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BACHELOR IN COMPUTER

o0
3 APPLICATIONS
g Term-End Examination
June, 2011
CS-601 : DIFFERENTIAL AND INTEGRAL
CALCULUS WITH APPLICATIONS
Time : 2 hours Maximum Marks : 75

Note : Question no. 1 is compulsory. Attempt any three more
questions from question No. 2 to 6. Use of calculator is
permitted.

1. (a) Selectthecorrectanswer from the fourgiven 6
alternatives for each part given below :

x2

-1
@ Iftf@x = 1 then domain of the
function is :
(A) R, the set of real numbers.
B) [-1, =]
(C) Al real numbers except - 1

(D) none of these
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d
(i) Ify=x tan~! x, then aj =

2
x
A) x%tan x4+
(A) \/l+x2

X
-1
(B) tan™ " x+ 1422
-1 . X
(C) tan™ " x 122
(D) (itan_1x)2
Lood (el
(iii) o | =
e’ et 1
A = ® Z*t;e

1 e
@ ¢ —= (D e* log x
(iv) jcosec (3x+4) cot 3x+4) dx=

1
(A) 5 cosec (3x+4) cot 3x+4)+C

1
(B) 3 cosec Bx+4)+C

1
© T3 cosec (Bx+4)+C

(D) log cos (3x+4) C
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(v) If(x) = (x—1)e*+1 and x=0 then
fix)is:
(A) increasing function
(B) decreasing function
(C) Strictly increasing function

(D) Strictly decreasing function

(vi) x50 5 I8¢

(A) 0 B)
© 1 (D) 4
(b) Fill in the blanks : 6

1 .
1

i | —dx = .

o Jreme s —

Lim x2

W x50 Snx? T —

x x
(iii) IZ sin > cos de =

(iv) The minimum value of the function
fE)=QRx-1)2+3 is

d
(v) If y=cos x2, then g‘% =

(vi) The equation of the normal to the
curve y=x> at (1, 1) is ___
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(c)

(d)

(e

(6

(8)

(b
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For each of the following functions, find
whether the function is monotonically
increasing or monotonically decreasing or

neither, on given interval.

() f(x)=2x>—8 on [0, 3]

(i) f(x)=2sinx on [01 g:l

If x=tan (I, y), prove that
(1+3%) y;=y.
Using Leibnitz theorem, find v, ;.

The perimeter of a rectangle is 100 m. Find
the length of its sides when the area is

maximum.

Find the value of ‘b" for which the function

x2+1 whenx <2

fx) =
bx+% whenx = 2
x

is continuous at x=2.
Evaluate ;

J.(logx3+9 sin® x) [27 sin?x cosx+ é:l dx
; X

Lim 11x%— 6x+8

Evaluate — s -
X —%  9x“—bx+45



2. (a)
(b)
(©
(d)
3. ()
(b)
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For what value of k is the function ; 3+4+4+4
2x+1, x<2

f(x) = x+k, x>2

is continuous at x=2

d
Find a—)y; if y=sin x sin 2x sin 3x

Evaluate ; Ix3 log 2x dx

VCOS X

Prove that I% dr =2
rove tha 0 +sin x++/cos x 4

Find the n'' derivative of the following
function f(x) = (ax+b)™ where a and b
are real numbers and m is a positive integer.

Can Rolle’s Theorem be applied to the
following function ? 5+5+5

y=sin2x on the interval [0, w]. Find
‘C’ such that f' (C)=0, in case Rolle’s
theorem can be applied.

Integrate any one of the following :

@ J2ed
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4 (2
(b)
(©)
5 (a)
(b)

(©)
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4
Evaluate J.ez" dx 5+5+5
0

Compute the area lying between the
parabola y=4x—x? and the line y=x.

If z=e®**DY £ (ax —by), prove that

ba—z+a—a—z—=2abz
ox oy

Solve any one of the following : 5+5+5
: dy

(i) xya=l+x+y+xy
Loody Xy

M) 35 = Ty

For what value of ‘k’ is the following
function continuous at x=1 ?

_x2—1 x#1
f@=1%1"
k x =1

Ifu =f(x~y, y—z z—x), prove that

a_u+a_u+§£=0
dx dy 0z



6. (a)

(©)
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Calculate the radius and the height of a right
circular cylinder of maximum volume which
can be cut from a sphere of radius R.

Solve any one of the following : 5+5+5
dy
(@) aj=e2"_3y-l-4x2 e %Y

(i) (y+x)dy—(xy+y) dx=0

A river is 80 ft wide. The depth in feet at a
distance x ft, from one bank is given by the
following table

x:10]110]20(30{40}50(60]70]80
d:|0|[4}7]|9112|15]|14| 8 | 3

1
Using Simpson’s 3rd rule, find

approximately the area of the cross-section.
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