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DAE/IIA -2017

MATH-233 APPLIEDMATHEMATICS-II

Time : 30Minutes

PAPER A’ PART - A(OBJECTIVE)

Marks:15

Q.1: Encircle the correct answexr.

1.

tan =7?
1
a b
La] Tid 92 Le] 1+ x*
[c]l@ [d] sec® ©
—(£n sinx}=7?
| )
[a] cotx [p]——#¢n sinx
SN X
[c] £n cosx  [d] tanx

If g—y does not change sign before
X

and after a point where it vanished

then that is point of:

[a] Maxima [b] Minima

[e] Inflection  [d] None of these
The sum of all variable divided by
their number is called;

[a] Median [b] Arithmetic Mean

[e] Mode [d] Geometric Mean

= fasd =9

[a] ™ [b] cos xe™*

[€] sinxe™* ' [d] sin xe™™*

: . dy .

For a decreasing function — is:
dx

[a] +ve [b] —ve

[e] zero [d] None of these

A function is minimum at a point if
its 2° derivative is:

[a] +ve [b] —ve

[c] zero [d] None of these

8.

10.

11.

12.

13.

14.

15.

1
Lim =2
1-¢0
3

[a] O [b]w [e] 1

d
o —9
dx(2cos3x)

[a] 6sin3x [b] —-6sin3x
[e] —6cos3x  [d] Geosdx

The result obtained from an
experiment or a trial is called:
[a] Sample space [b] An event

X

[d] 2/n

[¢] Out come [d] Population

A function which is given in terms
of the independent variable is
called:

[a] Even [b] Explicit

[¢] Periodic [d] Implicit

x+1 g

If y=——, then =7
X

dx

[a] *—[b] At

Given f(X)=l—1 then f[2):
X

11 (612 (-3

Subset of population is called:
[a] Raw data [b] Secondary data
[¢] Population [d] Sample

m-=1.

mx  isthe differential w.r.t. x

of:

[al m (m - 1)}{‘“'2 [b] (m — 1)}{‘“'2
[d] mx™

Answer Key

[c] ™

C

c |4 |b |5

b

b| |9 |bj|lo

11

b

12| a (13| ¢c (14|d |15 a
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Q.1.

1.

Sol.

PAPER 'B' PART - B(SUBIECTIVE)
Time:2:30Hrs

Marks: 60
Section-I|

Write short answers to any
Eighteen (18) questions.
If £(x)=1log x, prove that:

f(xa)= af(x)
LHS. =f(x*)

=logx® =alogx
= af(x) = RH.S. Proved.

Sol.

If f(x) = %, then

find £ [ (5)]_ )

Sol.

Find: Lim ﬂ

x—0 X

. Al+x-1¢(0
Lim —— 6 form

20 X

\/1+X—1X‘J]_+X+1

Jlix+l

= Lim
x—=0 b4

(rx) -
#=0 X(M+ 1)
s I ¢
- x(ﬂ+ 1)

) X
=TLim

*=0 x(\/1+_x+ 1)

) 1 1
=Lim =
=0 Mlex+1 14041

4-

Sol.

1 1
:—:—:1
Ji+1 141
S.

Evaluate: Li

Sol.

orartiate. x5 b abinic
eratked:

Let, yv= £ — (i)
Step-I:
then y+5y=(x+8x)% — (ii)
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Step-Il:
Subtracting eq. (i)from eq. (ii), wehave:

y+6y—y:(x+6x)%— %
SYZXy[].—F;];/ %
- () 2 53] - ]

L

3

2 ox
Oy =0 | —————+ . ..
¥ [SX% 9}{% J

Step-lll: Dividing both sides by '6x’'
8y 2 Ox
8x SX‘/ gxy

Step-IV:
Taking limit &x —> 0 on both sides:

2 B Ox N
=0 SX% 91{% o
d_y 2 0
dx 3){’1/3
dy 2 2

—=——-0+...=
dx 3){’1/3

Sy
le— Lim

=0 Jx fire

S
dx 2

[“J%{(ax)[i(aﬂﬂ(a+x)[i(ax)]
a+x (a—x
dy (a—x)(0+1)—(a+x)(0—1)
dx 2@(31— K)zi}/g
dy _ a-x+a+x
dx odatx (af x)%
dy 2a
gz 2s/a+x-Ja—K(a—x)

d_y: a
dx (a—x)\/ag—xg

a+x . ﬂ

6. If v=
¥ a—-x dx

Sol. —(y)= i[

dy 1fa+x %iaﬂi
dx 2la-x dxla-x

{using Quotient Rule}

7.

Sol.

Fin ddy w Ly

J_J_J_

Differentiate both sides w.r.t. '
df1 1 _d(lj
dx | ofx \/; dx\ Ja
i(x_% + y_%) =0

ix_é +[_l]y_% d_y: 0
dx

Sol.

Find &¥, If ax® + by® + 2hxy = 0
dx
Differentiate both sides w.r.t. 'x':

d d
E(axz +by® + 2hxy) = &(O)
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d

a[Qx)+b[2y;—X(y)J+ Qh[&[x)gw xj—x(y)]: 0

2ax+2byd—y+ 2h[1.y+xd—yj: 0
dx dx

2ax +2by3—y+ 2hy + 2h)cd—y =0
X

2by dy +2hxd—f —2ax — 2hy
d dx
;1 (by+hx) (ax+hy)

dy -2(ax+hy) [dy _ax+hy
dx 2(by+hx) dx  by+hx

3

9. Different w.r.t. x°
1+x

3

Sol. Let y zx—a and t=x°
1+x
Differentiate both sides w.r.t. 'x':
d d
ﬁ( 3 dx{ }{usmg Ouotient Rule}
d d
o XS)[&(XS)]_XS [£(1+ e )]
dx (1+ % )2
dy (1+ Xa)(SXZ)—Xa (O+ sz)
dx (1+ x° )2
% _ %% + 3x° —3%° _ 3x?
dx (1+ < )2 (1+ x° )2
d _i =
E(t)i dx (X )
ol =8x* = d—X— 1
dx dt  3x®
. . dy dy dx
using chain rule: — S
dx dt
dy 3% 1 1

d (1) 3 (1)

Sol. ;—X( sin&)

Lo VB L i)
Lfsin &) * (cos ) (R

s

10. Differentiate sin\/; wrt 'x'.

cosvx ( ZJ
= -x
2 smf 2
_ cos\/; { 1 ]: cos\/;
2\/5111\/; \/_ 4\/;\15111\/;
11.  Fina Y jp y 1l tanx
dx 1-tanx
Sol. Differentiate both sides w.r.t. 'x'

d, v dfl+tanx i
dx (y)_ dx[l_tanX]{QuotientRule}

o x)[j_xu +tanx)]— i tanx)[%(l— tanx)]

& _
dz (l—tanx)z
dy (l—tanx)(0+seczx)—(l+tanx)(0—seczx)
&: (l—ta_nx)2
dy (l—tanx)sec2x+(1+tanx)seczx
& (l—tanx)2
dy Sec2x—ja}rxﬁx+sec2x+m2;
d (l—tanx)2
dy 2sec’x ~ 2
dc (1_ smx]g ) cosg}{cosxsmxf
COSX cosSX
g_ 2
dx cos®x + sin® x - 2sinxcosx
| etz e
dy _ 2 _ 2 { singx }
dx 1-2sinxcosx |l-sin2x|!-Fees
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12. Find —if x= =btan

Sol. x=asecH, y=btano
Differentiate both equations

both sides w.r.t. 0 :

d d
—(X):—(asece)
do do die(y)—%(btan 6)

d—X:asecetane

dy 2
—~ =b 5]
@_ 1 16 sec
dx asecOtan0
By using Chain’s Rule:ﬁzd—yx@
dx do dx
d—y:bsecze 1 :E 78
X asecOtanb a tan®
d
—y:Ecote.sece
dx a
d_y_h cosH 1

- P =|—cogecO
dx a sin® cosf |a

tanx
13. Find the derivative of 5
X

d(t
Sol. —X[ E;I;X]{using Quotient Rule}

% {;—X(tan x)] ~ tan x(% (x? )]

(<)
x?sec? x —tan x(2x)

4
X

x[xsec2 X — 2tanx]

4
X

xsec® x - 2tanx

Sol. ;—X(COS_I (1- 2}{2))

_—1_ [i(lgxg)]
1—(1—2;3)2 dx

= -1 {0-2(2
\/1—(1—4x9+4x4) (0-2(2¢)

_ ]
J1-1+4x2 — 4x*

3 4dx dx

N el J4x9 (1-x%)

4x 2

2){\/17 x? B \/17 x?

(~4x)

15. m}@

Sol. i(axg)
dx

_a* (¢na )[%(xg)j

o a}'12 (fna) (2X) = 2X(€na)ax

16. ERind — SZX)

Sol. c;l_x(egx coS 2}{)

= (%(eﬁx )] cos 2x + % [i(cos 2x)]
o™ (i (2};)] o e et 2@[%(2;; )]

e (2)00522{— e sin 2){(2)

= |2e* (cos 2x —sin 2X)

17. Differentiate fn —— w.r.t. x’.

1+x*
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Sol. i[fn
dx

X
A1+ x? ]
ez (fnx fnvl+x ){ ITLi;ingIogrithr'nIaw }
tn[;]:tn(m)—rn(n)
d( xf—fn 1+%° )]
dx

><(2X)
1+f’—x@” 1

) ) x(1+x2)

1
21+
X

1
Tx
1
Tx

1+ x(l+x2)
18.  Findthodervativeof M
Sol. Taking '#n'to both sides, we have:
En(xy)z En(yx)
y(nx)=x(¢ny)], rgpeimn |
Differentiate both sides w.rt. ‘% :

()= Ll

[%@)]m +y£%(fnx)]=(;—X(X)JEHW'X(%(!HB’)]

dy dy
—¢énx+y.—=(l)fny+x— —
i nx-+y ( ) ny Ky =
ﬁ(!21114()—5d—y:hly—l

dx y dx X
ﬂ[fnx—zj—fny—i

dx y X

dy |yfnx-x _xfny-y

% ¥ 53

19.

Sol.

Using differential find an
approximate value of ?/12_4

Let y=%x =@

Where x =125 & dx=Ax=-1

)l

dx( ) dx

__1 s
dy 151 1 % _ 1
dz 3 3 3523

.
3}{‘2/3
Put x=125 & dx=Ax=-1
in eq.(i) & eq.(ii)

y=3125=5 and

dy=

dy = dx — (ii)

(-1)=-0.0133
3(125)/

Y124 =y +dy =5+(-0.0133)
=5-0.0133 =|4.9867

20.

Sol.

If y=cos3x+sindx,
show that: y, +9y=0

¥ = c083X +8in3x
Differentiate both sides w.r.t. 'x';

%(y) = %(COSSX +sin 3x

y, = —sin3x(3)+cos3x(3)
y, = -3sIn3x +3cos3x
Differentiate both sides w.r.t. 'x’:

iy :i 351N 3x + 3 cos3x
dx ' dx

¥, =—3c0s3x(3)+3(-sin3x)(3)
¥, =—9c0s3x —9sin 3x

¥, =—9{cos3x +sin 3x)

¥, =-9y= ¥, + 9y =0 Proved.
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21. If s=logt, find the velocity and - kisdstandacd-deviation-aithe
acceleration at t = 3sec. values: 2, 4, 6, 8, 10.
Sol. s=logt Sol.
Differentiate both sides w.rt.'t': x xt S (Tx)
d d 2 4 SD.= =
2 ()= L 1ogt) o n
dt dt 4 16 =
220 30
v=13) 6 5% o= {?}‘(E]
t 8 64
Differentiate both sides w.rt.'t': 10 100 o=+44-36
- 2o s -
%(V):dt&] Tx=30 | 3x*=220| o=v8=[283

25. If two coins are tossed find the
a= _ig N (ii) probability that only one head.
t Sol. S={HH HT, TH, TT} ,n(S)=4

Fotrtadan eq'(l) & eq(u) Let A be event that only one

- _1 H/ head appears. A = {HT, TH}
3 s
A
W i(Aj=2..p(a)=RA)_2_]1
T il 28 £ 2
- - : 26.  Iftwo dice are rolled, what is
22. Thf: arithmetic mean of 7 values is probability of getting same
6 find the sum of values. nurmber.
Sol. Here A.M:6, Il:7, & ZX:? (1,1),(1,2), (1,8), [1,4), (1,5), [1,6),
As, AM =6 (2.1),(2.9).(2,3),(2.4). (2,8),(2.6),
L2 S Sol. \(5,1).(,2). (5.2).(2.4). (8.5), 2.6),
n (4.1).(4,2) (4.3). (4.4) (4.5). (4,5),
Z’?_XZG (5,1), (5,2).(5,3), (5,4).(5,8), (5.6),
6,1),(6,2),(6,3), [6,4),(6,8),(6,8
S (6.1).(6,2)(5.) (6.4 (5.5).5.¢)
n(S):SG

Let A be event that same numbers

23. What are mutually exclusive (1 1) (2 2) (3 3)
events? appears. A=<~ VAl

Sol. When there is nothing common {(4’ 4)’ (5’ 5): (6: 6) }
between different events, then n{A) 6 |1
they are called mutually H(A) =6, .. P(A) = oy e

exclusive events. n(s) 36 (6
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27. Acardisdrawn atrandom from a
well shuffled pack of 52 cards.
What is the probability of jack?

Sol. n(8)=52
Let A be event that Jack card is
drawn. n(A) =4

n(A) | 1

n(s) 52 |13

sPlA)=

Section - 11
Note : Attemp any three (3 ) questions 3 8 = 24
1-x
1+x

Q.2.(a) If f(x)=log , Prove

: o x+y
that-f(x)+f(y)—f[1+xy

Sol. SeeQ.13 of Ex# 1.1 (Page #11)

N

Jx+h -
h

(b) Evaluate Lim
h—0

Sol. SeeQ.2(iv)of Ex# 1.2 (Page # 16)

Q.3.(a) Differentiate
(ax2 + b)(cx2 + d) w.r.t. 'x".

Sol. SeeQ.2(iv)of Ex# 1.2 (Page # 16)

dy 3at 3at®
b Find —if x = , ¥y =E——
(b) M ax " YT+ Y T 1+

Sol. SeeQ.2(v)of Ex# 2.3 (Page # 76)

Q.4.(a) Find the derivative of

(ax+ b)\/l +8in 2%

Sol. SeeQ.3(v)of Ex# 3.1 (Page #115)

2

2
(b) Differentiate sec™ [%] w.r.t.
K —

)

X

Sol. SeeQ.2(iv) of Ex# 3.2 (Page # 131)

Q.5. Prove that x* has a minimum
1
valueat X=—.
e
Sol. SeeQ.7 of Ex# 4.2 (Page # 210)

Q.6.(a) Calculate mean median, mode
from the following frequency

table:

Height in cm | No. of Boys
59 1
58 3
57 7
56 g
55 25
54 30
53 55
52 50
51 40
50 38
49 30
48 9
47 4

Sol. SeeQ.10 of Ex# 5.1 (Page # 237)

A3k ok K K ok ok ok ok K K K K ok ok ok %
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