞    …(i)𝑥𝑆= 𝑥+ 2𝑥2 +3𝑥3 +...∞                  …(ii)

Subtracting Eq. (ii) from Eq. (i), we get

(1― 𝑥)𝑆= 1 + 𝑥+ 𝑥2 + 𝑥3 + ...∞⇒ 𝑆=
1

(1― 𝑥)( 1

1― 𝑥) =
1

(1― 𝑥)2

14 (c)

We have,
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5
log5 7― 7

log7 5

= 5𝑥― 7
1𝑥, where 𝑥= log5 7

= 5𝑥― (5𝑥2

)
1𝑥 [ ∵ 𝑥= log5 7⇒𝑥2 = log57⇒7= 5𝑥2]

= 5𝑥― 5𝑥 = 0

15 (b)

We have, 
1𝑥1

,
1𝑥2

,
1𝑥3

,…,
1𝑥𝑛 are in AP.∴ 1𝑥2

― 1𝑥1
=

1𝑥3
― 1𝑥2

= ... =
1𝑥𝑛― 1𝑥𝑛―1

= 𝑑      (say)∴  
𝑥1― 𝑥2𝑥1𝑥2

=
𝑥2― 𝑥3𝑥2𝑥3

= ... =
𝑥𝑚―1― 𝑥𝑛𝑥𝑛―1𝑥𝑛 = 𝑑

Now, 𝑥1𝑥2 + 𝑥2𝑥3 +... + 𝑥𝑛+1𝑥𝑛
=

1𝑑 [𝑥1― 𝑥2 + 𝑥2― 𝑥3 + … + 𝑥𝑛―1― 𝑥𝑛]

=  
𝑥1― 𝑥𝑛𝑑

But  
1𝑥𝑛 =

1𝑥1
+ (𝑛 ― 1)𝑑∴   

𝑥1― 𝑥𝑛𝑥1𝑥𝑛 = (𝑛 ― 1)𝑑
or  

𝑥1― 𝑥𝑛𝑑 = (𝑛 ― 1)𝑥1𝑥𝑛∴ 𝑥1𝑥2 + 𝑥2𝑥3 + ... + 𝑥𝑛―1𝑥𝑛 = (𝑛 ― 1)𝑥1𝑥𝑛
16 (d)

Given 𝑎,𝑏,𝑐 are in GP and 4𝑎,5𝑏,4𝑐 are in AP.∴  𝑏2 = 𝑎𝑐 and 5𝑏=
4𝑎+ 4𝑐

2⇒𝑏2 = 𝑎𝑐 and 5𝑏= 2𝑎+ 2𝑐
Now,     𝑎+ 𝑏+ 𝑐= 70                (given)⇒2𝑎+ 2𝑐+ 2𝑏= 140⇒ 5𝑏+ 2𝑏= 140⇒ 𝑏= 20

17 (d)

Since, 𝑝,𝑞 and 𝑟  in HP.⇒𝑞=
2𝑝𝑟𝑝+ 𝑟 ⇒𝑞2 =  

𝑝𝑟𝑝+ 𝑟 = 𝐾    (say)⇒𝑞= 2𝐾, 𝑝𝑟= (𝑝+ 𝑟)𝐾
Also, 𝑝2, 𝑞2, 𝑟2 are in AP.∴  2𝑞2 = 𝑝2 + 𝑟2 = (𝑝+ 𝑟)2― 2𝑝𝑟⇒8𝐾2 = (𝑝+ 𝑟)2― 2(𝑝+ 𝑟)𝐾⇒(𝑝+ 𝑟)2― 2(𝑝+ 𝑟)𝐾 ― 8𝐾2 = 0⇒𝑝+ 𝑟= 4𝐾, ― 2𝐾
When 𝑝+ 𝑟= 4𝐾, then 𝑝𝑟= 4𝐾2∴ (𝑝 ― 𝑟)2 = (𝑝+ 𝑟)2― 4𝑝𝑟= 16𝐾2― 16𝐾2 = 0

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



⇒ 𝑝= 𝑟
But this is not possible ( ∵ 𝑝 ≠ 𝑟)∴ 𝑝+=―2𝐾 ⇒𝑝𝑟=―2𝐾 ∙ 𝐾=―2𝐾2

Now, (𝑝 ― 𝑟)2 = (𝑝+ 𝑟)2― 4𝑝𝑟
= 4𝐾2― 4(―2𝐾2) = 12 𝐾2⇒𝑝 ― 𝑟=± 2 3𝐾⇒𝑝= (―1 ± 3)𝐾

And 2𝑟=―2𝐾 ∓ 3𝐾⇒ 𝑟= (―1∓ 3)𝐾∴ 𝑝 :𝑞 :𝑟= (―1∓ 3)𝐾 :2𝐾 :(―1∓ 3)𝐾
=―1∓ 3 :2:―  1∓ 3

=  (―1∓ 3 : (― 2) : (―1∓ 3)

18 (a)

Given, 𝑥= 1 +
2

1!
+

22

2!
+

23

3!
+...⇒𝑥= 𝑒2⇒𝑥―1 = 𝑒―2

19 (a)

Since, 
1

14 +
1

24 +
1

34 +...∞=
𝜋4

90⇒ 𝜋
90

= ( 1

14
+

1

34
+ ...∞) + ( 1

24
+

1

44
+

1

64
+ ...∞)

⇒ 𝜋4

90
= ( 1

14
+

1

34
+ ...∞) +

1

24 ( 1

14
+

1

24
+

1

34
+ ...∞)

⇒ 𝜋4

90
= ( 1

14
+

1

34
+ ...∞) +

1

16(𝜋4

90)

⇒ 𝜋4

96
=

1

14
+

1

34
+ ...∞

20 (a)

We have,

(𝑥+ 𝑦) + (𝑥2 + 𝑥𝑦+ 𝑦2) + (𝑥3 + 𝑥2𝑦+ 𝑥 𝑦2 + 𝑦3) +…∞
=
𝑥2― 𝑦2𝑥 ― 𝑦 +

𝑥3― 𝑦3𝑥 ― 𝑦 +
𝑥4― 𝑦4𝑥 ― 𝑦 + …to ∞

=
1𝑥 ― 𝑦{(𝑥2 + 𝑥3 + 𝑥4 + …)― (𝑦2 + 𝑦3 + 𝑦4 + …)}

=
1𝑥 ― 𝑦{ 𝑥2

1― 𝑥 ― 𝑦2

1― 𝑦} =
𝑥+ 𝑦 ― 𝑥𝑦

1― 𝑥 ― 𝑦+ 𝑥𝑦
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. C D B B B C A A A B

Q. 11 12 13 14 15 16 17 18 19 20

A. C C D C B D D A A A
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