
AS-1347

B.Sc, (Part-I) Scmester-I Examinrtion

}IATHEMAI'ICS

P.per-II
(Differentirl & Intcgral Calculus)

Time : l hree Hoursl lMaximum Marks : 60

N.B. :- (l) Questiol No. I is compulsory. Anempt once.

(2) Attempt ONE question from each unit,

Choos€ the correct altematives (l mark each) :

(i) lf the function (x) is differentiable at x = x", then it is :

(a) . Not delined 8t x = x. (b) Continuous at x = x

(c) Not continuous at x = xo (d) None of these

(ii) The function f(x) has simplc discontinuity if:
(a) f(x'). f(x-) do nol exist

(b) f(x), f(x-) f(x) exist but not equal

(c) f(x-)=(x)*(x)
(d) (x.) * (x-)

(iii) If y = sin (ax + b) theo y" is :

t0

lt(a) a" cos (ax + b + ,) (b) a" sin (ax + b +
n

2 )

nn(c) a" sin(ax +b + ^)z
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(iv) The graph of function y = (x), v x e [a, bl which satisfies all conditions of Rolle's

theorem then gcom€trically, there exists at least one point c {)n the curve between

x : a and x = b at which lhe tangent to the curve is :

(a) Parallel to y-axis (b) Parallel to x-axis

(c) Perpendicular to x-ais (d) Perpendicular to y-aris

(v) The expansion of the function e' is :

(a) l+--+a+-...2! 4l

(c)
-x'x'l+xf-+-+2t 3l

(vi) The value of Jlogxdx is:

(a) logx+k
(c) xlogx+x+k

lvii) The valuc of 11m1se5x1i is:

(a)

(c)

(b)
--2 ..1

l - -+ -- +...
21.4l

(d)
xt x'

x --+--+3! 5!

(b)

(d)

xlogx-x+k
logx x+k

el (b)

(d)

I
e2

I0

(vO The degree of homogenous futrction, f(x, y) = ls:

(a) (b)

(c)

!.1
x'+y'--T-- l

"3*yi
I
i
I
2

I
l

1
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(d)
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(ix) If I" = Jsec" dx thqn the reduction formula for In is :

I n-2(8) I.-- . seci-2xtanx+ n_| L_r

I n-2
Ihl I = 

- 
secn 2ytan** 

- 
lo.rIl-l n-l

I(ci I = - sec' I
n-2xtanx n-l " '/

1

(d) I, = -; sec. * '
n-2xtanx--ln-l " '/

(x) Irt (x) bc contiruous alld non-legativc on [a, b]. Then thc area A boundcd by curve
y = (x), the x-axis and two ordinates x = a, x = b is :

(a) (b) a=Jraxr=Jxdx

(c) Jr.a* (d) Jrlx; ax

UNIT-I

2. (a) Prove that if limf(x) exists, then it is unique.

(b) Using the €-6 definition, 51rci{ th11 lulx'z=4

I(c) Show that f(x) = ---r- has simple discontinuity at x = 0.

I -e"

4

3

3
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3. (a) Plove that if f(x) is delined and continuous in [a, b], then it attains its bounds at least

once in [a, b]. 4

(b) Using €-6 definition, prove that f(x) = sin x is contiluous for all real values of x.

3

(c) Prove 16u1 hqf(x) = 7, where f(x) = 2x + 3, v x e [0, 5]. 3

UNIT-II

4. (a) Prove that : lf f(x) is differenti&ble at x = x", then it is continuous at x = xo. Is convene

of this statement tlue ? Justiry. 4

I(b) lind the nd differenlial coefficient of 
O* _5I-t.

n!(c) If) - x" log x. lhen show that y, r . -

5. (a) State and prove l-eibnitz's theoreD.

3

4

l
.. tao 5x(b) Evaluate lS "r-7

1c.r rrove trrat l,in:[
lx

logx x-l
I

2
3

UI{I'T III

6. (a) State and prove lagrange's mean value theorem.

(b) Verif! Cauchy mean value theorem for the functions :

f(x) = e'ard g(x) = e " in [a, b].

(c) Expand 3xr + 4x2 + 5x 3 about the point x : I by Taylor's thorem.

4

3

3
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7. (a) Statc and prove Rolle's theorem.

(b) Expand 2x1 + 7x7 + x -- I in powers of (x - 2). 3

(c) By using La$ange's mean value theorem, show that I +x<ei< l+xe,, v x>0.
3

UNIT_IV

(a) Let F(u) bc a homogenous function of degree n in x and y, where u is function of
x and y. 'l'hen prove that :

4

t3

I

(i)

(ii) x'] 2xy

au du nF(ulx--+y =---:-=c(u) andrx c! t'(u)

Ax'
-+

v' 8 G( )u(u)[c'axt

xt+v'
(b) If u - aii, n.or" that (u- - uy)'] = 4[1 - u, - uy]

4

.l

3

rl.

x+y(c) Verify Euler's theorem on homogencous function for u = log x-y

(a) Itu:F(x-y,y z, z - x), then prove that :

u*+uy+u,=o. 4

t,, + ",1 au au
tb) lIu - sin-'.i ^--l-L f , show lhat x:--):- =tanu. 3' l**yl' Ax'E

i:'u d_rr .r'u(c) Sho\ thal : .r +:-t+;tt=U, ifu = 3(ax + by + cz)'?- (x? + y1 + z1) anddx- .N- (D-

a1 +br+cr:I. 3
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UI\tIT-V

10. (a) Prove tt ut J"o,", a* = -jcot"-rx - In,, . Hencc evaluate Jcot'x dx .

(b) Calculate the arca of the aflp"" { t4 = f .

I

3

2xr +3x +7
dx(c) Evaluate

x2+x+l

ll. (a) Provethar: Jsin'xcos"xdx-sin'-!Jols"'x*-4Jsin'xcos"'rxdx. 4m+n m+nr

(b) Find the area between the curve y = x] - 3x: + 2x and the x-axis. 3

(c) Find the length of the arc of the parabola x2 = 4ay from the \ertex to an extremity of
the lalus rcctum. 3

i
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