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MATHEMATICS — GENERAL
Paper : GE/CC-1
Full Marks : 65

Candidates are required to give their answers in their own words
as far as practicable.
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(Differential Equation - I)
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[English Version]
The figures in the margin indicate full marks.

Answer guestion no. 1 and any nine questions from the rest,
taking at least one question from each unit.

1. Choose the correct option from each of the following questions with proper justification : 2x10
(a) The principal value of i will be
—(4n+1)=
(i) e 2 n being an integer (i) ™™
(i) e™ (iv) e 2,
(b) If o, —c and B be the roots of the equation x3 + px? +gx +r=0, then the value of o2 will be
o) I W
S 0 VIURALIDHAR GIRLS' COLLEGE
(i) IE (iv) _i‘?., LIBRARY

(c)

(d)

(e)

(f)

!
If the system of homogeneous equations possesses a non-trivial solution :

x+Ay+2z=0, 3x+2Ay+z=0, 2x+3y—-4z=0,
then the value of A will be

@ 0 (ii) 15
15
Gi) — () 12
2
Which of the following function is continuous at x=0?
1 x
G )= i) fy="1
x X
X
() f(x)=|x]| (iv) f(-Y)=m,
The domain of definition of the function f(x)= loch is
X
@ -1, 1) (ii) [-1, 1]
(i) (0, 1) (iv) [0, 1].

. . . 2 .2
If 2x =9 is the equation of polar of the point (2, 0) with respect to the ellipse x—2+-J-;— =1, then the
a

value of ais,
@ 1 (i) 2
(i) 3 (iv) 4.
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()  12v2 = 7xp— 12y = 0 represents a pair of
(i) parallel straight lines (ii) coincident straight lines
(ii) perpendicular straight lines (iv) none of these.

(h) Equation of the tangent plane to the sphere x2 + y2 + 22 =49 at the point (6,3, -2) is
(i) x=3p—-2z=49 (i) 6x -3y +2z=49
(i) 6x—3y—-2z=49 (iv) x + 4y + 3z = 49.

(i) The differential equation of family of curves y=e‘x' (4 cosx + Bsin x), where 4, B are arbitrary
constants is

o &y dy d" dy
i +2y=0 AV 8 5,0
(1) 72 d Y= () o 2
d*y dy dzy dy
—-2242y=0 ) S5 +22-2y=0
(i) o2 Ca P (iv) *2— :
G) If ulx v)=1an'1£+—y3 x# Y then the value of x2%+y2%
j X, —y ¥, then the value o lay yo, i
(i) sinu (ii) cos u
(i) sin 2u (iv) cos 2u.
o ALIDHAR GIRLS’ COLLEGE  Unit-1
wiuR LIBRARY (Algebra - I)

(1-i)"= 2GHJ cos 2L

2. (a) If n be a positive integer, prove that (1+i)" +

(b) If log sin(B + ip) = o+ if, where 6, ¢, o, B are reals, prove that 2c0s20 = 20 + =20 — 422,
2+3

3. Solve by matrix method : 5
x+y+z=38
x—y+2z=6
3x+5y-7z=14
4. If o, P,y are roots of the equation x*-2x2+4x—5=0, then find the equation whose roots are

o« B v
B+y y+a o+p-

5
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Unit - 2
(Differential Calculus -1I)

5. (a) A function f(x) is defined on [0, 2] by

f)y=x?+x+1, 0<x<l

=2x+1, 1<x<2 V
VRALIDH )
Examine if fis continuous at x = 1. JZTBSA%L\;S COLL’::U@.
tanx _ 243

(b) Does the lim - 1 exists? Examine.
x—n/2 ¥ 4]

6. State Leibnitz’s theorem for the nth derivative of the product of two functions. Use it to prove that if

-1
y=e® ¥, then (1+x2)y,,+2 +(2nx+x-1)y,, +n(n+1)y, =0. 1+4
7. (a) State Euler’s theorem on homogeneous function of two variables.
2 2 2
0 0
(b) If u= 1 ,(x2+y2+zz)¢0,then show that a;‘+ S+ =0. 1+4
ox“ oy o0z°

2 2 2
\/x +y“+z

8. Prove that the radius of curvature at any point of the curve y =ccosh% varies as the square of the

ordinate. 5
9. Find the envelope of the lines £+%=I , where a+b=c (c is constant and a, b are parameters).
a
5
Unit - 3
(Differential Equation - I)
2 2
10. (a) Test whether ( yre® +4x3)dx+(2wew -3 yz)dy =0 is an exact differential equation.
xdy—ydx
(b) Solve : xdx+ydy+—3—2==0. 243
x“+y
11. Find the general and singular solution of y= px+\fl+p2 . 5
2
12. Solve : Q+6C—{Z+9y=24e_3x. 5
dxz dx
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13.

14.

15.

16.

17.

_show that f4—g%=c(bf? - ag?).

Unit - 4
(Coordinate Geometry)

Reduce the equation 6x2 — 5xy —6y2 + 14x + 5y +4 =0 to its canonical form and hence determine the

nature of the conic. 3

!
touches the conic —=I1+ecos6, then show that

If the straight line rcos(6—0)=p B

(lcosa+ep)2+lzsin2a=p2. 5

If ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 represents two straight lines equidistant from the origin, then
5

Find the equation of the right circular cone whose vertex is at the origin, axis is the z-axis and which
passes through the point (3, — 4, 6). 5

Find the equations of the two tangent planes to the sphere x2+y?+z2—2y—6z+5=0 which are
parallel to the plane 2x +2y —z=0. 5
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