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DAE/IA-2019

MATH-212 APPLIED MATHEMATICS -1

Time : 30 Minutes

PART - A(DBJECTWE)
Marks: 20

Q.1: Encircle the correct answezr.

1.

lim sin O _
B—pg e
o
[a] 1 [b] 2
2 1
[c] ; [d] 5
Lim 1 =2
x_,% cos0
[a] O [b]
[e] 1 [ =
T
If y=u® and u=x then ﬂ=?
dx
[a] 2% [b] v
[c] x [d] 2x°
if y=2F1 \then\ YL o
X
@l-— e X
X X
[ = @ =1
X X
[a] eSx—l [b] ex—l
[€] 3™ [d] Bxe™
R =3
[a] a_Xﬁ_l [b] Xn—l
[e] ax® [d] x°

A function is maximum at a point if

its 2° derivative is:

10.

11.

12.

13.

14.

[b] —ve
[d] None of these

[a] +ve
[€] zero
If 2 derivative is —ve ata
point, then function is:

[a] Maximum [b] Minimum
[c] Point of inflection

[d] None of these

I(secx) dx =7

sec’ x

[a] tanx [b] 5

Ie] z’n(sec X+ tanx)

[d] secxtanx

[(ax+b)ydx=?

[4] (ax+b) [b] (ax+b)
2a 2

[€] é’n(ax +b) [d] a(ax+b)

I(xsec2x)dx=?

[a] xtanx
[b] xtanx+ fMmsecx
[€] tanx
[d] xtanx - fnsecx
I(xe")dx=?
[a] xe* +¢* [b] xe* — ¢
[c] & [d] %e"
J' =9
Olx*+1
[a] O [b] 1
b T
[c] Z [d] _Z
e
x" -1
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15.

16.

17.

18.

19.

20.

[a] -1 [b] 1

T
0 d] -=
[€] [d] -

¥y—¥; = m(x = Xl) is the:
[a] Slope intercept form

[b] Intercepts form

[€] Point - Slope form

[d] Two - Points form

When two lines are parallel:
[alm, =m, [b] mm,=-1
[el mm,=1 [d]m, =-m,

y —intercept of the line
3x+4y-12=0:

[a] -4 [b] 3

[c] 4 [d] -3

Midpoint of A(2, 5) & B(T, 4 3):

9 9
[a] {E, 1] [b] [1, E]
2 2

Center of the circle

(x-1) ' +(v-2)Y =16 is:
[a] (1, 2) [b] (2,1)

[c] (4,0) [d] (—1,—2)

For a point circle, the radius will
be:

[a] 1 [b] -1

[e] © [d] Infinity

Answer Key

2 b3 4 5]

7 b| 8 9 10

11

== -]
=T I I~

12 | b |13 14 15

16

0| o8| 6

17 /b (18 |a |19 a |20

R =T I
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DAE/IA -2019
MATH-212 APPLIED MATHEMATICS -1
PART - B{SUBJECTIVE)

Time:2:30Hrs Marks: 60
Section-1
Q.1 :Write short answers toany Twenty Five {25)
of the follwing questions. 25%x2 =50

1. Find Lim [1 +L]
n—oco n+1

Sol. Lim [1+ J —>(i)
B n+1
As L]'.mL:O:Liml
n—ron 11+1 n—®@

So, by replacing i
n+l

witB\ i eq.(i), we have
n

=Lim[1+%]n =e]

I —uo

2. Bvaluate: Li

Sol. Lim

e T
= APl
180() 180
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Sol.

v
Lim [1 + 5]
3

x>0

3;

3
- Lim (1 i 5]
3

x—30

34
{ezsl[l%] } -[e*

Lim fary (Q] form

x—30 b4 4]
sinx
vtanx =
COSX

sinx i 1
. Lim
=0 cos X

:(1)_L:1:

50 1

; SIN X
=Lim
=0 ¥ COSX

=Lim
=0 X

d g 2 d

—lax” +by" + 2hxy |)=—(0

3 (& + By + 2y} = 2—(0)
a(2x)+b(2y)3y+2h{( ()]yH[ ()H
2ax+2byd—+2h[ VX — ]

dy

23X+2byd_+2hy+2hxdx
2byji 2hx%=—2ax—2hy
2%(by+2h)=—2(ax+hy)

dy _ -2(ax+hy)

dx 2(by +2h)

d_y:_(ax+hy)
dx (by+hx)

if x%/+y/ %

Flnd

Differentiate both sides w.r.t. 'x' :

S
2 % 2 Wdy
5% gy Tax=°

2 Mdy _
37 " ax 3

2y
dy X_fl/3 dy y/
s — i RS B
=% =0
6.  If ax® + by? + 2hxy = 0, find ?
X
Sol. As, ax”® +by” + 2hxy = 0

Differentiate both sides w.r.t. 'x':

Sol.

3

Different wr.t. x°
1+x
3

Let and t=x"

y_1+x3

Differentiate both sides w.r.t. 'x'

_( Y= 2 [1+ ]{usmg Quotient Rule}
d_yz(1+X3)[d%{(x3)]—xa[%(1+x3)]

dx (1+X3)2
dy (1+X3)(3X2)—X8
E= (1+X8)2
dy _38x" +3x" - 3x°
dx (1+x3)2

d d .

EO-36)

d-t a dX 1

—=3x" = —=

dx % dt 35x?

using chain rule: d_y= d_y by d_X
dx dt

dy 3% 1 1
(1+x3)2

(0+3X2)

) (1+x3)2

dt _(1+X8)2 S
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8. Find —i — y:u—l
u u

Sol. sz,x=u+l & yzu—l
u u

Differentiate both sides w.r.t. 'u':

du du u/| dua du u
ds _ d (u+u ) d—y=i(u—u'1)
d_u du du du
T
E—1+( 1ju du_l (-1ju
dx 1 uwi-1|dy 1

i U I ot S [

du 1 u o’ du +112

d_u_ u2 d_y=u2+1

dx -1 du v

using chain rule:

= [%(ez" )J cos 2x + e [;—X(cos 2x)]
e [%(QX)]COSEX e 2}:)[%{2:4)]

— % (2)0052}( e’ 51112}((2)

—|2e%* (cos 2% —sin 2X

dy dy du u®+1 )dé/ u® +1

dx du dx ﬂg ><ug—l:uz—l

0. Find the differential co-efficient of
letan_1 X

Sol. i(etﬂn'IX)
dx

12. MMMM

Sol. Let y=x"

Taking “n’ on both sides:
tnfy)= é’n(xx)
using logrithmn law
tn(s)=x(enx) s ermnion
d d i
&(fny} . &(X (EHX)){Pruosgugc?jRule}
e = {%(X)] fnx+ X(i(fnx)]

Aot

sugs [fnx+1]:>%: x* [1+£’1’1x]

Sle &

10 Findtha darvats Ee—210g’x

Wi
Sol. %(e‘zng)
e
=& (x?)=-2x = =
11.  Find — s2x)

Sol. i(egx Cos 2X)

13. Find the acceleration of the moving

particle given according to the law

V:=45—-10,where S and V
have their usual meaning.

Sol. V2<=48-10

Differentiate both sides w.rt.'t':

E(Vg):i(élS—lO)

dt dt
vl 4B g
dt dt
uld
2V(a)=4V- {&:ﬂ}
dt
a:ﬂ:

2V
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14.

Sol.

if s =log (t) +, find the velocity
and acceleration at t =3sec.
s=log (t)

Differentiate both sides w.r.t.'t’:

i) =3 ogt)

v=2-()

Diff. again both sides w.rt.'t’:
A vy=atft

dt t

a= _ti2 5 (i)

Put t =3 in eq.(i) & eq.(ii),

we get :

1
V‘1:=3 :5 I% &

1 -1
a‘t=3 — _@: ?Il’l/secg

15.

Sol.

The distance x meters moved by a
particle in t seconds is given by
x =t + 3% + 4. Find the velocity
and accelerating after 3 seconds.
x=t"+3t% +4
Differentiate both sides w.r.t.'t':
d
dt

9 _ gy +3(2t)+0
dt

(x)= %(t3 +3t% +4)

v =3t% + 6t — (i)

Diff. again both sides w.rt.'t":
d
dt

%:3(2t)+6(1)

(v)= %(31;2 = 61;)

a=6t+6—(ii)

Put t=31in eq.(i) & eq.(ii),

we get. !
2
., =3(3)" +6(3)
a\tza =6(3)+6
16. If s =sin2t, find the velocity at
T
t=—.
({]
Sol. s=s5n3at
Differentiate both sides w.rt.'t':
ds d, .
V= E :a(stt)

v= coth[%(Qt)J

v'=cos 21:(2(1))

v=2cos 8t
Att="
6

17.

2
Evaluate J’[J; + %]2 dx
(54

2
{x+2+l}d}:: XE+2}(+-€I]_X+C
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18. Integrate Ising xdx 21. Evaluate I3xdl—2x2 dx
Sol. [sin’xdx Sol. |3xv1-2x dx
1- o 2
(A i | 3] (1- 2 Y () ax
2
1 _ 3 %
|k xX— sin 2x +e 3(1_2}(2)% ukiog
2 2 =_ZT+C {m-.}
2
19. Evaluate [(sinx - cosx) dx
I( 5 ) =—§.E(1 2}{2)%-‘1-0
Sol. _[(sinx—cosx) dx 4 3
:j(sinEx+cos2x—251nxcosx)dx = —%(1—2}{2)%+c
= [ -sin2x) dx e DR i
e
[_Cosgx] 22. Evaluste [ = dx
=X - +c +x
emtan_lx
= x+%cos2x+c Sol. .[ 1+ x> dx
s mtan_lx 1
20. Evaluatej COt_X dx N/® [1+X2]dx
£n sinx :
Put tan x=t
Sol. | N 5 3
fnsinx —(tan_lx):—(t)
dx dx
zjfnxsinx.cotxdx 1 2:E
Put fnsinx=t 1+)1< dx
d } d dx=dt
&(é’nsmx):&(t) [1+x2] %
_ it
1 i(smx)zﬁ =[e™ dt
sinx dx dx ot 1 5
dt == 4e=| &M T,
- COSX = — m m
SINX
o 23. Evaluate I(xcus x)dx
[1] Sol. j(xcosx)dx
:J‘ = dt .
t Integrating by parts :
:é’n(t)+c taking u=x & v = cosx
=| #n(fnsinx)+c =XI°°SXdX‘I[%(X)J‘COSXdX}dX
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=xsinx— j[(l)sjnx] dx
=xsinx - _[sinx dx

=Xslnx-— (—cos X)+c

=|xsinx+cosx+c|

24. Evaluate I(fnx)dx
Sol. [(fnx)dx
= [(¢nx -1)dx
Integrating by parts : takigu =4fnx & v=1

- fnxj(l)dx—j[é(é"nx)j(l)dx} dx

= fnx(x)—jl.(x)dx

X

=xfnx-— j(l)dx

zxfnx—(x)+c= x(fnx—l)+c

25. Find value Of.[o% (sin2 x cosx) dx

Sol. jo% (sin®x cosx] dx
| Xf{sz}z}

(g

sin”(90°) - sin” (07) |

(@ -(0)

a-0)= 2]

Lo | =

Wl Wl Wl Wl

26. Find value of JJ(X cosx) dx

Sol. _[;]T(X cosx) dx

Integrating by parts:

taking u=x & v =cosx

:XJ:I[COSX) dx - E[%[x)j[cosx)dx]dx
:[x si.nxﬁ—j;l.sinx dx
:(:rcsinn—OsillO)—[—cosx:E[
:(0—0)+|:COSX:E[
=cos:r|:—cosO=—1—1=

27. MM

Sol. jé (x e )dx
Integrating by parts:

takingu=x & v=¢"
“x[! edx- (;—X(X)j ede]dx
e
- [0
=[e-0]-[e'-e"]
=g -F+1=

1
28. Find the value of I (3X2 - x3) dx
Zf

Sol. j(s:x:2 -x° Jdx
-1
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29.

Sol.

Find the rectangular co-ardinates
of the point with polar co-

ordinates (4, 30").
Here:r=4 & 6=30°
Rectangular coordinates of points are :

= (r cos0, rsin 9)

= 4c0330° 451]:130)

W5 )

[ 3

CP = yf(3 + (3f =vB+9
|CP =418 =[4.4] > 4

As distance between both points is
greater than 4 so the point (0, 4)

lie the circle.

30.

Show that the point (3 : \E) is on

a circle with center at the origin
and radius 4.

IEI = Distance between QOrigin

(0, 0)and point (3, 7).
1OP = y(x, =%, + (3 o)
|OP = \/(0—3)2 +(0-+T)
OF k= (-8) + (-7}
|OP|=v9+7
|OP|=+/16 =

Hence the given point (3, \E)

lies on a circle. Proved.

31.

Is the point (0, 4) inside or
outside the circle of radius 4 with
center at (—3, 1).

I@I = Distance between Center
(-3,1) and point (0, 4).

|@|=J(Xl _Xz)z +(yl—y2)2
ICP k= J(0+8) + (4-17

32. Find the value of 'y' so that the
distance between (1, y) and
(-1, 4) is 2.
Sol. Let A(l,y)&B(-1,4)
As, |aB|=2
J(l (D)) +(y-4)F =2
Squaring both sides, we have:
2
2 2 2
(' +o-9") =@
4+(y-4) =4
(y=4)Y=4-4
(y—4) =0
Taking square root on both sides :
-4 =0
ya0 o
33. Find an equation of the line with
slope - % and having y-intercept 3.
Sol.

Here:m:—g &L c=3

Equation of line in slope - intercept form :

y=mx+c

y=§x+3

Multipling each term hoth sides by 3, we get :
3y =-2x+9

3y +2x-9=0

2x+3y-9=0
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34. Define imaginary circle.

Sol. Acircleis called imaginary circle
if r >0.

35. Define imaginary circle.

Sol. A circle is called imaginary circle
if r=0.

36. Define imaginarycirde.

Sol. A circle is called imaginary circle
if r<0.

37. Find the equation of the circle
which touches both the axes of 4t"

guadrant and has a radius of 5 units.

Sol. Ascircle touches both the axes of
4™ _quad. & Radius=r=>5
So,centre = (h, k) = (5, - 5)
Standard form of eq. of circle :
(X—h)2 +(y—k)2 =
Put h=56k=-5 & r=56
(x—5)2 +(y+5)2 =

()" -2(x)(8)+ ()" + (5 +2(5) (5)+ (6" = 25
x?-10x+25+y* +10y +25-25=0
x® +y° —10x +10y + 25 = 0|

Section -11

Note z Attemp any three (3)questions |3 10 =30

Q.2.[a] W
a0

wher 54 ian.

Sol. See proof of theorem(Page # 20)

[b] Difforantiate:

X : —a

2

Sol. See Q.1(vii) of Ex# 2.4 (Page # 86)

Q.3.[a] If X=afcestrsint),

y:a(sin find &Y,

Sol. See Q8(ii) of Ex# 3.1 (Page #122)

[b] Show that nx has a maximum
X

valueat x=-e.
Sol. See Q 15 of Ex# 5.1 (Page # 231)
Q.4.[a] Evaluate

=3 3
I(asm x+ bcos X]dx

sin®*xcos®x

Sol. Sece Q.8 of Ex#52 Page#237

ot

Sol. See Q 1(x) of Ex# 6.2 (Page # 278)

Q.5.[a] shew-that-ares-efa-circla-af
radiuve T ' e B,

Sol. See example # 19 of Chapter 07.

[b] Find the equation of the circle
having (-2, 5) and (3, 4) as the end
paints of its diameter. Find alsa its
center and radius.

Sol. 5S¢ Q.8 [a] of Ex#9 (Page # 44'?)

Q.6.[a] Show that the following lines are
concurrent. Alsa find the point of
concurrency.3x—-5y+8=10,
X+2y—4=0and4x -3y +4=0.

Sol. See Q.3[a|of Ex# 8.5 (Page # 400)

[b] The mid points of the sides of a
triangle are at {-1, 4), {5, 2} and
{2, -1). Find its vertices.

Sol. See Q11 of Ex# 8.2 (Page # 369)

R RRRR R R R R R RN
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