
§·¤æ§ ü / Unit-I

1. (a) çÎ¹æ§° ç·¤ çÙ`ÙçÜç¹Ì È¤ÜÙ f (x), çÕ‹Îéé
x = 0 ÂÚU â¢ÌÌ ãñU, ÂÚU f (0) ¥çSÌˆß ÙãUè´ ãñU Ñ
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B.Sc. (Part - I)

Term End Examination, 2020

MATHEMATICS

Paper - II

Calculus

Time : Three Hours] [Maximum Marks : 50

ÙôÅU Ñ ÂýˆØð·¤ ÂýàÙ âð ç·¤‹ãUè´ Îæð Öæ»æð´ ·¤æð ãUÜ ·¤èçÁ°Ð
âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤ â×æÙ ãñ´ UÐ

Note : Answer any two parts from each question. All
questions carry equal marks.
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Show that the function f (x) defined

below is continuous at x = 0, but f (0)

does not exist :
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(b) ØçÎU y1/m + y–1/m = 2x, Ìô çâh ·¤èçÁ° ç·¤

(x2 – 1)yn + 2 + (2n + 1)x yn + 1

+ (n2 – m2) yn = 0

If y1/m + y–1/m = 2x, then prove that

(x2 – 1)yn + 2 + (2n + 1)x yn + 1

+ (n2 – m2) yn = 0

(c) ÅðUÜÚU Âý×ðØ âð È¤ÜÙ f (x) = tan–1x ·¤æ

(x – /4) ·¤è ƒææÌô´ ×ð´ ÂýâæÚU ™ææÌ ·¤èçÁ°Ð

Using Taylor’s theorem expand the

function f (x) = tan–1x in a power of

(x – /4).
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§·¤æ§ ü / Unit-II

2. (a) çÙ`ÙçÜç¹Ì ß·ý¤ ·¤è ¥Ù‹ÌSÂçàæüØæ¡ ™ææÌ

·¤èçÁ° Ñ

y3 – 5xy2 + 8x2y – 4x3 – 3y2 + 9xy

– 6x2 + 2y – 2x + 1 = 0

Find asymptotes of the following curve

y3 – 5xy2 + 8x2y – 4x3 – 3y2 + 9xy

– 6x2 + 2y – 2x + 1 = 0

(b) çÙ`ÙçÜç¹Ì ß·ý¤ ·¤æ ¥ÙéÚðU¹‡æ ·¤èçÁ°

y2(a – x) = x2(a + x)

Trace the following curve

y2(a – x) = x2(a + x)

(c) çâh ·¤èçÁ° ç·¤ ß·ý¤ x2/3 + y2/3 = a2/3 ·¤è

çÕ‹Îé (a cos3, a sin3) ÂÚU ß·ý¤Ìæ ç˜æ…Øæ

3a sin  . cos  ãñUÐ

Prove that the radius of curvature of the

curve x2/3 + y2/3 = a2/3 at the point

(a cos3, a sin3) is 3a sin  . cos .
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§·¤æ§ ü / Unit-III

3. (a) çâh ·¤èçÁ° ç·¤

 2

0

1
log sin log 2 log

2 2 2
x

    ¥Íßæ

Prove that
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log sin log 2 or log
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(b) Îèƒæüßëîæ 
2 2

2 2
1

x y

a b
   ·¤ô x-¥ÿæ ·ð¤ ÂçÚUÌÑ

ƒæé×æÙð âð ÁçÙÌ ÆUôâ ·¤æ ¥æØÌÙ ™ææÌ ·¤èçÁ°Ð

Find the volume of solid generated by

revolution of ellipse 
2 2

2 2
1

x y

a b
   about

the x-axis.

(c) ßëîæ x2 + y2 = a2 ÌÍæ ÚðU¹æ x + y = a mæÚUæ
ÂçÚUÕh ÿæð˜æ ·¤æ ÿæð˜æÈ¤Ü ™ææÌ ·¤èçÁ°Ð

(ÂýÍ× ¥ÿææ¢àæ ×ð´)

Find the area included between the circle
x2 + y2 = a2 and the line x + y = a.

(In first quadrant)
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§·¤æ§ ü / Unit-IV

4. (a) çÙ`ÙçÜç¹Ì ¥ß·¤Ü â×è·¤ÚU‡æ ·¤æ ãUÜ ™ææÌ

·¤èçÁ°

y(1 + xy)dx + x(1 – xy)dy = 0

Solve the following differential equation

y(1 + xy)dx + x(1 – xy)dy = 0

(b) çÙ`ÙçÜç¹Ì ¥ß·¤Ü â×è·¤ÚU‡æ ·¤æ ãUÜ ™ææÌ

·¤èçÁ°

4
2 2 0

dy dy
x x y

dx dx
      

Solve the following differential equation

4
2 2 0

dy dy
x x y

dx dx
      

(c) rn sin n  = an âð çÙM¤çÂÌ ß·ý¤·é¤Ü ·ð¤

Ü`Õ·¤ô‡æèØ â¢ÀðUÎè ·¤æ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°Ð

Find the orthogonal trajectories of the

family of curves rn sin n  = an.
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§·¤æ§ ü / Unit-V

5. (a) ãUÜ ·¤èçÁ°

2
2

2
2 ·xd y dy

y e x
dxdx

  

Solve

2
2

2
2 ·xd y dy

y e x
dxdx

  

(b) Âýæ¿Ü çß¿ÚU‡æ çßçÏ âð çÙ`ÙçÜç¹Ì â×è·¤ÚU‡æ
·¤æ ãUÜ ™ææÌ ·¤èçÁ°

2

2
4 4 tan 2

d y
y x

dx
 

Solve the following equation by method
of variation of parameter

2

2
4 4 tan 2

d y
y x

dx
 

(c) çÙ`ÙçÜç¹Ì Øé»ÂÌ÷ ¥ß·¤Ü â×è·¤ÚU‡æ ·¤æ ãUÜ
™ææÌ ·¤èçÁ°

2

2 2 2 3

3 2 4

t

t

dx dy
x y e

dt dt
dx dy

x y e
dt dt
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Solve the following simultaneous
differential equation

2

2 2 2 3

3 2 4

t

t

dx dy
x y e

dt dt
dx dy

x y e
dt dt
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