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ITEP B.Sc. B.Ed. (Ist Semester) Examination, 2024
MATHEMATICS PAPER (DCMA-101) MAJOR

CALCULUS-I
Duroazz;’ion of Examination: 3 Hours (Held 1n 2025) Max. Mar‘ks.‘ 70
wien w1 s7afy: 3 wver qot : 70
Instructions to the Candidates:
wiierrelt & forg fder:-

Qusetion paper is divided into parts viz A & B. Part A A consists of 10 compulsory questions which
are short answered. Attempt question from Part B at least one question from each unit. Answer limit
is 300 words. The marks of each quesiton are given against it.
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= Part-A/9RT-21 10%x2=20
L. Find the radius of curvature at the point (S, ¥ ) of the curve S = clogsec
% S =clogsecy &g (S, i) W ashal frean @ wifsw
2. Prove that for the curve p — %', the tangent is inclined at a constant angle with the radius vector.
s FNTETF . = geofoote F wefl, Yarr e § U 3o’ 0 T/ 7
3. Verify Euler's theorem for the following function :-

1= e & T oraeR 99 %1 SeaE S -

F(x,y,2)=3x"yz+5xy*z + 4z*

4, Write the necessary condition for F(a,b) to be an extreme value of F(x,y).
HAT F(x,y) % 91 °9H F(a,b) 81 1 eayas wiaa-y fafem )

5. Find the asymptote parallel to the coordionate axes of the following curve :

fr=1 T it fiwr 21ell & Tt o= Tell [ i .
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6. Define envelpes. Find the envelopes of the family of the straight lines; ¥ = mX + ; , where m is parameter.

SrTei @Y R SR Y y=mX+% 3 et T AT T FNRT, T m T

7. Define radius of curvatrure.
ashan roa 1wt st
8. Verify Euler's theorem for the function F(x,y) = ax?+2hxy+by?
T F(x,y) = ax2hxy-+by? & ToTT STRIeR 987 1 T S |
9. Find the points of inflexion of the curve y=3x*-4x+1
% y=3x*-4x*+1 % fq uRad fag @ wifva
10. Define singular point. Wirte its types.
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Part-B/HTT-9
Unit-1/3RTE-1
3a 3a
11. Find the radius of curvature at the point ;, "&‘ on the folium x3+y® = 3axy. 12
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EIfETaT xC+y? = 3axy & fag (
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Find — 7 for the following curves :-
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a.  r=a(l+cosb), b,7=1+COS(9

Unit-11/3%RT$-2

12. Find the point where the function x*+y*-3axy has maximum or minimum value. 12
37 forgel 1 S RINT ST e x3+y-3axy S T Seaad A1 AaH B
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If u = F(r), where p = \[x? + y* ; then prove that :
Wﬁ{uzF(r), '\-ﬂﬁ, r:,/xz-f-y2 T‘ﬁﬁq@ﬁmﬁ'
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13. Find the envelope of the family of the straight lines axsec« —bycoseca = a’ —bz,a being the
parameter. 13
A gxseca —bycoseca =a*-b? %@WW@?S{HWW a@m%y

OR/3q4ar
Find the asymptotes of the following curves.

11 ook 1 o= Tafien S S
X =5y +8xy° -4y’ + x* =3xy+2y° ~1=0

Unit-1V/3&E-4
14, Trace the following witch. 13
e fam &1 oTg¥Em T xy? = 447 (20— x)
OR/3rgar

Prove that at x = a the curve ay’=(x-a)’(x-b) has :-
i. a conjugate point, Ifa<b., ii. anode,ifa>b, iii.acusp,ifa=b

a8 T 6 9% ay’=(x-a)Y(x-b) T x=a W
i THIgH e, akac<h, i Me¥,Aa>b, i SWWE, Aa=b
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