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PART – A 

I. Answer all the multiple-choice questions:                      (𝟏𝟎 × 𝟏 = 𝟏𝟎) 

1. If 𝐴 =  [
3 2
2 4

] 𝑡ℎ𝑒𝑛 2𝐴′ is  

A) [
6 1
4 2

]  B) [
6 2
4 8

]  C) [
6 2
8 4

]  D) [
6 4
4 8

] 

Ans: (D)  [
6 4
4 8

] 

 

2. If 𝐶10 = 𝐶5
𝑛𝑛  then value of ‘n’ is  

A) 15   B) 25   C) 5   D) 10 

Ans: (A) 15 

 

3. Two coins are tossed simultaneously. The probability of getting exactly two heads is  

A) 
1

2
   B) 

3

4
   C) 

1

4
   D) 1 

Ans: (C) 
1

4
 

 

4. The converse of ~𝑝 → ~𝑞 is  

A) ~𝑝 → 𝑞  B) 𝑞 → 𝑝  C) 𝑝 → 𝑞  D) ~𝑞 → ~𝑝 

Ans: D) ~𝑞 → ~𝑝  

 

5. The Compound ratio of 3: 4 𝑎𝑛𝑑 4: 7 is  

A) 3: 12  B) 3: 7   C) 7: 3   D) 12:7 

Ans: (B) 3: 7 

 

6. If sin 𝐴 =
1

2
 then value of 𝑠𝑖𝑛2𝐴 is  

A) 
√3

2
   B) 

1

2
   C) 0   D) 1 

Ans: (A) 
√3

2
 

 

7. The equation of the directrix of the parabola 𝑥2 = 8𝑦 is  

A) 𝑦 = 2  B) 𝑥 = 2  C) 𝑥 = −2  D) 𝑦 = −2 

Ans: (D) 𝑦 = −2 

 

8. If 𝑦 = 5𝑒𝑥 − 𝑙𝑜𝑔𝑥 𝑡ℎ𝑒𝑛
𝑑𝑦

𝑑𝑥
 is  

A) 𝑒5𝑥 −
1

𝑥
  B) 5𝑒𝑥 −

1

𝑥
  C) 5𝑒𝑥 − 𝑥  D) 5𝑥 −

1

𝑥
 

Ans: (B) 5𝑒𝑥 − 1/𝑥 

 

 

 



9. ∫
1

7𝑥+8
𝑑𝑥 is  

A) log(7𝑥 + 8) + 𝐶   B) 
log (7𝑥+8)

7
+ 𝐶 

C) 7 log(7𝑥 + 8) + 𝐶   D) 
1

log(7𝑥+8)
+ 𝐶 

Ans: (B) 
log (7𝑥+8)

7
+ 𝐶 

 

10. ∫ 𝑥5𝑑𝑥 is  

A) 5𝑥4 + 𝐶  B) 
𝑥5

5
+ 𝐶  C) 

𝑋4

4
+ 𝐶  D) 

𝑥6

6
+ 𝐶 

Ans: (D) 
𝑥6

6
+ 𝐶 

 

II. Match the following:                                         (𝟓 × 𝟏 = 𝟓) 

11.    A     B 

     A) If |
3 𝑥
4 2

| = 2 then value of ‘x’ is           i)  7 

     B) If 𝑃3 = 210𝑛  then value of ‘n’ is              ii)  
√3−1

2√2
 

     C) Third proportional of 4,6 is                       iii) 2 

      D) 𝑠𝑖𝑛150  is                    iv)  1 

      E) 
𝑠𝑖𝑛4𝑥+2

𝑠𝑖𝑛2𝑥+1
           v)  

√3+1

2√2
 

            vi)  9 

Solution:  A) 1 

 B) 7 

 C) 9 

 D) 
√3−1

2√2
 

 E) 2 

III. For questions 12 to 16 choose the appropriate answer from the given options:      
                        (𝟓 × 𝟏 = 𝟓)           

                                                (35,1,3,30,16) 

12. If [
−9
2

] − [
5

−1
] = [

−14
𝑥

] then value of ‘x’ is  

Ans: 3 

 

13. The number of diagnosis in a decagon is 

Ans: 35 

 

14. If 5: 20 = 3: 𝑥 𝑡ℎ𝑒𝑛 ′𝑥′  = ___________ 

Ans: 12 

 

15. Length of the latus rectum of parabola 𝑦2 = 16𝑥 is__________ 

Ans:  16 

 

16. ∫ 𝑠𝑖𝑛𝑥 𝑑𝑥 =  _________
𝜋

2
0

 

Ans: 1 

 



IV. Answer any six questions:                                 (𝟔 × 𝟐 = 𝟏𝟐)  

17. Find matrix 𝐴 𝑖𝑓 2𝐴 + 𝐵 =  [
2 0

−1 3
] 𝑤ℎ𝑒𝑟𝑒 𝐵 =  [

1 −1
3 0

].  

Ans: 2𝐴 + 𝐵 =  [
2 0

−1 3
] 

 ⇒ 2𝐴 + [
1 −1
3 0

] = [
2 0

−1 3
] 

 2𝐴 = [
2 0

−1 3
] − [

1 −1
3 0

] 

 2𝐴 = [
1 1

−4 3
] 

 𝐴 =  [

1

2

1

2

−2
3

2

] 

 

18. In how many ways can 6 people be chosen out of 10 people if one particular person is always included? 

Ans: No of ways = 𝐶6−1 = 𝐶5
910−1  

   =
9×8×7×6×5

5×4×3×2×1
  = 126 

 

19. If A and B are mutually exclusive events with 𝑃(𝐴) =
2

5
, 𝑃(𝐵) =

1

7
. 𝐹𝑖𝑛𝑑 𝑃(𝐴 ∪ 𝐵).  

Ans: 𝑃(𝐴 ∩ 𝐵) = 0 

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵)   

                =
2

5
+

1

7
=

14+5

35
=

19

35
  

 

20. If 𝑎: 𝑏 = 3: 4, 𝑏: 𝑐 = 8: 15 𝑓𝑖𝑛𝑑 𝑎: 𝑏: 𝑐 

Ans: 𝑎: 𝑏 = 3: 4 × 2 

         𝑏: 𝑐 = 8: 15 

           𝑎: 𝑏 = 6: 8 

           𝑏: 𝑐 = 8: 15 

          𝑎: 𝑏: 𝑐 = 6: 8: 15 

 

21. Banker’s discount and Banker’s gain on a certain bill due to after sometime are ₹1,250 and ₹50 

respectively. Find the face value of the bill.  

Ans: 𝐵𝐷 = 1250 

    𝐵𝐺 = 50 

    𝐵𝐺 = 𝐵𝐷 − 𝑇𝐷 

     50 = 1250 − 𝑇𝐷  

     𝑇𝐷 = 1200 

     𝐹 =  
𝐵𝐷 ×𝑇𝐷

𝐵𝐺 
 

    𝐹 =  
1250×1200

50
 

    𝐹 = ₹30,000 

 

22. Find equation of parabola given vertex is (0,0)𝑎𝑛𝑑 𝑓𝑜𝑐𝑢𝑠 𝑖𝑠 (−4,0).  

Ans: (−𝑎, 0) = (−4, 0)𝑎 = 4 

Focus on ′−′𝑣𝑒 𝑋 − 𝑎𝑥𝑖𝑠  

⇒ 𝑦2 = −4𝑥  

𝑦2 = 16𝑥  



23. 𝐼𝑓 𝑦 = 𝑥𝑥𝑓𝑖𝑛𝑑
𝑑𝑦

𝑑𝑥
.  

Ans: 𝑦 = 𝑥𝑥 

 log 𝑦 = 𝑥 log 𝑥  

 
1

𝑦
 
𝑑𝑦

𝑑𝑥
= 𝑥 ×

1

𝑥
+ log 𝑥. 1 

 
𝑑𝑦

𝑑𝑥
= 𝑦[1 + 𝑙𝑜𝑔𝑥] 

 
𝑑𝑦

𝑑𝑥
= 𝑥𝑥[1 + log 𝑥].  

 

24. The total cost function is given by 𝐶 = 𝑞3 − 3𝑞2 + 15𝑞 + 27 where q is output. Find the marginal cost 

and fixed cost.  

Ans: 𝐶 = 𝑞3 − 3𝑞2 + 15𝑞 + 27 

 Fixed cost = 27 

𝑀. 𝐶 =
𝑑

𝑑𝑞
 (𝐶)  

𝑀. 𝐶 = 3𝑞2 − 6𝑞 + 15  

 

25. Find the area bounded by the curve 𝑦 = 𝑥2, 𝑥 − 𝑎𝑥𝑖𝑠 𝑎𝑛𝑑 𝑙𝑖𝑛𝑒𝑠 𝑥 = 0, 𝑥 = 1.  

Ans: 𝑦 = 𝑥2, 𝑥 = 0 , 𝑥 = 1 

 𝐴 =  ∫ 𝑥2𝑑𝑥
1

0
 

 = 
𝑥3

3
 

 =
1

3
− 0 =

1

3
 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠  

  

V. Answer any six questions:                           (𝟔 × 𝟑 = 𝟏𝟖) 

26. Solve using Cramer’s rule  

2𝑥 + 𝑦 = 1  

𝑥 − 3𝑦 = 4  

Ans: 2𝑥 + 𝑦 = 1 

    𝑥 − 3𝑦 = 4 

   ∆=  |
2 1
1 −3

| =  −6 − 1 = −7 

   ∆𝑥 =   |
1 1
4 −3

| = −3 − 4 = −7  

  ∆𝑦 =  |
2 1
1 4

| = 8 − 1 = 7  

  𝑥 =
∆𝑥

∆
=

−7

−7
= 1  

  𝑦 =
∆𝑦

∆
=

7

−7
= −1  

 

27. Find the number of permutations of the letters of the word ENGINEERING. How many of these  

A) begin with GIN and end with GRIN  

Ans: Total = 11 

𝑡 → 3 𝑁 − 3 𝐺 − 2𝐼 − 2  

Total permutations = 
111

3631.21.21
 

A) begin with GIN and end with GRIN  

                  GIN …………GRIN 



           REMAINING LETTERS = 4 

  E = 3 

  Permutations = 
4!

3!
 

B) have all 3 E’s together.  

        Ans: 3𝐸′𝑠 together  

+ 8  remaining letters.  

 Total = 9 

 N- 3 G – 2 I – 2 

 Permutations = 
9!

3!2!2!
 

 

28. 3 Carpenters can earn ₹360 in 6 days working 9 hours a day. How much will 8 carpenters earn in 12 

days working 6 hours a day?  

Ans:  

Persons  Days  Hours  Earnings  

3 6 9 360 

8 12 6 x 

All are in direct proportions.  

∴
3

8
×

6

12
×

9

6
=

360

𝑥
  

162

576
=

360

𝑥
  

𝑥 = 1280   
Earnings = ₹1280 

 

29. Banker’s gain on a bill due after 6 months at 4% p.a. is ₹24. Find true discount, Banker’s discount and 

face value of the bill.  

Ans: 𝐵𝐺 = ₹24     𝑟 = 0.04 

𝑡 =
6

12
= 0.5  

TD= ?   BD= ?     F =?  

𝐵𝐺 = 𝑇𝐷. 𝑡𝑟   

24 = 𝑇𝐷. (0.5 × 0.04)  

𝑇𝐷 = ₹1200  

𝐵𝐷 = 𝐵𝐺 + 𝑇𝐷   

𝐵𝐷 = 24 + 1200  

𝐵𝐷 = ₹ 1224  

𝐹 =  
𝐵𝐷 ×𝑇𝐷

𝐵𝐺
  

𝐹 =  
1,224×1,200

24
  

𝐹 = ₹61,200  

 

30. Pathik sells out ₹6,000 of 7.5% stock at ₹108 and reinvests the proceeds in 9% stock. If his income 

increases by ₹270, at what price did he buy 9% stock?  

Ans: 𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑖𝑛𝑐𝑜𝑚𝑒 =  
7.5×6000

100
 

   = ₹ 450 

E E E 



New Income = 450 + 270 = ₹720 

Money obtained by selling stock  

F.V    M. V  

100   108 

6000   x 

Money obtained = ₹6,480 

M.V of 9% stock 

M. V    Income  

6480   720 

x    9 

  M.V of 9% stock = 
9×6480

720
= ₹81 

 

31. The price of a washing machine inclusive of sales tax is ₹13,530 if the sales tax is 10%. Find the basic 

price.  

Ans: 𝑆𝑃 = ₹13530 

     𝑆𝑇 = 10%  

     𝑆𝑇% = 10%  
     Let MP = ₹x 

 SP = MP +ST% MP  

 13530 = 𝑥 + 10%𝑥 

 13530= 1.1x  

 𝑥 = ₹12,300 

 ∴ 𝑀𝑃 = ₹12,300 

 

32. The edge of a variable cube is increasing at the rate of 6 cm/min. how fast is the volume and its surface 

area increasing when the edge is 10 cm long?  

Ans: Let edge = 𝑥 𝑐. 𝑚  
𝑑𝑥

𝑑𝑡
= 6. 𝑐𝑚/𝑚𝑖𝑛  

𝑑𝑣

𝑑𝑡
=? 

𝑑𝑠

𝑑𝑡
= ?    𝑥 = 10𝑐𝑚   

𝑉 = 𝑥3  
𝑑𝑣

𝑑𝑡
= 3𝑥2 𝑑𝑥

𝑑𝑡
= 3 × 100 × 6   

= 1800 𝑐. 𝑐/𝑚𝑖𝑛  

𝑆 = 6𝑥2  
𝑑𝑠

𝑑𝑡
= 12𝑥

𝑑𝑥

𝑑𝑡
= 12 × 10 × 6  

= 720 𝑐. 𝑚2/𝑚𝑖𝑛  

 

33. Evaluate: ∫
𝑥

(𝑥−1)(𝑥−2)
𝑑𝑥.  

Ans: ∫
𝑥

(𝑥−1)(𝑥−2)
= ∫

𝐴

𝑥−1
𝑑𝑥 + ∫

𝐵

𝑥−2
 𝑑𝑥 

𝑥

(𝑥−1)(𝑥−2)
=  

𝐴

𝑥−1
+

𝐵

𝑥−2
  

𝑥 = 𝐴(𝑥 − 2) + 𝐵(𝑥 − 1)  

Put  𝑥 = 1 

1 = 𝐴(−1) ⇒ 𝐴 = −1  

Put 𝑥 = 2 

2 = 𝐵(1) ⇒ 𝐵 = 2  



𝐼 =  ∫
−1

𝑥−1
𝑑𝑥 + ∫

2

𝑥−2
𝑑𝑥  

𝐼 = − log(𝑥 − 1) + 2 log(𝑥 − 2) + 𝐶  

 

34. Evaluate: ∫ (𝑥 + 𝑒𝑥 + 2)𝑑𝑥
2

1
.  

Ans: ∫ (𝑥 + 𝑒𝑥 + 2𝑑𝑥
2

1
 

=  
𝑥2

2
+ 𝑒𝑥 + 2𝑥 | 

= (
4

2
+ 𝑒2 + 4) − (

1

2
+ 𝑒 + 2)  

= 2 + 𝑒2 + 4 −
1

2
− 𝑒 − 2 = 𝑒2 +

7

2
  

PART- D 

 VI. Answer any four questions:                                      (𝟒 × 𝟓 = 𝟐𝟎) 

35. Solve by matrix method 

3𝑥 + 2𝑦 − 𝑧 = 6  

3𝑥 + 𝑦 − 2𝑧 = 3   

2𝑥 − 3𝑦 − 𝑧 = −1   

 𝐴 = [
3 2 −1
3 1 −2
2 −3 −1

] 𝐵 = [
6
3

−1
] 𝑋 = [

𝑥
𝑦
𝑧

] 

 |𝐴| = 3(−1 − 6) − 2(−3 + 4) − 1(−9 − 2) 

 |𝐴| = −21 − 2 + 11 = −12 

 𝐴11 = (−1 − 6) = −7 

 𝐴12 =  −(−3 + 4) = −1 

 𝐴13 = −9 − 2 = −11 

 𝐴21 = −(−2 − 3) = 5 

 𝐴22 = −3 + 2 = −1 

 𝐴23 = −(−9 − 4) = 13 

 𝐴31 = −4 + 1 = −3 

 𝐴32 = (−6 + 3) = 3 

 𝐴33 = 3 − 6 = −3  

 𝑎𝑑𝑗𝐴 =  [
−7 −1 −11
5 −1 13

−3 3 −3
]

𝑇

 

 𝑎𝑑𝑗 =  [
−7 5 −3
−1 −1 3

−11 13 −3
] 

 𝐴−1 =
1

|𝐴|
 𝑎𝑑𝑗𝐴 

 𝐴−1 =
1

−12
[

−7 5 −3
−1 −1 3

−11 13 −3
] 



 𝑋 = 𝐴−1𝐵 

 𝑋 =
1

−12
[

−7 5 −3
−1 −1 3

−11 13 −3
] [

6
3

−1
] 

 𝑋 =
1

−12
[
−42 +15 +3
−6 −3 −3

−66 +39 +3
] 

 𝑋 =  
1

−12
[
−24
−12
−24

] 

 𝑋 = [
2
1
2

] 

 𝑥 = −2  𝑦 = 1   𝑧 = 2  

 

36. Resolve into partial fractions 
9

(𝑥+1)(𝑥+2)2  

Ans: 
9

(𝑥+1)(𝑥+2)2
=

𝐴

(𝑥+1)
+

𝐵

(𝑥+2)
+

𝐶

(𝑥+2)2
 

 9 = 𝐴(𝑥 + 2)2 + 𝐵(𝑥 + 1)(𝑥 + 2) + 𝐶(𝑥 + 1) 

 Put 𝑥 = −1 

 9 = 𝐴(1) ⇒ 𝐴 = 9 

 Put 𝑥 = −2 

 9 = 𝐶(−1) ⇒ 𝐶 = −9 

 Comparing co-ef 𝑥2 

 𝑂 = 𝐴 + 𝐵 

 𝑂 = 9 + 𝐵 

 𝐵 = −9 

 ∴
9

(𝑥+1)(𝑥+2)2 =
9

𝑥+1
−

9

𝑥+2
−

9

(𝑥+2)2
 

 

37. Verify whether the propositions (𝑝 ∧ ~ 𝑞)𝑉𝑞 𝑎𝑛𝑑 𝑝𝑉𝑞. are logically equivalent.  

 

p q ~q 𝑷 ∩ ~𝒒 (𝑷 ∩ ~𝒒) ∪ 𝒒 𝒑 ∪ 𝒒 

T T F F T T 

T F T T T T 

F T F F T T 

F F T F F F 

∴ propositions are logically equalent.  

 

 

 

 



38. An Engineering company has 80% leaning effect and spends 1000 hours to produce 1 lot of the product. 

Estimate the labour cost of producing 8 lots of the product if the labour cost is ₹40 per hour.  

Ans:  

Units 

Produced  

Total in 

units  

Cumulative average 

time per unit (hours)  

Total 

Hours  

1 

1 

2 

4 

 

1 

2 

4 

8 

1000 

80%of 1000=800 

80%80 = 640 

80% of 640 = 512 

1000 

1600 

2560 

4096 

Total hours to produce 8 lots = 4096 hrs  

Total labour cost at ₹ 40 per hr = 4096 × 40 = ₹1,63,840 

 

39. Solve the LPP graphically.  

Maximize 𝑍 = 10500𝑥 + 9000𝑦 

Subject to the constraints  

𝑥 + 𝑦 ≤ 50  

2𝑥 + 𝑦 ≤ 80   

𝑥, 𝑦 ≥ 0.  

Ans: 𝑍 = 10500𝑥 + 9000𝑦 

 𝑥 + 𝑦 ≤ 50 

 2𝑥 + 𝑦 ≤ 80 

 𝑥, 𝑦 ≥ 0 

  𝑥 + 𝑦 = 50    2𝑥 + 𝑦 = 80 

 (0,50) and (50,0)    (0,80) and (40,0) 

 

 

 

 

 

 

 

 

 

Corner points  𝑧 = 10500𝑥 + 9000𝑦  

(0,50) 

(0,0) 

(40,0) 

(30,20) 

 

450000 

0 

420000 

495000 

 𝑍 max = 495000𝑎𝑡(30,20)  

 

80 – 

70  – 

60  – 

50  – 

40  – 

30  – 

20 – 

10 – 

10        20      30 40  50 

2x + y = 80 

(40, 10) 

(0, 0) 

(0, 50) 



40. Prove that  
𝑐𝑜𝑠7𝑥+𝑐𝑜𝑠3𝑥−𝑐𝑜𝑠5𝑥−𝑐𝑜𝑠𝑥

𝑠𝑖𝑛7𝑥−𝑠𝑖𝑛3𝑥−𝑠𝑖𝑛5𝑥+𝑠𝑖𝑛𝑥
= 𝑐𝑜𝑡2𝑥.  

Ans: 
𝑐𝑜𝑠7𝑥+𝑐𝑜𝑠3𝑥−(𝑐𝑜𝑠5𝑥+𝑐𝑜𝑠𝑥)

(𝑠𝑖𝑛7𝑥−𝑠𝑖𝑛3𝑥)−(𝑠𝑖𝑛𝑥5𝑥−𝑠𝑖𝑛𝑥)
 

   =
2𝑐𝑜𝑠5𝑥𝑐𝑜𝑠2𝑥−2𝑐𝑜𝑠3𝑥𝑐𝑜𝑠2𝑥

2 cos 5𝑥2𝑥−2 𝑐𝑜𝑠3𝑥𝑠𝑖𝑛2𝑥
 

=
2𝑐𝑜𝑠2𝑥(𝑐𝑜𝑠5𝑥−𝑐𝑜𝑠3𝑥)

2𝑠𝑖𝑛2𝑥(𝑐𝑜𝑠5𝑥−𝑐𝑜𝑠3𝑥)
    

= 𝑐𝑜𝑡2𝑥  

 

41. If 𝑦 = 𝑥 + √𝑥2 − 1𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 (𝑥2 − 1)𝑦2 + 𝑥𝑦1 − 𝑦 = 0.  

Ans: 𝑦 = 𝑥 + √𝑥2 − 1  

𝑦1 = 1 +
1

2√𝑥2−1
× 2𝑥  

𝑦1 =
√𝑥2−1+𝑥

√𝑥2−1
  

𝑦1√𝑥2 − 1 = √𝑥2 − 1 + 𝑥  

𝑦1 ×
1

2√𝑥2−1
× 2𝑥 + √𝑥2 − 1 𝑦2 = 1 +

1

2√𝑥2−1
× 2𝑥  

𝑥𝑦1

√𝑥2−1
+ √𝑥2 − 1 𝑦2 =

√𝑥2−1+𝑥

√𝑥2−1
  

𝑥𝑦1

√𝑥2−1
+ √𝑥2 − 1 𝑦2 =

𝑦

√𝑥2−1
  

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑏𝑦 √𝑥2 − 1  

𝑥𝑦1 + (𝑥2 − 1)𝑦2 = 𝑦  

(𝑥2 − 1)𝑦2 + 𝑥𝑦1 − 𝑦 = 0  

 

PART- E 

 VII. Answer the following questions:                       

42. Prove that lim
𝑥→𝑎

(
𝑋𝑛−𝑎𝑛

𝑋−𝑎
) = 𝑛. 𝑎𝑛−1 for all rational values of ‘n’.      (6) 

43. Proof:  

 Case 1: Let n be a positive integer.  

 𝑥𝑛 − 𝑎𝑛 = (𝑥 − 𝑎)(𝑥𝑛−1 + 𝑥𝑛−2. 𝑎 + 𝑥𝑛−3𝑎2 + ⋯ + 𝑎𝑛−1) ÷ 𝑏𝑦(𝑥 − 𝑎) and apply 𝑙𝑖𝑚 𝑥 → 𝑎 on 

both sides  

∴ lim
𝑥→𝑎

[
𝑥𝑛 − 𝑎𝑛

𝑥 − 𝑎
] = lim

𝑥→𝑎
[
(𝑥 − 𝑎)(𝑥𝑛−1 + 𝑥𝑛−2𝑎 + ⋯ 𝑎𝑛−1)

𝑥 − 𝑎
] 

    = lim
𝑥→𝑎

[𝑥𝑛−1 + 𝑥𝑛−2𝑎 + ⋯ 𝑎𝑛−1]  

    = 𝑎𝑛−1 + 𝑎𝑛−2𝑎 + ⋯ + 𝑎𝑛−1 

    =  𝑎𝑛−1 + 𝑎𝑛−1 + ⋯ + 𝑎𝑛−1 

    = 𝑛. 𝑎𝑛−1 

  ∴ lim
𝑥→𝑎

[
𝑥𝑛−𝑎𝑛

𝑥−𝑎
] = 𝑛. 𝑎𝑛−1 

 

Case2: Let n be a negative integer  

 Put 𝑛 = −𝑚, 𝑚 > 0 

 Consider 
𝑥𝑛−𝑎𝑛

𝑥−𝑎
=  

𝑥−𝑚−𝑎−𝑚

𝑥−𝑎
  

   = [
1

𝑥𝑚−
1

𝑎𝑚

𝑥−𝑎
]  

   =
𝑎𝑚−𝑥𝑚

𝑥𝑚𝑎𝑚(𝑥−𝑎)
 

  =
−1

𝑎𝑚𝑥𝑚 (
𝑥𝑚−𝑎𝑚

𝑥−𝑎
) apply 𝑙𝑖𝑚𝑥 → 𝑎 on both sides  



 ∴ lim
𝑥→𝑎

[
𝑥𝑛−𝑎𝑛

𝑥−𝑎
] = lim

𝑥→𝑎

1

𝑎𝑚𝑥𝑚 (
𝑥𝑚−𝑎𝑚

𝑥−𝑎
) 

    =
1

𝑎𝑚𝑎𝑚 𝑚. 𝑎𝑚−1[𝐵𝑦 𝑐𝑎𝑠𝑒 1] 

    = (−𝑚)
𝑎𝑚−1

𝑎2𝑚
= (−𝑚)𝑎−𝑚−𝐼 

    = 𝑛. 𝑎𝑛−1[∵ −𝑚 = 𝑛] 

  ∴ lim
𝑥→𝑎

[
𝑥𝑛−𝑎𝑛

𝑥−𝑎
] = 𝑛. 𝑎𝑛−1 

Case3: Let 𝑛 =
𝑝

𝑞
 where p and q are integers and 𝑞 ≠ 0 

∴ lim
𝑥→𝑎

[
𝑥𝑛−𝑎𝑛

𝑥−𝑎
] =  lim

𝑥→𝑎
[

𝑥𝑝/𝑞−𝑎𝑝/𝑞

𝑥−𝑎
]  

= lim
𝑥→𝑎

(𝑥
𝑡
𝑞)

𝑝

−(𝑎𝑡 𝑞⁄ )
𝑝

𝑥−𝑎
  

Let 𝑥𝑡 𝑞⁄ = 𝑦 𝑎𝑛𝑑 𝑎𝑡 𝑞⁄ = 𝑏 

⇒ 𝑥 = 𝑦𝑞 𝑎𝑛𝑑 𝑎 = 𝑏𝑞  

Also 𝑥 → 𝑎 changes to 𝑦 → 𝑏 

∴ lim
𝑥→𝑎

[
𝑥𝑛−𝑎𝑛

𝑥−𝑎
] =  lim

𝑦→𝑏
[

𝑦𝑝−𝑏𝑝

𝑦𝑞−𝑏𝑞]  

  = lim
𝑦→𝑏

[

𝑦𝑝−𝑏𝑝

𝑦−𝑏

𝑦𝑝−𝑏𝑞

𝑦−𝑏

] 

 =
𝑝.𝑏𝑝−1

𝑞.𝑏𝑞−1 (by case 1) 

  =
𝑝

𝑞
. 𝑏𝑝−1−𝑞+1 =

𝑝

𝑞
. 𝑏𝑝−𝑞 

  = 
𝑝

𝑞
. (𝑎𝐼 𝑞⁄ )

𝑝−𝑞
=

𝑝

𝑞
. 𝑎𝑝 𝑞−1⁄  

  = 𝑛. 𝑎𝑛−1[∵ 𝑝/𝑞 = 𝑛] 

∵ lim
𝑥→𝑎

[
𝑥𝑛−𝑎𝑛

𝑛−𝑎
] = 𝑛. 𝑎𝑛−1 

Hence the result is true for all rational values of n 

OR 

Show that the points (2, −4)(3, −1)(3, −3)(0,0) are concyclic.  

        Ans: 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 

 (0,0) ⇒ 𝐶 = 0 

 (2, −4) ⇒ 4 + 16 + 49 − 8𝑓 = 0 

   49 − 8𝑓 = −20 

   𝑔 − 2𝑓 = −5 

 (3, −1) ⇒ 9 + 1 + 69 − 2𝑓 = 0  

   6𝑔 − 2𝑓 = −10 

   3𝑔 − 𝑓 = −5 

 (1) × 3 ⇒ 3𝑔 − 6𝑓 = −15 

                      
(−)(+)(+)
3𝑔−𝑓=−5

−5𝑓=−10
 

  ⇒ 𝑓 = 2 

 Sub in (1) 

  𝑔 − 4 = −5 

  𝑔 = −1 

 Substituting, 

  𝑥2 + 𝑦2 − 2𝑥 + 4𝑦 = 0 ………..(2) 

  Take (3,-3) in LHS of (2) 

  9 + 9 − 6 − 12 = 0 

 ∴ Points are concyclic 



44. A person is at top of a tower 75 feet high. From there he observes a vertical pole and finds the angles of 

depression of top and bottom of the pole are 300 and 600 respectively. Find the height of the pole.   (4) 

Ans: 

 

 

 

 

 

 

 

 

 

 

 

 

 Here 𝐴𝐶 = 𝐷𝐸  and 𝐵𝐸 = 75 − ℎ 𝐶𝐷 =? 

From 𝑡𝑟𝑎𝑖𝑛𝑔𝑙𝑒   𝐵𝐸𝐷 

𝑡𝑎𝑛300 =
𝐵𝐸

𝐷𝐸
  

1

√3
=

𝐵𝐸

𝐴𝐶
  

𝐴𝐶 =  √3, 𝐵𝐸  

From triangle BAC 𝑡𝑎𝑛60 =
𝐴𝐵

𝐴𝐶
  

√3 =
75

𝐴𝐶
  

𝐴𝐶 =
75

√3
  

𝑖𝑛 (1)  

√3𝐵𝐸 =  
75

√3
  

𝐵𝐸 =
75

3
  𝐵𝐸 = 25  

∴ 𝐶𝐷 = 75 − 25  

𝐶𝐷 = 50  Therefore height of the pole is 50m. 

 

OR 

Find the value of (1.1)4 using binominal theorem upto 4 decimal places.  

(1.1)4 = (1 + 0.1)4  

= 𝐶0 + 𝐶1(0.1) + 𝐶2(0.1)2 + 𝐶3(0.1)34444 + 𝐶4(0.1)44   

= 1 + 4(0.1) + 6 × (0.01) + 4(0.001) +1(0.0001)  

= 1.4641  
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