AD-4584

B.Sc. Part- (Semester—) (CBCS) Examination
MATHEMATICS
(1) Differential and Integral Calculus
Time: Three Hourg| [Maximum Marks : 60

Note:— (1) Q. No. 1iscompulsory.
(2) Attempt one question from each unit.
1. Choosethe correct dternative : 10
(1) Thefunction f(x) = tanx is discontinuous & :

@ x:gonly (b) x=(2n +1)%,n20,],2,...
(0 x=mpfordinl N (d) Noneof these

(2) Thefunctiony? =xis:
(@ Singlevdued function (b) Multiple vdued function
() Evenfunction (d) Noneof these

(3 Thevaueof lim(1+x)* is

@ e (b) &
© O d 1
I snx X1 0
(4) Thefunction f(x)=1 x has :
t 1;x=0
(@ Discontinuity atx =0 (b) Removable discontinuity et x =0
(c) Simplediscontinuity & x =0 (d) Noneof these
(5 Ify=atheny =7
@ aa (b) a.(loga)
(0 a.(loga" (d) Noneof these
(6) Anexpressonof theform % or ; isknownasan:
(& indeterminant form (b) determinate form
(¢) indeterminate form (d) Noneof these
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(7) Forf(x) =% g(x) =x2in[1, 3] then the value of 'c’ by Cauchy's mean vaue theoremiis:

.E i 'E
@ 13 b &
(© O (d) Noneof these

(8) Expanson of thefunction efis:

X X X X
—_ ... 1+—+—+.....
@ x 33 (b) I
X2 X4 2 X3
s e X+ —+—+.....
© 1-75+7% (@) Irx+5+y

(9 1f1,=C(cos"xdx thenl =..

1cos"‘lxsjn x+n—_1l b 1cos"‘lxsjn x+n—_1l
(a) n n n-2 ( ) n n n-2
1 . n+1
(© . cos™ xs€in x + — | s (d) None of these
w  x*dx
(10) Thevaueof CO)W is:
3a’p '3a2p
@ 16 (b) 16
'3a4p
(© (d) Noneof these

UNITH

2. (& Define limit of a function and if Xlglg f(x)=A and Jg@ng g(x)=B then prove that

im [£ () + ()] =A+B 6
| |x-2] y _
(b) Iff(x)=ﬁ+2x+3;x1 2. Isthe IM f(X) exigt ? 4
OR
3. (c) GiveE-Sddinitionaf limit. Usng it 1
prove that .E[@nz(3x +5) =11 4
(d) |f'j§@n;'0f (X) exigt, then it is unique. 5
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UNITHI
4. (a) Defineuniform continuity and prove that any continuous function f defined on aclosed interva

[a b] isuniformly continuous. 6
(b) Usng E=S definition of continuity show that the function f(x) = % is continuous for dl red
vaues of X. 4
OR
Iﬂ 'x10
5 (@ Iff(x)=1 x
1 0;x=0
show that f(x) has removable discontinuity at x = 0. 6
(d) Usng E-Sdefinition of continuity show that the function f(x) = 7x-3 is continuous a x = 3.4
UNIT- 11
6. (8 Iff(x)isdifferentisbleat x = x then provethat it iscontinuousat X = x,. 4

(b) Ify=e>cos(bx + ) then provethat y = E" . cos(bx + ¢ + nq) where E=+/a’ +b* and

q= tan‘lE . 6
a
OR
7. (c) Ify=gn(manx) then prove that
() (1-X)y,—xy,+nty=0
(i) Q-—x)y.,—@n+2xy  —(P—my =0. 5
(d) Evduae:
, . logx
0 le(gl X" 2
. . tanx—=x
(i) I><Ir®no X2 —tanx °
UNITHYV
8. (a Stateand prove Lagrange's mean value theorem. 6
(b) Veify Rallestheorem for the function f(x) = e* anx in [0, p]. 4
OR
9. (c) Iff(x)andg(x) aretwo functions such that : 6
() f(x) and g(x) are continuousin [a, b]
(i) f(x) and g(x) are differentiablein (g, b) and
(i) g(x)t 0 forxT (a b).
| o €0 _fO)-f(@
Thenthere exigt atleast onepoint ¢l (a b) such that 960 g -g(@)
(d) Obtainthe Taylor's series expanson for the function f(x) = x* +x -2 ata= 1. 4
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10. (a)

11. (c)

(d)

LT-304

UNIT-V

| (X7 +2x +3) o
Integrate Om .

S ' 1 n-2
If 1, = (sec” xdx then provethat |, =n—_1880“_2 X tan X + I

n-1
OR

' : 1. n-1
If | = (sec" xdx thenprovethat |, =——=sn"*xcosx+——1 .
n n n

(3p-8)

Show that &sin“xdx =
0 32

25



