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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
0zZ132 December, 2015

ELECTIVE COURSE : MATHEMATICS
- MTE-O1 : CALCULUS

Time : 2 hours Maximum Marks : 50
(Weightage 70%)

Note: Question no. 1 is compulsory. Attempt any four

questions from Q. No. 2 to Q. No. 7. Use of
calculators is not allowed. .

1. State whether the following statements are true

or false. Justify your answer with the help of a

short proof or a counter example. 10
(a) lim (x+\/x+\/§—\/§J:%.
X —>oo

(b) If f”(a) = 0, then the function f has an

extreme value at x = a.
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(¢) A function f defined by
: 1-x)(2-x); 1<x<2
f(x)=

3-X%; x>2

is differentiable at x = 2.

tanx . ‘
(d) % IVtan"Hdt =\/§sec2x+\[§.

1

(e) The function f defined by
fix) = — 2x3 + 6x% — 6x + 7 is increasing for all

real values of x.

2. (a) Evaluate: - ’ 3
n/3
J' dx
1+ /cotx
n/6
(b) Find the domain of the function 4
' 4 x?
f =
® = Ve

sin x

dx ,

(¢) Use Simpson’s rule to evaluate I

0
by dividing the interval into 4 subintervals. 3
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3. (a)

(b)
)
4. (a)
(b)
(c)
5. (a)
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Determine the values of a and b for Whiéh the

function
sin 3x + a sin 2x + b sinx
, #0
f(x) = x°
1 , x=0
is continuous at x = 0. | 4
X n
If cos™ (Z) = In (—) , check whether
b n .

x% yx'1+2+(2n+ 1)xyn+l—2n2yn=0. 4
Prove that for every x > 0,

tan"!x > . 2

1+x2

Evaluate : 2

Jtanx dx

sin x cosx
Differentiate y = (sin x)** + x* w.r.t. x. 4
Find the length of the loop of the curve given
by 3y?=x(x-1)2 4
If y = sin~1 {x A% - % \/1—x2}, find %X’i. 3
3 - PTO.



(b)

(c)

6. (a)

(b)

(c)

Evaluate :

1 dx
3+ 5sinx + 3 cosx

Find the equations of tangents to the curve

y = x> which are parallel to the

12x~y-3=0.

Find all the asymptotes to the
x5 + y3 = 3ax?2.

Evaluate :
X tan_1 X
1+ X2 )3/ 2
Find the volume of the solid

revolution obtained by rotating the curve

x=38cos30, y=3sin36 about the x-axis.

properties you use for doing so.
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Trace the curve x (y2 + 4) = 16, stating all the

4
line
-3
curve
3
3
of
4
10
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(%) lim ( x+m—&)=%’

X —>oo

(@) aR f(a) =0, @ HAH £l x = a W IH AA

A
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1-x2-x); 1<x<2
(M fx)= o

3-x; x>2

IR B £, x = 2 W HTHT B |

%[taﬁ/—_ dt}«/_sec X+ \/;.

(F) fx) = - 2x3 + 6x2 — 6x + 7 g GRHIE BoH
f, x % vt areafass Wl & fore avfom 2 |
(%) Waﬁﬁq_z

n/3

J‘ dx
1+ Jcotx

n/6

4-
[x ]

(@) ®eF f(x) = amsnasmfaﬁﬁml

(M) R fem w1 W S S

4 3=l # R w5 ISil;xdx H

TeTeh HT |
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3. (%) a3 b * 3 AW H T HifE FEe fog

T
sin 3x + a sin 2x + bsinx
" 0
f(x) = x5 :
1 , x=0
x=0 R Fad 2 | 4

(@) ?lﬁ.cos'l (%) =ln (E)n,?ﬁ g i fo

x2 Ypeo +(@n+ 1) Xy, 1~ 2n2yn =0. 4
@) & x > 0% foe fag i f
tan"! x >‘ 1+XX2. 2
4. (%) geFi HIC ' 2
.\/tanx dx
SN X COsSX
(@) x % G0 y = (sin X" * + x* F Fhierd
Hifm | 4
- (M ﬁqmaamyZ:x{x—l)z%wﬁmlé
- 3a iR | - 4
5. (%) afe y=sin“'1[x\/1—x—s/)—(\/1—x2], a
dy
o i i | 3

MTE-01 7 PTO.



7.

(@) e hif

1
J‘ 3 +5sinx + 3 cosx

(M) @b y = x> H A R % gl Jr hife
WM fF W@ 12x -y -83=0% GHIR § |

(%) % x> + y3 = 3ax2 A Wit FqeaiRial W@

iR |

(@) e Hifv

x tan~1 x
o S,
."(1+X2)3/2
(T) 9 x=3cos30, y=3sin30 &l x-3787 & ufy

YA W W GGHAT SRR T A 9
Hifr |

Fh x (y2 + 4) = 16 T JAR@U FHIT, WE = &
fo @ fer T mht et @ wwe quin
sy |

10
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