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BACHELOR'S DEGREE PROGRAMME

O	 Term-End Examination
Ln	 June, 2010
O0 ELECTIVE COURSE : MATHEMATICS

MTE-1 : CALCULUS
Time : 2 hours	 Maximum Marks : 50

(Weightage 70%)

Note : Question no. 1 is compulsory. Solve any four questions
from questions no. 2 to 7. The use of calculator is not

allowed.

1.	 Which of the following statements are true ? 10
Justify your answers.

The function f, defined by f (x) = (x — 7)
(x3 + 11), is an odd function.

d	 2 (cosx2)
ekost dt = —2xe

d x 2
X

y = sinx is monotonic on [:-.2-11. , 0].
2

If f (x) = 21x — 11, g (x) = 3x — 10, then
fog (1)=12.

(e) Every curve over R has a point of inflection.
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2.	 (a) Find the approximate value of the area 	 5
between the curve y =x2 +1, the x-axis, the
y-axis and x = 4, using Simpson's Rule with
8 equal subdivision. Also find the difference
between the exact value and the
approximate value.

Verify Rolle's Theorem for f on [ -1, 1],	 3
defined by f (x)= x4 - 4x2 +7.

Check whether the function.	 2

f : [0,11-1-4R : f (x)
tan x , x #

2
'Tr, x —
2  

is integrable or not on [0, 7r]

3.	 (a) If y= a cos(lnx)+b sin(lnx), show that	 4
x2Yn + 2 + (2n +1)xyn +1 + (n2 + 1)yn = 0.

Is the function f, defined on R by	 4

f (x)=

1 + 2x, x 0
3x -2,0<x 1

2x2 -1, x > 1  

continuous on R. Justify your answer.

What is the domain of the function f, defined 	 2

3\i - x 
by f (x) —

x — 2
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4.	 (a) Find the length of the arc of the cycloid	 4
x = a(0 — sin0), y = a(1 + cos()) between

= — ,Tr and 0 =Tr.

Find the maximum height of the curve
4sinx — 3cosx above the x-axis.

Evaluate f 	 x - 1	 dx.) x3 - X2 - 2x

2

	5. 	 (a) If In = f (In x)n dx obtain an equation	 5

relating In with In _ i, and hence evaluate
13.

Find the equations of the tangent and the	 3
normal to the curve y = x3 (x + 1) at (1, 2).

Find the derivative with respect to x, of the 	 2
function f, defined by

f (x) = sin (x 3 +5x2 +7) + tan (—a ),

where ae R.

	

6.	 Trace the curve y —	 8	 	 stating all the 10
4— X2

properties used in the process.

3

3
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1
7.	 (a) Find the approximate value of (0.99) 3 upto	 3

4 places of decimal.

Prove that	 in (1 + tanx) dx = a in 2.	 3
0	 8

Find the volume of the solid generated by	 4
the revolution of r=2acos0 about the initial
line.
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1.	 -1--irclr

IfE
(ga 414 cili-4 w4i

w11-47 I

f (x) = (x —7) (x3 +11)

Rm. t? aTcr4 dru4	 10

gRI trftietrff inolf 7i

= 
_2xe2 (cosx2)

ritii-i 4101

d	 [

tl

f l'	 e2cos t dt
dx	 J

X2

y= sinx, 0] TR[ Tr , "T*-tE tl

q ic f (x) = 21x-11, g (x) = 3x-10,
fog (1)=12.

(e) R 17 Mc-44) q.-* --1 ircrirock Psis tUT t
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2.	 (a)	 31T3 t-1 4-111 37-fdlirAt	 r	 #FR:f9. 	tf	 5
	 y= x2 +1, x-31$1, y-MI at x=4 t X11	 a

0-AT-FF	 ..117pcbe. Trrff quo -1-F-47 I ki61
atT.-11;1.4.)e.-rrFt.111.katoil7rff

[ -1, 1]	 f (x)= x4 - 4x2 + 7 	  trft91TPI7	 3
Lhoift rc-R 	 7474..wr iiNti-h-c4f-A7

zami	 f:[ 0, Tr ] -›11 :	 2

(c)

tanx,x � -7
2f (x)=

1	 , x =
2

4

4

2

4

3

[0, Tr] 14	 -1 4-0 cilci-a q t ziT .161

sin(lnx), T4 tUT-47
+1 + (n2 +1)yn =0.

1 + 2x, x	 0
3x - 2 ,0< x � 1

2x2 -1, x > 1

tiR y=a cos(lnx)+b

x2yn +2 + (2n +1)xyn

zlT	 f (x)=

gRI R	 1TftiTlftEfff 779 f, R 1:1{tidd t? 3174
d1(

- x
f (x)-

\13 
— x	 2

liftiTrrEM thClifw3rfff

ffi-R I

0= -	 31	 0=1-rt 41,4

y=a(1+ cos()) t W:1
x=a(0-sin0),

r	 i	 fic WIC-4 I
y=4sinx-3cosxx-3W

aferwali Imui quo	 --11771
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(c)	 1
x -1

dx 'T T 	 Pi chlici	  I 3

5

x3 - x
2 - 2x

2

5. zit I n = f (inx)n dxcTmf In	 In-1	 4m,,,s

chkof .) k-1 4-i (=bt u ' 317	 3 	 c-

IT@ Pl ellIFC'R I

(1, 2) TR ci	 y = x3 (x +1)	 -t-RRtgl 3th 3

wil cht u i	 I

(c) f (x) = sin (x3 +5x2 +7) + tan Li}	 7e 2

aeR lti -crftinf-Em Lbol fTx*. (-1141' 31-1T7i

old W771

6. 10ci7t) y- 	 	 arltairr 	 3t1 	 Trrn2
4- x

aTt-urrr :Cfgra. PIA Tr7	 julfafuR

1
7. (a)	 4 PTT91 WW (0.99) 3 "T 4;Ichd T1 3

vru wlf-A7 I

(b) N &

in (1 + tanx)dx =	 in 2.

3

0	 8

(c) aift173iT*31t r = 2acos0	 7)- A ICI 79Tft 4

airz79* 	 WrE4R
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