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MATHEMATICS-NI

Full Marks - 70

Pass Marks - 28

Time - Three hours

The figrnes in the margin indicate full marks
for the questions.

GROTJP -A

l. (a) State the order and degree of the differential
equation 2

/ a\2rl d"v I dvx-l--+i | 4x---:-+Y = 1[d*'J dx

(b) Form differential equation from the following
(any one):

(D y:Acos2x+B sin2x

Gi) y: ex'+ Bx + C

[Tum over



2. Solve the following differential
(any three) :

(i) (l -x'z)ydy+ (l-l)x dx= 0
(ii) (x+y+ l)dx+ (x+y+2)dy:0

dv
(iiD d* 

+ycotx=cosecx

dv (on)2
(iv) v =.*.[*J

x dy+y dx
(v) xdx+ydy: -7;7-

Solve the following differential
(any two):

d2v -dv , ',(D --+-5 ,1+6y=1-dx- ox

d2v ^ dv(ii) -+r-z;+Y =e^

d2v
(iii) --f +y=sosx

dx-

equations
3 x3:9

equations
4x2:8

.'.

d2v - dv
(iv) *+3f +y =sin 2x
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5' (a)

(b)

4. In a circuit a resistance of 100 ohms, an

inductance of 0.5 henry are connected in series

with a battery of 20 volts. Find the current in
the circuit as a function of time. 5

GROUP-B

Answer any two questions. 5x2:10

Draw the graph of y: sin & -r < x < ?t

In the following table some observed values

of x and y are given :

x:2 3 4 5 6 7

y i 4 5 5.71 6.25 6.67 7

(c) Solve graphically the equation x2 - 3x + 2 = 0.

GROTJP- C

Answer any two questions.

6. (a) Find the direction cosines of the line joining
(3, -1, l) and (-2, -3, -l). 3

(b) rf d= i-j + k ano 6 : zl+1 -h find le+bl,

d,b and dxb.

7. (a) If a straight line makes equal angles with
X-, Y- utd Z- axes, find the direction
cosines of the line.
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(b) If d: 3i-j -4k and 6 =2i +j _3k, find the
unit vector perpendicular to the plane of
dand6. 

3

8. (a) Find the length of projection of the line
joining (t, -1, 2) and (3, 2, l) on a line
whose direction ratios are l, 2 and _1. 3

(b) A particle is acted on by a force 2i +j _ 3k
is displaced &om the point i_2j +k io the
point 3i + 4j + 5k. Find the amount of work

GROUP_D

Answer arry three questions.

9. !{culate tle mean, median and mode of the
following frequency distribution : Z+liZ=i

done by the force.

Class Interval

o_10

ro_20

20_30

30_40

40-50

50_60

60_70
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Frequency

6

5

8

l5

6

3

2000(w)



10. Calculate the standard deviation for the following
table giving the age distribution of 542 members.

Age group

No. of
members

Age group

No. of
members

20-30 30-40 40-50 5H0

their sons (Y) :

X :65 66 67 67

Y :67 68 65 68

7

68 69 70 72
'72 72 69 71

J

60-70

r40

61 132

70-80 80-90

153

5l

I l. (a) Two unbiased dice are thrown. Find the

probability that both the dice show the same

number. 3

(b) An um contains 6 white, 4 red and 9 black
balls. If 3 balls are drawn at random, find
the probability that (i) rwo balls are white

and one black (ii) tfuee balls are of different
colours.

12. Calculate the correlation coefticient for the

following heights (in inches) of fathers (X) and
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