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Q1) Answer  any ten parts of the following, from parts a to e select the correct choice. [10×1=10]

a) The rank of 
1 2 1

A
1 3 4

 
  
 

 is

i) 1 ii) 2 iii) 3 iv) 0

b) Every diagonal element of a skew- symmetric matrix is

i) zero ii) unity

iii) non-zero iv) purely imaginary

c) Mohan is father of 3 children with atleast one boy. The probability that he has 2 boys and 1 girl is

i)
1
2

ii)
1
4

iii)
1
3 iv)

2
3

d) If 1sin ,
x y

u
x y


 

  
  

 then u u
x y

x y

 
 

 

i) 1 ii) 2 iii) 3 iv) 0

e) The degree of the differential equation 
2 22 2

2 2sind y dy d y
x

dxdx dx

         
    

 is

i) 2 ii) 1

iii) 3 iv) cannot be defined

f) Solve : 2x y ydy
e x e

dx
  

g) If ˆˆ ˆ ,r xi yj zk  
  then find the value of curl r

 .

h) Prove that div 3r  .

i) If x = r cos , y = r sin , the find the value of 
( , )
( , )
x y

r 



.

j) Writ the relation between Beta and Gamma functions.

k) Find the value of L(sin 2t + t2).

l) Write the mean and variance of Binomial Distribution.

Time : 2:30 Hours] [Maximum Marks : 50
NOTES :

i) Attempt all questions.

ii) Students are advised to specially check the Numerical Data of question paper in both versions. If there is any
difference in Hindi Translation of any question, the students should answer the question according to the English
version.
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Q2) Answer  any five parts of the following. [5×2=10]

a) Find the characteristic roots of the matrix 
2 1 1

A 1 2 1
1 1 2

 
    
  

.

b) Solve : (x + 2y3)dy = y dx.

c) Determine the constant a so that the vector ˆˆ ˆV ( 3 ) ( 2 ) ( )x y i y z j x az k       is solenoidal.

d) Evaluate : L{e–t (3 sin 2t – 5 cos 2t)}.

e) Show that an even function can have no sine terms in its Fourier series.

f) A bag contains 5 red and 3 blue balls. If 3 balls are drawn at random without replacement find the probability of
getting exactly one red ball.

g) Find the unit normal vector to the level surface x2y + 2xz = 4 at the point (2, –2, 3).

Q3) Answer  any two parts of  the following: [2×5=10]

a) Show that the equations

x + y + z = 6,

x + 2y + 3z = 14,

x + 4y + 9z = 36

are consistent and solve them.

b) Solve : (D2 – 2D + 4)y = ex cosx.

c) Solve : 2 logdy
x y y x

dx
  .

Q4) Answer  any two parts of  the following: [2×5=10]

a) Evaluate 
1

5 3 10

0

(1 ) .x x dx

b) If u = f (y – z, z – x, x – y), then prove that 0u u u

x y z

  
  

  
.

c) Prove that (m, n) = (m +1, n) + (m, n + 1), m, n > 0.

Q5) Answer  any two parts of  the following: [2×5=10]

a) Find 
2

1
3 2

6 10 2L
3 2

s s

s s s
  

 
.

b) Write the fourier sine series of k in (0, ).

c) A manufacturer produces light - bulbs that are packed into boxes of 100. If quality control studies indicate that 0.5%
of the light-bulbs produced are defective what percentage of boxes will contain no defective?



 2109 (B)

F - 3773 3

({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)

Zm oQ > :Zm oQ > :Zm oQ > :Zm oQ > :Zm oQ > : i) g^r àíZm| Ho$ CÎma Xr{O`o&

ii) narjm{W©`m§o H$mo gbmh Xr OmVr h¡ {H$ do àíZ-nÌ Ho$ XmoZm§o AZwdmXmo§ _| gm§»`H$s` Am±H$‹S>m§o H$m {deof ê$n go {_bmZ H$a b§o& `{X {hÝXr AZwdmX Ho$
{H$gr àíZ _| {H$gr àH$ma H$s {^ÞVm h¡, Vmo narjmWu A§J«oOr AZwdmX Ho$ AZwgma àíZ H$m CÎma X§o&

iii) narjm{W©`m| Ûmam noµOa Am¡a _mo~mBb \$moZ H$m à`moJ AZw_Ý` Zht h¡&

à.à.à.à.à.1) {ZåZ{b{IV ‘| go H$moB© Xg ^mJ hb H$s{OE& ^mJ "A' go "Z' VH$ ghr {dH$ën Mw{Z¶o& [10 × 1 = 10]

A)
1 2 1

A
1 3 4

 
  
 

 ‘o{Q´>³g H$m nX h¡

i) 1 ii) 2 iii) 3 iv) 0

~) {H$gr {df‘ - g‘{‘V Amì¶yh H$m àË¶oH$ {dH$Uu¶ Ad¶d hmoVm h¡&

i) eyÝ¶ ii) B©H$mB© iii) AeyÝ¶ iv) ewÕV… H$mën{ZH$

g) ‘mohZ Ho$ VrZ ~ƒo h¢ {Og‘| H$‘ go H$‘ 1 b‹S>H$m h¡& CgHo$  2 b‹S>Ho$ Ed§ 1 b‹S>H$s hmoZo H$s àm{¶H$Vm h¡

i)
1
2

ii)
1
4

iii)
1
3 iv)

2
3

X) ¶{X sin 1
x y

u
x y

 
   

  
 h¡, Vmo 

u u
x y

x y

 
 

 

i) 1 ii) 2 iii) 3 iv) 0

¶) AdH$b g‘rH$aU 
2 22 2

2 2sind y dy d y
x

dxdx dx

         
    

 H$s KmV hmoJr-

i) 2 ii) 1 iii) 3 iv) àmá Zhr H$a gH$Vo&

a) hb H$s{OE - 2x y ydy
e x e

dx
   .

b) ¶{X ˆˆ ˆr xi yj zk  


 h¡, Vmo curl r


 H$m ‘mZ kmV H$s{OE&

d) {gÕ H$s{OE … div 3r  .

V) ¶{X x = r cos , y = r sin  h¡ Vmo 
( , )
( , )
x y

r 



 H$m ‘mZ kmV H$s{OE&

W) ~rQ>m Am¡a Jm‘m ’$bZ Ho$ ~rM g§~§Y {b{IE&

Y) L(sin 2t + t2) H$m ‘mZ kmV H$s{OE&

Z) {ÛnX ~§Q>Z (Binomial Distribution) H$m ‘mÜ¶ VWm àgaU {b{IE&

(P.T.O.)
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à.à.à.à.à.2) {ZåZ{b{IV ‘| go H$moB© nm±M ^mJ hb H$s{OE … [5 × 2 = 10]

A) Amì¶yh 

2 1 1
A 1 2 1

1 1 2

 
    
  

 Ho$ A{^bmj{UH$ ‘yb kmV H$s{OE&

~) hb H$s{OE …  (x + 2y3)dy = y dx.

g) AMa a H$m ‘mZ kmV H$s{OE, O~{H$ g{Xe ˆˆ ˆV ( 3 ) ( 2 ) ( )x y i y z j x az k       n[aZm{bH$s¶ h¡&

X) kmV H$s{OE … L{e–t (3 sin 2t – 5 cos 2t)}.

¶) {gÕ H$s{OE {H$ EH$ g‘ ’$bZ H$s ’y$[a¶a l¥§Ibm ‘| H$moB© gmBZ nX Zht hmo gH$Vm h¡&

a) EH$ W¡br ‘| 5 bmb Am¡a 3 Zrbo a§J H$s J|X h¡& ¶{X ~Xbo {~Zm VrZ J|X {ZH$mbr OmVr h¡ Vmo R>rH$-R>rH$ EH$ bm§b a§J H$m J|X {‘bZo H$s àm{¶H$Vm kmV H$s{OE&

b) g‘Vb gVh x2y + 2xz = 4 Ho$ {~ÝXþ (2, –2, 3) na BH$mB© bå~ g{Xe kmV H$s{OE&

à.à.à.à.à.3) {ZåZ{b{IV ‘| go H$moB© Xmo ^mJ hb H$s{OE … [2×5=10]

A) {gÕ H$s{OE {H$ g‘rH$aU

x + y + z = 6,

x + 2y + 3z = 14,

x + 4y + 9z = 36

gwg§JV h¢ Am¡a BÝh| hb H$s{OE&

~) hb H$s{OE … (D2 – 2D + 4)y = ex cosx.

g) hb H$s{OE … 2 logdy
x y y x

dx
  .

à.à.à.à.à.4) {ZåZ{b{IV ‘| go H$moB© Xmo ^mJ hb H$s{OE … [2×5=10]

A) hb H$s{OE … 
1

5 3 10

0

(1 ) .x x dx

~) ¶{X u = f (y – z, z – x, x – y) Vmo {gÕ H$s{O¶o 0u u u

x y z

  
  

  
.

g) {gÕ H$amo {H$ (m, n) = (m +1, n) + (m, n + 1), m, n > 0.

à.à.à.à.à.5) {ZåZ{b{IV ‘| go H$moB© Xmo ^mJ hb H$s{OE … [2×5=10]

A) kmV {H${OE … 
2

1
3 2

6 10 2L
3 2

s s

s s s
  

 
.

~) (0, ) A§Vamb ‘| k Ho$ {bE ’y$[a¶a gmBZ (sine) l§Ibm kmV H$s{OE&

g) EH$ {Z‘m©Vm àH$me ~ë~m| H$m CËnmXZ H$aVm h¡ {OÝh| 100 ~³gm| ‘| n¡H$ {H$¶m OmVm h¡& ¶{X JwUdÎmm {Z¶§ÌU AÜ¶¶Z ¶h g§Ho$V H$aVm h¡ {H$ CËnm{XV ~ë~m| ‘| go 0.5%
~ë~ Iam~ h¢& {H$VZo à{VeV ~³gm| ‘| H$moB© Iam~ ~ë~ Zhr h¡?




