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BACHELOR’S DEGREE PROGRAMME
(BDP)

_ Term-End Examination
0 ] I B s December, 2016

ELECTIVE COURSE : MATHEMATICS
MTE-01 : CALCULUS

" Time: 2 hours Maximum Marks : 50
(Wezghtage 70%)

Note : Questwn no, 1 is compulsory Attempt any four
questions from Questions no. 2 to 7. Use of -
calculators is not allowed.

1. State whether the following statements are True
or False. Justify your answers with the help of a

short proof or g counter-example. 10
. /2 n/2
(a) J- sin®"0do = I cos"0de0  for all
0 _ ]
positive integers n.
- x2-4
(b) - x=»-2 X+ 2 B
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(¢) 'The y-intercept of the function f defined by
2x2-9) . 9
flx) = ———— 18 —.
x2 -4 4

4x2

d I t32 cos t dt = 4x4 cos 4x2.

(d) =

2

e) In(1+x)>x,Vx>0.

(-]

2. (a) Find %X’i,if y=x . 3
(b) Evaluate: ' 4

2x+1

\/3+4x—x2 .

(¢ Find the ‘area included between the
parabolas y® = 4x and X2 = 4y. 3

8. Trace the cutve y2 A+ =x21- x?) stating
all the properties used in the process. 10

4, (a) Find the slope of the normal to the curvey = x5
11 .
t|—=, = | 2
: (z 8] ,
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(b) Find the points of inflexion of the curve

aZx
Yy = —5— - Also, show that they lie on a
x“+a
straight line. 5
(¢) Evaluate: : 3

2
S e

1

6. (a) Using Trapezoidal rule, calculate J‘ Tid? by
_ +x°
. 0
dividing the interval [0, 1] in 5 equal
subintervals. Hence evaluate =. 4
. dy . sin x : X ‘
(b) Find =, if y=x + (sin x)*. 3

dx

(¢) Find the perimeter of the cardioid
r=a(l-cosB). - 3

6. (a) If the first three non-zero terms of Maclaurin’s
: series for sin x are used to approximate
sin /2, show that the error is less than 1/50. 4

(b) Find the least value of a2 sec? x + b2 cosec? X,
wherea >0, b > 0. ' 4

(¢) Evaluate: ' 2
im (1+x)V*
x—0 ~
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7. (a) Verify Rolle’s theorem for the function f defined

by fx) = x2 —3x + 2 on the interval [1, 2]. 3
(b) Find the value of ‘a’ for which the function f
defined by
(2 Ja-
—————i; x<0
X
fix) = 1 a ; x=0
1- co: X ;0 x>0
| 2tan“x
is continuous everywhere. 3

n

(© Ifu,= I 1-coanx dx, n > 0, then prove

1-cosx
. 0 ‘
that u,,o+u, = 2u,,;. Hence evaluate
b1
J‘ 1-cos3x dx. 4
1-cosx

0
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n/2 n/2

I sin™ 0 do =-I cos™ B de.

0 ' 0

2—
@) hm -2 _4

x->»-2 X+2
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_ 2x2 - 9)

(M fo==—5— g uRWid weE f W
X —_—
y-3A<:@vs —Z— 2
4x2
(=) -;—x J- t32cos t dt = 4x* cos 4x2.

2
(®) In(1+x)>x, Vx>0.

o0

2. (*)'ﬂﬁy:xxx: ,ﬁ%mﬁml .
(@) e v : 4

2x +1 dx
\/3+4x—x2
(1) wEeE y? = 4x 3R x2=4y'asaﬁawém
T ST | » 3

3. aF (1 +xD)=x2(1 -2 H JguEy Hfvw |
TEH IREN FA H U R R e w s
o 8, 378 W ®Y ¥ FaRT | 10

4. ($)a%y=x3%ﬁg(%,%j w st
a1 R | 2
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(@) o y= "z % AfuRed fig o

x2 +a2
Hf | 72 ft quige % 3 iy ww w@ W@ =
o g | | 5
() qEarE e - 3

x X2-x+1
[l =
5. () AU [0, 1] N 5 SO Iyt A fawfoa
¥ ok unwdt FEm W WM w1
1

j dx W QR HIT | 39 THR ©

1+x2

0 : :
g hiforg | 4
(@) afe y=x8iﬁX+(sinx)X,a‘1%maﬁﬁrQ| 3

() mﬁr=a(1—cos9)ﬂ4mmﬁml 3
6. (¥) R sin x H HrARA ft F wow A PR
© WS W AN sin /2 AR w0 A TR
R, AREgTfE IR soa TR R 4

(@) a2 sec?x + b2 cosec?x, W& a > 0, b > 0, H

=AW 7 1 R | 4
(1) i HiT 2
lim (1+x)V*
x—0
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7. (%) fx) = x2 - 3x + 2 g IRfda %o £ & fo1g
FATA [1, 2] ¥ Vo W i g f =

Hifsre | 3
(@) ‘@’ 98 WM Wa i e forg
_z_r_j_i; x<0
X
fx) = < a ; x=0
1—co:x . x>0
| 2tan”x

T IRwIfYa o £ % ovft g mdaa 1 3

T

(w)w&uﬁjlﬂnzdxpoam
1-cosx

Hifsg ﬁﬁ Upig +Up= 2upy;. ¥ TR

1-cosx
0

j 1- °°S3de$r1§m1aﬂaﬁﬁml 4
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