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B. Sc,/lst Sem/MTIvI/2s (NEP)

2025

Examination (CCFUP : NEP)

. MATHEMATICS

Paper : M) 1-T (Single Core Maior)

(Calculus, Geometry and

Ordinary Differential Equation)

Full Marks : 60 Time : Three Hours

The figures in the margin indicate full marl<s.

Candidates are required to give their answers

in their own words as far as practicable-

GrouP - A

AnsweranYlenquestions: 2xl0:20

1. Find the center of a conic represented by a second

degree equation.

2. Solve p3 -4*yp+8y2 =g.

3. Fird the envelop (if any) of the line x cos ct, + y sin o = 4 .

4. Find the eccentricity and the vertex of the
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5. Sketchthe graPh of Y=-log(-x)

6. ,l$*(ri"r)'*'.
7. Find the AsymPtotes of the curve

2x3 -x2y-2ry2 *y3 -4*2+8r,7 -4x+1=0'

8. Discuss the nature of the conic represented by

3x2 -8xY -3Y2+ lOx-l 3Y+ 8 = 0'

9. Define general solution and singular solution of a

ditrerential equation

10. Find the values of the constant t such that

(z*eY *W')ff*(:r'* *'):o is exact'

11. Using Leibnitz theorem, find the value of the nth

derivative for .y = rmsin-rxat r : 0.

12. Find the points of inflexion of the curve / = (tog')3 '

13. Show that the equation

xz -2y2 +322 -4xy+Syz-6zx+8x-l9y-22-20 = 0

represents a cone.

14. Find the general equation of a quadratic cone containing

all three axes.

15. Find the entire area of the cardioid r =a(l-cos0)'



16. Prove that

(3 )

Group - B

Answer anyJfonr questions :

v
b

5x4:20

J*,n
l^

cos, xsin, xdx = Ll , *L *L *L *2^*'l 2 3 4= Ir7
2'
m

I

l

18. Reduce the equation 4x2 + 4*y + y2 + 4x+ y - 15 = 0
to its canonical form and determine the nature of the
conic.

19. If the astroid x2/3 + y''u : r2t3 i, the envelope of the

family
x

of lines -+ 1, prove that the parameters a

and D are connected by the relation a2 +b2 =c2.

/ r,\ r
20. Sorve l r- r' *4lp' -zz p +4 = o( '"J x x'

21. Determine the equation of the cubic which has the same

asymptotes as the curve *3 -6*2y+llxyz .-6y3 +5x

-3y +3 = 0 and which passes through the points (0, 0),

(1,2), (2, l).
P.T.O.
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GrouP - C

AnswerartYtwoquestions : 10x2:20

22. (a) Show that if /1 and fibe solutions of equation

!+ r@)y = Q(*) and !z= zlbthen prove that
clx

-j9@.a,
z =l+ qe !r , a is an arbitary constant.

(b) Show that the points of inflection of the curye

y2 =(*-")'(r-a)lie onthe line 3x+a=4b'
5+5

23. (a) Prove that

(m +l)J 
^,n 

= -cosm rcos/rx * rhJ 
^-1,n-1 

when

J*,r:{sinzrcos * xdx.

(b) A circle of a given diameter d passes through the

focus of a given conic and cuts it in four points

whose distances from the focus are ti, 12, t3, 14'

Prove that

:.-}.* *L=1 ^o \r2\r4=# 4+6
r1r2\r4t

2a. @) lf ar, a2, ..., onbe all positive real numbers, find

the value of

x'lim
r-+6

x=a1\(x-az\ '(* - o,)



(s)
(b) Find the ranges of values of x in which the curve

!=3x5 -40x3 +3x-20 is concave or convex.

Also find the points of inflexion. 5+5

25. (a) Prove that the equations

2x =,ae2i, 2y = brbcosh0, z = cei sinhO

determine a hyperbolic paraboloid and that 0 + $
is constant for a generator of one system and

0-0 is constant for a generator of the other

system.

(b) Find the equation of the cylinder with guiding curve

2y' *322 =1, x = 0 and generators parallel to
x=y=z. 7+3
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