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Code No. :

Q1) Answer any ten parts of the following, from parts (i) to (v) select the correct choice. [10 × 1 = 10]
i) Rank of unit matrix of order 3 will be

(a) 3 (b) 2
(c) 1 (d) 0

ii) If 
cos sin

A
sin cos

 
 

 
  
 

 then for what value of , A is an identify matrix

(a) /2 (b) 
(c) 0 (d) 1

iii) Find the differential equation representing the family of curves 5bxy ae   where a and b are constants.

(a)
2

2
d y

y
dx

 (b)
2

2
2

d y
b y

dx


(c)
2

2
2 0d y

b y
dx

  (d) None

iv) The value of 2
0

1 sin 2x dx


  equals

(a) 1 (b) 1/2
(c) 2 (d) None of these

v) Words are formed with the letters of the word 'PEACE'. The probability that 2 E's come together is
(a) 2/5 (b) 3/5
(c) 1/5 (d) 4/5

vi) If ˆˆ ˆcos sinr a ti a tj tk  
 , find the value of 

2

2
d r

dt


.

vii) Find 2L 2sin3 4 tt e   .

viii) Solve 2x y ydy
e x e

dx
   .

ix) Write mean and variance of Binomial distribution.

x) If 2 2,u x v y   find 
 
 

,
,

u v

x y


 .

xi) If xyzu e , find the value of 
3u

x y z


  

.

xii) Evaluate  1 2 2
0 0

x
x y dx dy  .

Time : 2:30 Hours] [Maximum Marks : 50
[Minimum Marks : 17

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.

iii) Use of Pager and Mobile Phone by the students is not allowed.
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Q2) Answer any five parts of the following. [5 × 2 = 10]

i) For which value of ‘b’ the rank of the matrix 
1 5 4

A 0 3 2
13 10b

 
   
  

 is 2.

ii) If yu x  show that 
3 3

2
u u

x y xx y

 

   

.

iii)    2 11 tany dx y x dy  

iv) Find the inverse Laplace transform of  2
1

1s s 
.

v) A bag contains 10 white and 15 black balls. Two balls are drawn in succession what is the probability that first is
white and second is black.

vi) Solve the differential equation 
2

2 3 2 0d y dy
y

dxdx
   .

vii) A particle moves along the curve      3 2 2 3 ˆˆ ˆ4 4 8 3r t t i t t j t t k     


, where ‘t’ is the time. Find the magnitude

of the tangential components of its acceleration at t = 2.

Q3) Answer any two parts of the following. [2 × 5 = 10]
a) Show that the equations 2x + 6y = –11, 6x + 20y – 6z = –3, 6y – 18z = –1 are not consistent.

b) If x y zx y z c  show that at x = y = z

 
2 1logz

x ex
x y


 

 

c) Solve  2D cos2y y x  .

Q4) Answer any two parts of the following. [2 × 5 = 10]
a) Examine the following vectors for linear dependence X1 = (1, 2, 4), X2 = (2, –1, 3), X3 = (0, 1, 2), X4 = (–3, 7, 2).

b) Evaluate  .
s

yzi zxj xyk ds    where s is the surface of the sphere 2 2 2 2x y z a    in the first octant.

c) Find the Laplace transform of the function

     2 0 2 2f t t t f t f t    

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

a) Find the Eigen value and the corresponding Eigen vectors of the matrix 
2 5 4

5 7 5
4 5 2

 
 
 
  

.

b) Prove that  1 4
50

4!log
5

x x dx  .

c) A manufacturer knows that the condensers he makes contain on an average 1% of defectives. He packs them in
boxes of 100. What is the probability that a box picked out at random will contain 4 or more faulty condensers.
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({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&

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

i) V¥Vr¶ loUr Ho$ EH$m§H$ Amì¶yh H$s Om{V hmoJr

(A) 3 (~) 2

(g) 1 (X) 0

ii) ¶{X 
cos sin

A
sin cos

 
 

 
  
 

 Vmo  H$m ‘mZ ¶{X A BH$mB© ‘¡{Q´>³g h¡&

(A) /2 (~) 

(g) 0 (X) 1

iii) dH«$ 5bxy ae   H$mo Xem©Zo dmbo AdH$b g‘rH$aU kmV H$s{OE, Ohm± a Ed§ b pñWa h¡&

(A)
2

2
d y

y
dx

 (~)
2

2
2

d y
b y

dx


(g)
2

2
2 0d y

b y
dx

  (X) BZ‘| go H$moB© Zht

iv) 2
0

1 sin 2x dx


  H$m ‘mZ ~am~a h¡

(A) 1 (~) 1/2

(g) 2 (X) BZ‘| go H$moB© Zht

v) 'PEACE' eãX Ho$ Ajam| go eãX ~Zm¶o OmVo h¡ 2 E Ho$ gmW AmZo H$s àm{¶H$Vm h¡

(A) 2/5 (~) 3/5

(g) 1/5 (X) 4/5

vi) ¶{X ˆˆ ˆcos sinr a ti a tj tk  
 , Vmo 

2

2
d r

dt


 H$m ‘mZ kmV H$s{OE&

vii) kmV H$s{OE 2L 2sin3 4 tt e   .

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

dx
   .

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

x) ¶{X 2 2,u x v y  , 
 
 

,
,

u v

x y


  H$m ‘mZ kmV H$s{OE&

xi) ¶{X xyzu e , Vmo 
3u

x y z


    H$m ‘mZ kmV H$s{OE&

xii) ‘mZ kmV H$s{OE  1 2 2
0 0

x
x y dx dy  .

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

i) ‘b’ Ho$ {H$g ‘mZ Ho$ {bE Amì¶yh 
1 5 4

A 0 3 2
13 10b

 
   
  

 H$s H$mo{Q> 2 h¡&

ii) ¶{X yu x Xem©B¶o 
3 3

2
u u

x y xx y

 

   

.

iii) hb H$s{OE    2 11 tany dx y x dy  

iv) à{Vbmo‘ bmßbmg ê$nmÝVaU kmV H$s{OE  2
1

1s s 
.

v) EH$ W¡bo ‘| 10 g’o$X VWm 15 H$mbr J|Xo h¢& Xmo J|Xo EH$ Ho$ ~mX EH$ {ZH$mbr OmVr h¡& nhbr J|X Ho$ g’o$X VWm Xÿgar Ho$ H$mbr hmoZo H$s àm{¶H$Vm
kmV H$s{OE&

vi) {ZåZ AdH$b g‘rH$aU H$mo hb H$s{OE 
2

2 3 2 0d y dy
y

dxdx
   .

vii) EH$ H$U dH«$      3 2 2 3 ˆˆ ˆ4 4 8 3r t t i t t j t t k     


, Ho$ na MbVm h¡ Ohm± ‘t’ g‘¶ h¡& t = 2 na dH«$ Ho$ ËdaU Ho$ ñneu¶ KQ>H$ kmV

H$s{OE&

à.à.à.à.à.3) H$moB© Xmo ^mJ hb H$s{OE& [2 × 5  = 10]
A) Xem©B¶o {H$ g‘rH$aU 2x + 6y = –11, 6x + 20y – 6z = –3, 6y – 18z = –1 g§JV Zht h¡&

~) ¶{X x y zx y z c  Xem©BE {H$ ¶{X x = y = z

 
2 1logz

x ex
x y


 

 

g) hb H$s{OE  2D cos2y y x 

à.à.à.à.à.4) H$moB© Xmo ^mJ hb H$s{OE& [2 × 5  = 10]
A) a¡{IH$ {Z^©aVm H$m narjU H$s{OE&

X1 = (1, 2, 4), X2 = (2, –1, 3), X3 = (0, 1, 2), X4 = (–3, 7, 2)

~) ‘mZ kmV H$s{OE  .
s

yzi zxj xyk ds    Ohm± s Jmobo 2 2 2 2x y z a    H$m àW‘ Aï>m§e ‘| g‘Vb h¡&

g) {ZåZ ’$bZ H$m bmßbmg ê$nmÝVa kmV H$s{OE&

     2 0 2 2f t t t f t f t    

à.à.à.à.à.5) {ZåZ{b{IV ‘| go Xmo ^mJ hb H$s{OE& [2 × 5  = 10]
A) {ZåZ{b{IV ‘¡{Q´>³g H$s AmBJoZ ‘mZ VWm AmBJoZ g{Xe kmV H$s{OE&

2 5 4
5 7 5
4 5 2

 
 
 
  

~) {gÕ H$s{OE   1 4
50

4!log
5

x x dx 
g) H§$S>|ga Ho$ {Z‘m©Vm Ûmam {Z{‘©V ‘mb ‘| go 1% Iam~ h¡, {Z‘m©Vm 100 Ho$ n¡Ho$Q> ~ZmVm h¡, EH$ n¡Ho$Q> ‘| 4 ¶m A{YH$ H§$S>|ga Ho$ Iam~ hmoZo H$s àm{¶H$Vm

kmV H$s{OE&




