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B.Sc.-I (Pass Coursé) Ist Semester Examination,
November-2014
MATHEMATICS
Paper-BM-112

Calculus

" Time allowed : 3 hours] [Maximum marks : 40

/ Note : Attempt five questions in all, selecting one question
: from each section. Section—V is compulsory. Each
question for Section—1-1V are of 7 (4+3) marks and
each part of Section-V is of 2 marks.
e : qO% Qs § UF 997 g0 §0, T G 5 oY
que-V oA & 1@ve-1-1V 3 g 9% 597 7 (4+3)
H % & qur @V I JoF 97 2 3 €

Section—1
gus-1

1. (a) Prove that f (x) =] x | is continuous but not

derivableatx=0

91079-P-7-Q-9 (14) [P.T.O.
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(2) 91079
R @i B £(x) =] x| ;x=0W FRE & 97
e e |
(b) Ify=acos (logx) + bsin (log X), prove that

XY, + Q0+ D)Xy, @+ 1)y, =0
g y = acos (log x) + bsin (log x), f&= FHINTT

Yy Hinthxy oF M+ 1Dy =0

2. (@ Hy=log (x+x/1+x2),ﬁndthevalue ofy (0) -
7y = log (x+l+x ). & y, (0) F = '
BT |

(b) Obtain the value of sin 31° upto four places of

decimals.

T 3 =X WM a% sin 31° &1 A I HioT |

Section—2
gus-2
3. (a) Findallasymptotes of the curve.

4x3-3xy? -y +2x—xy—-y*-1=0
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(b)
4. (a

(b)
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(3) 91079

TH4X-3xy’ =y +2x2—xy—y?—1=0
I |l oaenel st B S HRw

Find the asymptote of the curve rsin 20 =a

T rsin 20 = a FI SFTTERA ST ST DT |

Find the radius of curvature at any point for the

curvesx¥a(cost+tsint),y=a(sint—tcost)
Thi X =a (cost+tsint),y=a (sint—t cost) & fam@
fordll foeg OR skt Bt FBraT S IR |

Examine the curve
X+2x2+2xy-y?+5x-2y=0

for a singular point and show that it is a cusp.
ol et faeg & o

X+ 2X+2xy~y2+5x-2y=0

%1 Sre AT qT ey 98 o I B

[P.T.O.



5. 1)

(b)

6. (a)

(b)
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Section—-3
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Trace the curve

x =2 (0-sinb), y=a(l-cosB), 0 <8< 2=

% x=a(0—sin@), y=a(l—cosB), 0 <6< 2n A
ST T |

Reduction formula for _[sec" xdx

jsec“xdx % fou guFEe &

Evaluate :

J: x>+/2ax — x* dx

T BT -

j:a x’/2ax — x> dx

Find the length of arc x? +y?— 2 ax = 0 in the first

quadrant.

s wrgeier & A k2 +y2 -2 ax =0 H TR A

Hfm



(b)

8. (a)
(®)
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Section—4

gug—4

Find the area of the parabola y? =4 ax bounded by

its latus rectum.

T y> =4 ax ol 56 AT SR S 8, F A
FIT o | '
Find the area included between the curves
y’=4bxand x*=4 ay

Tl Y2 =4 bx TN x2 =4 ay 3 S aERE & s
BT |

The circle x?+y?=a?isrevolved about the x-axis.
Find the volume of the sphere so formed.

T X2+ y2=a2 B x-3T B URq: aREia B o ¥
$6 FBR QA I D B STETT ST FIOT |

Find the surface of the solid generated by revolving

. ¢ .
loop of the curve x =t", y=t— % about x-axis.

" [PTO.
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(6) 91079
X-3Fe % URa: @ x=t, y=t—§ & qREHT
H @ qU AN I 9 I 1 FIr |
- Section—5
gus-S
To find nth derivative of cos (ax + b)
cos (ax + b) & ndl FaheT s FE 2

State Taylor’s Theorem with Lagrange’s Form of :

Remainder after ‘n’ terms.

‘N’ & & IS AT B AEE HEY Giod X D THT W
I T |

Find the radius of curvature at (s, y) for the

curve s =4 a siny

a’sﬁs=4asin\p%ﬁﬂ (s, ) O asken i B s
i |

Evaluate j tan’ x dx

| tan® x dx 1 FFT BT



(7) 91079
(e) Find jog sin’ X cos’x dx

'[05 sin® x cos’x dx =d FifdT|
(f) Draw lemniscates r?> = a’> cos 2 0

famsll @b r*=a’ cos 2 6 IR
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