
 

Online Dec-exam 2020 [Sample Question Paper For Sem-1]                             Sub: AM-1 

Note: Each Question is Compulsory (Each Question Carrying 2 Marks) 

1)   𝑇ℎ𝑒 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑒𝑑 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑟𝑜𝑜𝑡𝑠 (1 + 𝑖)
1

3⁄  𝑖𝑠 𝑒𝑞𝑢𝑎𝑙𝑠 𝑡𝑜 

      a) 1      

      b) 1-i       

      c)   1+i      

      d) None of these 

 

2) If A =
1

9
[ 
−8 4 1
1 4 −8
4 7 4

 ]  is orthogonal then A−1 is  

a) 
1

9
[ 
−8 4 1
1 4 −8
4 7 4

 ] 

b) [ 
−8 4 1
1 4 −8
4 7 4

 ] 

c) 
1

9
[ 
−8 1 4
4 4 7
1 −8 4

] 

d) [ 
−8 1 4
4 4 7
1 −8 4

] 

 

3) 𝐼𝑓  𝑧 = 𝑒𝑥𝐶𝑜𝑠𝑦 𝑡ℎ𝑒𝑛 𝑧𝑥 is 

         a) 𝑒𝑥𝐶𝑜𝑠𝑦 

         b) 𝑒𝑥(−𝑠𝑖𝑛𝑦) 

         c) 𝑒𝑥𝑠𝑖𝑛𝑦 

         d) None of these 

 



 

 

4)  log(1 + 𝑖𝑡𝑎𝑛𝛼) = 

        a) log(𝑠𝑒𝑐𝛼) 

        b) log(𝑐𝑜𝑠𝛼) 

        c) log(𝑐𝑜𝑠𝛼) + 𝑖𝛼 

        d) log(𝑠𝑒𝑐𝛼) + 𝑖𝛼 

 

5)    𝑓(𝑥, 𝑦) = 𝑥3 + 3𝑥𝑦2 − 3𝑥2 − 3𝑦2 + 4 𝑡ℎ𝑒𝑛 𝑠 =
𝜕2𝑓

𝜕𝑥𝜕𝑦
 𝑎𝑡 (0,0) 𝑖𝑠 

         a) 6 

         b) minus 6 

         c) 0 

         d) both option a and option b correct 

 

 

6)   7𝑐𝑜𝑠ℎ𝑥 + 8𝑠𝑖𝑛ℎ𝑥 = 1, 𝑓𝑜𝑟 𝑟𝑒𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥 𝑖𝑠         

       𝑎) 2𝑙𝑜𝑔5   𝑏)𝑙𝑜𝑔5      𝑐) 3𝑙𝑜𝑔2       𝑑) 2𝑙𝑜𝑔3 

 

7)   If A = [
1 2 −1
2 4 0

−1 0 −2
   

3
−1
7

]   then Rank of A is  

a) 1 

b) 2 

c) 3 

d) None of these  

 

 

 

 



 

 

8)    𝐼𝑓 𝑢 = 𝑥2 + 𝑥𝑦𝑧 + 𝑧 𝑡ℎ𝑒𝑛 𝑓𝑥(1,1,1) 𝑖𝑠  

         a) 0 

         b) 1 

         c) 3 

         d) None of these 

 

9)   𝑠𝑖𝑛5𝜃 𝑖𝑠  

      a) 
1

16
[𝑠𝑖𝑛5𝜃 − 5𝑠𝑖𝑛3𝜃 + 10𝑠𝑖𝑛𝜃] 

      b) 
1

8
[𝑠𝑖𝑛5𝜃 − 5𝑠𝑖𝑛3𝜃 + 10𝑠𝑖𝑛𝜃] 

      c) 
1

16
[𝑠𝑖𝑛5𝜃 + 5𝑠𝑖𝑛3𝜃 + 10𝑠𝑖𝑛𝜃] 

      d) 
1

8
[𝑐𝑜𝑠5𝜃 − 5𝑐𝑜𝑠3𝜃 + 10𝑐𝑜𝑠𝜃] 

 

10)    𝐼𝑓  𝑧 = 𝑐𝑜𝑠 (
𝑥

𝑦
) + 𝑠𝑖𝑛 (

𝑥

𝑦
) , 𝑡ℎ𝑒𝑛 𝑥 𝑧𝑥 +  𝑦 𝑧𝑦  𝑖𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 

          a)  z 

          b)  2z 

          c)  0 

          d)  4z 

 

11) 𝑁𝑒𝑤𝑡𝑜𝑛 𝑅𝑎𝑝ℎ𝑠𝑜𝑛 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑓𝑜𝑟 𝑓(𝑥) = 0 𝑖𝑠  

a) 𝑥𝑖+1 = 𝑥𝑖 −
𝑓(𝑥𝑖)

𝑓′(𝑥𝑖)
   

b) 𝑥 =
𝑎𝑓(𝑏)−𝑏𝑓(𝑎)

𝑓(𝑏)−𝑓(𝑎)
  𝑤ℎ𝑒𝑟𝑒 𝑓(𝑎) < 0 𝑎𝑛𝑑 𝑓(𝑏) > 0  

c) 𝑥 =
𝑎+𝑏

2
 𝑤ℎ𝑒𝑟𝑒 𝑓(𝑎) < 0 𝑎𝑛𝑑 𝑓(𝑏) > 0  

d) 𝑥𝑖+1 = 𝑥𝑖 +
𝑓(𝑥𝑖)

𝑓′(𝑥𝑖)
   

 



 

 

12)  𝐼𝑓 𝑐𝑜𝑠𝛼. 𝑐𝑜𝑠ℎ𝛽 =
𝑥

2
  ,    𝑠𝑖𝑛𝛼𝑠𝑖𝑛ℎ𝛽 =

𝑦

2
     𝑡ℎ𝑒𝑛 sec(𝛼 − 𝑖𝛽) + sec(𝛼 + 𝑖𝛽)   

       𝑎) 
4𝑥

𝑥2+𝑦2        𝑏) 
4𝑦

𝑥2+𝑦2      𝑐) 
4

𝑥2+𝑦2      𝑑) 𝑁𝑜𝑛𝑒 𝑜𝑓 𝑡ℎ𝑒𝑠𝑒 

 

 

13) If A = [ 
2 + 3i 2 3i
−2i 0 1 + 2i
4 2 + 5i −i

 ]  is P + Q where P is Hermitian and Q is skew −

               hermitian is 

a) P =

[
 
 
 
 

 

2 1 + i
4+3i

2

1 − i 0
3−3i

2
4−3i

2

3+3i

2
0

 

]
 
 
 
 

and  Q =

[
 
 
 
 

 

3i 1 − i
−4+3i

2

−1 − i 0
−3+7i

2
4+3i

2

3+7i

2
−i

 

]
 
 
 
 

 

b) P =

[
 
 
 
 

 

3i 1 − i
−4+3i

2

−1 − i 0
−1+7i

2
4+3i

2

1+7i

2
−i

 

]
 
 
 
 

 and Q =

[
 
 
 
 

 

2 1 + i
4+3i

2

1 − i 0
3−3i

2
4−3i

2

3+3i

2
0

 

]
 
 
 
 

 

c) P =

[
 
 
 
 

 

2 1 + i
4+3i

2

1 − i 0
3−3i

2
4−3i

2

3+3i

2
0

 

]
 
 
 
 

and  Q =

[
 
 
 
 

 

3i 1 − i
−4+3i

2

−1 − i 0
−1+7i

2
4+3i

2

1+7i

2
−i

 

]
 
 
 
 

 

d) None of these 

 

14)     𝐼𝑓 𝑦 =
1

𝑎𝑥+𝑏
 𝑡ℎ𝑒𝑛 𝑛𝑡ℎ 𝑜𝑟𝑑𝑒𝑟 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑜𝑓 𝑦 𝑖𝑠  

           a) 𝑦𝑛= 
(−1)𝑛.(𝑛−1)!𝑎𝑛

(𝑎𝑥+𝑏)𝑛+1  

           b) 𝑦𝑛= 
(−1)𝑛.𝑛!𝑎𝑛

(𝑎𝑥+𝑏)𝑛+1 

           c) 𝑦𝑛=
(−1)𝑛−1.𝑛!𝑎𝑛

(𝑎𝑥+𝑏)𝑛
 

           d) None of these 

 



 

 

15) 𝐼𝑓 𝑢 = 𝑥2𝑓 (
𝑦

𝑥
) 𝑡ℎ𝑒𝑛: 

          a)  𝑥
𝜕𝑢

𝜕𝑥
− 𝑦

𝜕𝑢

𝜕𝑦
= 0. 

          b)  𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 0. 

          c)  𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 1. 

          d)  𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 2𝑢 

 

16) 𝑊𝑖𝑡ℎ 𝑢𝑠𝑢𝑎𝑙 𝑛𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑠, 𝑟 =
𝜕2𝑓

𝜕𝑥2  ; 𝑠 =
𝜕2𝑓

𝜕𝑥𝜕𝑦
 ; 𝑡 =

𝜕2𝑓

𝜕𝑦2    𝑎𝑡 𝑥 = 𝑎 & 𝑦 = 𝑏  

         𝑡ℎ𝑒 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑖𝑒𝑠 𝑜𝑓 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑎𝑛𝑑 𝑚𝑖𝑛𝑖𝑚𝑎 𝑢𝑛𝑑𝑒𝑟 𝑣𝑎𝑟𝑖𝑜𝑢𝑠 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 𝑎𝑟𝑒  

I II 

(𝑃) 𝑀𝑎𝑥𝑖𝑚𝑎      (1) 𝑟𝑡 − 𝑠2 = 0 
  (𝑄) 𝑀𝑖𝑛𝑖𝑚𝑎       (2) 𝑟𝑡 − 𝑠2 < 0 

           (𝑅) 𝑆𝑎𝑑𝑑𝑙𝑒 𝑃𝑜𝑖𝑛𝑡                   (3) 𝑟𝑡 − 𝑠2 > 0, 𝑟 > 0 
                (𝑆) 𝐶𝑎𝑠𝑒 𝑜𝑓 𝑓𝑎𝑖𝑙𝑢𝑟𝑒                   (4) 𝑟𝑡 − 𝑠2 > 0, 𝑟 < 0 

 

          a) 𝑃 → 1, 𝑄 → 3, 𝑅 → 4, 𝑆 → 2 

          b) 𝑃 → 2,𝑄 → 1, 𝑅 → 3, 𝑆 → 4 

          c) 𝑃 → 3, 𝑄 → 4, 𝑅 → 2, 𝑆 → 1 

          d) 𝑃 → 4,𝑄 → 3, 𝑅 → 2, 𝑆 → 1   

 

17) 𝑊ℎ𝑖𝑐ℎ 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 

        𝑎) 𝑡𝑎𝑛ℎ−1𝑥 =
1

2
𝑙𝑜𝑔 (

1 + 𝑥

1 − 𝑥
)          𝑏) 𝑠𝑖𝑛ℎ−1(𝑥) = log (𝑥 + √𝑥2 − 1)  

        𝑐) 𝑐𝑜𝑠ℎ−1(𝑥) = log (𝑥 + √𝑥2 + 1)           𝑑) 𝑁𝑜𝑛𝑒 𝑜𝑓 𝑡ℎ𝑒𝑠𝑒 

 

 

 



 

18)  𝐼𝑓 𝑢 & 𝑣 𝑎𝑟𝑒 2 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 𝑜𝑓 𝑥 ℎ𝑎𝑣𝑖𝑛𝑔 𝑛𝑡ℎ 𝑜𝑟𝑑𝑒𝑟 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑡ℎ𝑒𝑛  

          (𝑢𝑣)𝑛 = 𝑢𝑛𝑣 + 𝑛𝑢𝑛−1𝑣1 +
𝑛(𝑛 − 1)

2!
𝑢𝑛−2𝑣2 +

𝑛(𝑛 − 1)(𝑛 − 2)

3!
𝑢𝑛−3𝑣3 ……… ……+ 𝑢𝑣𝑛 

              𝑇ℎ𝑖𝑠 𝑡ℎ𝑒𝑜𝑟𝑒𝑚 𝑖𝑠 𝑘𝑛𝑜𝑤𝑛 𝑎𝑠 

             a) 𝐶𝑎𝑢𝑐ℎ𝑦′𝑠 𝑇ℎ𝑒𝑜𝑟𝑒𝑚 

             b) 𝐿𝑒𝑖𝑏𝑛𝑖𝑡𝑧′𝑠 𝑇ℎ𝑒𝑜𝑟𝑒𝑚 

             c) 𝐸𝑢𝑙𝑒𝑟′𝑠 𝑇ℎ𝑒𝑜𝑟𝑒𝑚 

             d) 𝐿𝑎𝑔𝑟𝑎𝑛𝑔𝑒′𝑠 𝑇ℎ𝑒𝑜𝑟𝑒𝑚 

 

19) 𝐼𝑓 𝑐𝑜𝑠6𝜃 + 𝑠𝑖𝑛6𝜃 = 𝛼𝑐𝑜𝑠4𝜃 + 𝛽     𝑡ℎ𝑒𝑛 𝛼 − 𝛽 𝑖𝑠 

       a) -1      

       b) 1       

       c) 
−1

4
         

       d) 
1

4
 

 

20)    If Ax = B is matrix form of system of equations  then equation has unique solution if  

a) Rank of A = Rank of [A: B] ≠ Number of unknown 

b) Rank of A = Rank of [A: B] = Number of unknown 

c) Rank of A = Rank of [A: B] 

d) None of these  

 

21)     𝑛𝑡ℎ 𝑜𝑟𝑑𝑒𝑟 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑜𝑓 𝑦 =
𝑥

(𝑥−1)(𝑥−2)(𝑥−3)
  𝑖𝑠 

           a) 
1

2

(−1)𝑛.𝑛!

(𝑥−1)𝑛+1 − 2 
(−1)𝑛.𝑛!

(𝑥−2)𝑛+1 +
3

2

(−1)𝑛.𝑛!

(𝑥−3)𝑛+1 

            b) 
1

2

(−1)𝑛.𝑛!

(𝑥−1)𝑛
− 2 

(−1)𝑛.𝑛!

(𝑥−2)𝑛 +
3

2

(−1)𝑛.𝑛!

(𝑥−3)𝑛
 

            c) 
(−1)𝑛.𝑛!

(𝑥−1)𝑛+1 − 2 
(−1)𝑛.𝑛!

(𝑥−2)𝑛+1 +
(−1)𝑛.𝑛!

(𝑥−3)𝑛+1 

            d) 
(−1)𝑛.𝑛!

(𝑥−1)𝑛
− 2 

(−1)𝑛.𝑛!

(𝑥−2)𝑛
+

(−1)𝑛.𝑛!

(𝑥−3)𝑛
 



 

 

22)     𝐼𝑓 𝑦 = sin(𝑎𝑥 + 𝑏) 𝑡ℎ𝑒𝑛 𝑛𝑡ℎ 𝑜𝑟𝑑𝑒𝑟 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑜𝑓 𝑦 𝑖𝑠 

           a) −cos (𝑎𝑥 + 𝑏) 

           b) −𝑠𝑖𝑛(𝑎𝑥 + 𝑏) 

           c) 𝑎𝑛𝑠𝑖𝑛 (𝑎𝑥 + 𝑏 + 𝑛
𝜋

2
) 

           d) 𝑎𝑛𝑐𝑜𝑠 (𝑎𝑥 + 𝑏 + 𝑛
𝜋

2
) 

 

23)   𝐿𝑜𝑔(3 + 4𝑖)    𝑖𝑠 

        𝑎) 𝐿𝑜𝑔5 + 𝑖 tan−1 (
4

3
)       𝑏)𝐿𝑜𝑔5 − 𝑖 tan−1 (

4

3
)   𝑐)𝐿𝑜𝑔5 +  𝑖 tan−1 (

3

4
)    𝑑)𝑁𝑜𝑛𝑒 𝑜𝑓 𝑡ℎ𝑒𝑠𝑒   

 

24)   for what value of λ and μ  the equations x + y + z = 6, x + 2y + 3z = 10 &  x + 2y + λz = μ  

               has unique solution  

a) λ = 3 and μ = 10 

b) λ = 3 and μ ≠ 10 

c) λ ≠ 3 and any value of μ 

d) μ = 10 and any value of λ 

 

25)    𝑆𝑦𝑠𝑡𝑒𝑚 𝑜𝑓 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛: 𝑎1𝑥 + 𝑏1𝑦 + 𝑐1𝑧 = 𝑑1; 𝑎2𝑥 + 𝑏2𝑦 + 𝑐2𝑧 = 𝑑2; 𝑎3𝑥 + 𝑏3𝑦 + 𝑐3𝑧 = 𝑑3 

                𝑤ℎ𝑒𝑟𝑒 |𝑎1| > |𝑎2|&|𝑎3| ; |𝑏2| > |𝑏3  | 𝑏𝑦 𝐺𝑎𝑢𝑠𝑠 𝑆𝑐𝑖𝑒𝑑𝑎𝑙 𝑀𝑒𝑡ℎ𝑜𝑑  𝑖𝑠  

a) 𝑥𝑖+1 =
1

𝑎1
[𝑑1 − 𝑏1𝑦𝑖 − 𝑐1𝑧𝑖], 𝑦𝑖+1 =

1

𝑏2
[𝑑2 − 𝑎2𝑥𝑖 − 𝑐2𝑧𝑖] 𝑎𝑛𝑑 𝑧𝑖+1 =

1

𝑐3
[𝑑3 − 𝑎3𝑥𝑖 − 𝑏3𝑦𝑖]   

b) 𝑥𝑖+1 =
1

𝑎1
[𝑑1 − 𝑏1𝑦𝑖 − 𝑐1𝑧𝑖], 𝑦𝑖+1 =

1

𝑏2
[𝑑2 − 𝑎2𝑥𝑖+1 − 𝑐2𝑧𝑖] 𝑎𝑛𝑑 𝑧𝑖+1 =

1

𝑐3
[𝑑3 − 𝑎3𝑥𝑖+1 −

                                        𝑏3𝑦𝑖+1] 

c) 𝑥𝑖 =
1

𝑎1
[𝑑1 − 𝑏1𝑦𝑖 − 𝑐1𝑧𝑖], 𝑦𝑖 =

1

𝑏2
[𝑑2 − 𝑎2𝑥𝑖+1 − 𝑐2𝑧𝑖] 𝑎𝑛𝑑 𝑧𝑖 =

1

𝑐3
[𝑑3 − 𝑎3𝑥𝑖+1 − 𝑏3𝑦𝑖+1] 

d) None of these  

  

 


