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34 Applied Mathematics-ll (MATH-212}

DAE/IA-2018

MATH-212 APPLIED MATHEMATICS -1

Time : 30 Minutes

PART - A(DBJECTWE)
Marks: 20

Q.1: Encircle the correct answezr.

1.

If £(x)=3%—1,then f(3]=2

[a] 27 [b] 8
[c] 26 [d] 16
Lim 1 =?
x_,% cos0
[a] O [b]
[e] 1 [a =
T

dai1i_,
e
@l -— ]~

X X
(- ]2

X X

2 dy
If y=u” and u=x then —=7?
dx

[a] 2% [b] 0
[€] x [d] 2x°
d
a(tanxg) =2
[a] 2xsec®x® [b] sec® %*
[c] secx® [d] sec®x

di;(tn sinx) =7?

[a] cotx [b] —fn sinx
sinx

[€] fncosx [d] tanx

— =7

[a] ™ [b] cos xes*

10.

11.

12.

13.

siny—1 siny

[€] sinxe [d] sinxe
If 2™ derivativeis —ve ata
point, then function is:

[a] Maximum [b] Minimum

[€] Point of inflection

[d] None of these

J{x)ax=
%

1.u 2%
[a] P [b] 5

2 ¥y 1
[e] —x/2 [d]
c 3x 2}(}/2,
I(secx)dx:?

sec’ x

[a] tan x [b]

Iel é’n(sec X+ tanx)

[d] secxtanx
J(sin4 xcosx)dx =}

sin® x sin® xcos X

[a] E

[b]

cos® x

[c]

[d] —sinxcosx

X

I .
ex

[a] 1+ ¢&F [b] fn(1+e")
. @+€f
[c] e [d] T
NCSEEE
i i eQ)(
[al] e —¢ [b] -

[c] %(e6 +eg) [d] %(e6 —eg)
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DAE/IA -2018
MATH-212 APPLIED MATHEMATICS -1l

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. If f(x]:3x2 —7x +4,then
1
x
As, f(x)=3x2—7x+4

find f

Replace 'x" by ' lx" we have:

@
s Yes 2] —7( L] ea
¢ X X
3 7 33— Tx+ 4x°
S o L, R A ol i

2 2
X X X

2. Find Lim X°
x—=+3 = 9

Bol. Dim)3° (%]Form

=3 w2 _Q

x-3 ; M

L =Lim ———— "~
=3 F-@F 0 (33 (x+3)

1 1 1

=TLim = e
x=»3 ¥x+3 38+3 |6

1
14. =2
IO +1
[a] O [b]1
T T
e P, |
[¢] 5 [d] 1
15. Slope of the line E+£= 1is;
a b
a b
= bl =
[a] b [b] I
b a
- dl ==
[c] ™ [d] b
16. Paint (—4, —5) lies in the
quadrant:
[a] 17 [b] 2%
[] 3™ [d] 4™
17. v =2 isaline parallel to:
[a] x—axs [b] ¥ — axis
[e] y=x [d] x=3
18. Midpointof A(2,5) & B{7,-3):
9 9
=.1 bl |1, =
(3] wi
2 2
1, — dl|—.1
albd) e
19. Radius of the circle
(1::;—1)2+(y—2)2 =16 is:
[a] 2 [b]1
[e] 4 [d] 16
20. For a point circle, the radius will
be:
[al 1 [b] -1
[e] O [d] Infinity
Answer Key
1 b2 |b|3|al4 | a|lbd|c
6|lc| 7 | b|8 | al/9|e|ld|c
11|a (12 (b |13 |(d|1d4|c |15 ]| c
16 |c|17|a |18 |a|19|c|20|d
sk ke ke ke nke nke sk ke ke ke nhe sk uhe whe wke ke ke ke ke

3. Show that the functicn
f(x) =x*-7x* +7 isan even
function of 'x'.
f(X)=X4—7X2 +7
Replace 'x' by '—x', we have:
f{—=x)= (—X)4 = 7(—}()2 4T
f—x)=x'-Tx"+7
f(-x)=1(x)

Hence f (%) is an function.
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% 5
Sol. Lim[1+§] el (1+5] .
x =0 3 "0 3
%
; X % ’ }/
=|Lim|1+= =|e*?
x—=0 3
5. Ify=u“&u=(3x3-7x2+x+1)
find .
dx
Sol. As, bl
= y=(3 -7 x4,

Differentiate both sides w.r.t. 'x':
d _ d 3 9 n
E(y)—&(&( — T +X+1)

j =n(3 - 722 +x+1)n_l%(3x3 7 1)

dv
X

@:n(sﬁ = +x+1)n_l(3(35(2)—7(23)+1+0)

dz

dy

dx

= n(SxS _14x +1)n_1 (9}(2 —14x +1)

6. Find % if x% + y% = a%

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

354
2 Y,2 Hdy_,
3 3 dx

2 Hdy 2

3 dx 3
-1
[ 204)(2
dx 3 ZyA
dy x4 ey
&7 7

7. Find:

Aaf, b
dx{ (ax+b)"

af 1
dx (ax+b)m

(ax i b)m+1

X2 Kg Xd
fy=1l+x+—+—+—+...,
2t 3! 4!
dy
dx_y

then show that

X2 3 X4
y=l+X+—+—+—
ar 3! 4!

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

dx 2 o 24
2 3
g2 X A
dx 2 6 24
2
@ =l+x+—+—+
dx 2
2
@ =4t —d—
dx
Q = Proved.
dx
0. Find the derivative of xcotx
w.r.t. x'.
d using
so" &(XCOtX) {Product Rule}

d

:(&(x)]coterx(%(cotx)J
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= l.cotx + x(—cosech) Sol. Let y=xF

o ‘cotx—xcos ecQX‘ Taking “#n’ on both sides:

é’n(y): fn(xx)

tn(y)=x(mx) e

d{ . 4(=x
Sol. T sin~ | — d d e b
a M _—_ using by
. g dX(gny) d_X(X (fnx)){Product Rule}
a s &(EJ 1 L5 i(x) fnx+x i(Enx)
1—(—] y dx \dx dx
a
d 1
S\ - S &y mses(7]]
x? \a al-x* a
1_§ 27 %:Xx[fnerl]:ﬂ: x*[1+4nx|
= L _l: ! 13. If y=£nx, find y,
-JaQ—XQ a Jaz_xz
TR, Sol. y=/nx
a

Differentiate both sides w.rt.'x’

—dy- o d d
P et | )L

Sol. x=-asecH y=btane 1
Differentiate both equations V= X
bBoth cidas wi ke o% Differentiate both sides w.rt.'x'
d d d d (1
—(X)=—{(asect iy =) =
de( ) de( ) d d dx(l) dx{x]
E:asec ftand 5 o =i(x'l)=—1(x)_2 _|-1
2
a5 i d—“:;: bsec?d dx X
— 14. Find the derivative of x° sec 4x
dx asecBtano d
S bz} By using
By using Chain‘s Rule : L dy S Sl dX(X sec4x) {Pmd“‘t F‘”'E}
dx dB dx - §
y 9 1 b secd = —(xg) sec 4% + x° —(sec4x)
—~ —bsec®d| — — |=— dx dx
dx asecOtanfd, a tan®d .
- 2 a
ﬂ: E e =2xsecdx 4+ x° secdxtan 4x (4X)
dx a 5
=9xsecdx + % sec4xtan4x(4)
dy b cosB 1 b 0
& 4 smB 08D —cosec = 2x sec 4% + 4%° sec 4x tan 4%

= |2xsec 4 (1 + 2xtan 4x)
 Fiedthewaluasf }K
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15.

If displacement is s =sin2t,
find, its acceleration.
5 =sin 2t

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

45 i(sjn 21;)
dt dt

v = cos 21;[%(21;)]
v =cos2t(2(1))

v=2cos 2t
Diff. again both sides w.r.t. 't’:

azﬁzi(QCOS 21:)
dt dt

a = 2(-sin2t) (%(21:)]
a=2(-sin2t)(2(1))

a=|-4sin2t]

i {(Q’HQ)%]JFC {using
2

et

Rule-I

1

= —5(2x+9)_% +e

18. Evaluatej[ i de
a+x

Sol. j[aij dx fmeml

1

=J‘[1_aix] dxjx+a)x

.X,.a

—d

= j(l—a(a+ x)_l) dx

=/ x—afma+x)+c

{ R

16.

Find the turning peoint of the curve

y= x2 —3x+3.

y= X% —3x+3.

Differentiate both sides w.rit.'x":
d

&(y)zi(yg —3X+3)

Y o3
dx

d
For turning point Put —y=0
dx

2%x-3=0
2% =3

X=32

19. Evaluate I cos® xdx

Sol. _[cos?‘ xdx

dx

1+cos 2%
:J' 5

=% I(1+0052X) dx

1 sin 2x
= —|x+ +e
T

17.

Sol.

Find [(2x+ 9)7% dx
[(2x+ 9)_% dx
= 2 (2x+9) 72(2)ax

dx

20. Evaluate j

dx
mols '[(1 +X2)tan'1 X

(1+x2)tan'1x

1 1
:jt : dx

an'x (1+x2)

=|én (tan'l x) +c
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21. Find 6_[ x2e* dx 24. Evaluate I 7 COt_X
nsinx
Sol. GIXQeXSdX S J- cotx dx
:6_[6" (Xg ) fnsinx N
= .cot
:6]6% = jz’nxsjnx o
3 P;t % th Put ‘nsinx=t
_ 3y _
—gjetdt g(x )_E(t) %(Ensmx)zé(t)
=92t +¢ a® = dt 1 i(smx)zﬁ
= | Bty o dx sinx dx dx
dt
22. Find the value of I(tan_l x) dx T COSXZ&
Sol. _[(tan_l X) dx = _[tan_l x. (1)dx cotx dx =dt
Integrating by parts: :J'(EJ dt
taking u=tan " x & v=1 ”
=f/nit)+
=tan_1x_l-[:l)dx—_[{di;(tan_lx”(l)dx}dx Il() ¢
= é’n(é’nsinx)Jrc
—tan"x. (%) - x) dx
( ) j1+X2( ) 25. Evaluate J.Sd—x
1. 2 13
a2 o )
¥ - i - x P
E 1 9
=|xtan x - = ¢n(1
xanx2n(+x)+c _ﬁg_ﬁ[%]a
23. Evaluate I(fnx)dx = A 9 X "
1
Sol. |[(enx)dx —ﬁ[(s)% (1)%]
=I(£nx -1)dx 9 i
Integrating by parts: _ ﬁ[(?)% B (1)%}
taking u=4{nx & v=1 2
3 a
_fnxj 1)dx - j{ fnx)_[(l)dx}dx ( _1):_(3): %
=£nx(x)—j§(x)dx 26. Evaluate .{7/
cos® x
=xfnx-— I(l)dx J, dX —j?/(sec X)
=x€nx—(x)+c= X(é’nx—l)+c 0 cos? x
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= [tanx:ﬁ
= tan EJ ~tan(0)

Usirg formula # 13
from page # 282

A0 s

:tan(45°)—tan(0°){m£‘}]=w }
=1-0= l{

usmg caleulator
=1 ts.n(O) ]

}

= Isin\/g.[%]dx

= j(sint) (2dt)
= 2I(sint) dt
= 2(—005 t)+ C

= —2cos&+c

27. Evaluatej‘ 2 3x—1)2dx
j (3x -1’
N 3x—1)% dx

o

-~ [ Ex-1(3) s

-1 ]
;[(3 %3)1) l{m::}

1 3

i [(3x —1)%Jj
-5 (81~ (301} |
HOANEV

:% [32—(—1)] = | (58

5

29.

Sol.

Find the equation of a line through
the point (3 . = 2) with slope
3

m=—.
4

Equation of line in point - slope form :

Y= =m(x—x1)

3
y-(-9)=(x-9)
4(y+2)=3(x-3)
dy+8=3x-9
4y+8—-3x+9=0
—3x+4y+17=0
3x — 4y —17 =0

28. Evaluate j[% sin xj dx
Sol. j(% sin &] dx

Put Vx =t = %(&):i(t)

X

1 _dt

2 dx
1 dt

= S
ofx  dx

L e S

ﬁ

30.

Find the point of intersection of
x+2y-3=0
2x—-3v+8=0
X+2y—3=0 —(i
Let ()
2x -3y +8=0 — (ii)
Multipling 2q. ( ) by 2 and subtraction it

the Iines:{

from eq.(u), we have :
2x+4y—-6=0
4o T3y +8=0

7y—14=0
Ty =14

y=%:>
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Put y=21in eq. (1) we have:
x+2(2)-3=0

X+4-3=0
x+1=0::>

Hence require point of intersection . (—1, 2)

31. Eindthedistancafromthapoint

{—2.1) tethakine 3x+4y-12=0

Sol. Distance between point & line
_|ax, + by, +¢|

Ja® + b

[3(-2)+4(1)-12

(3) +(4)
- -6+4-12)
- Jo+1s

J25 |5

32. Eind—the—angle—batwaan—the line:
havingslepes —3—and—2-

Let,m, =-3 and m, =2

m, —m,
I+ mm

1

2-(-3) J

0=tan™

T E)09)

B =tan™

33. Find the coordinates of the mid-
point of the segment
P (3, 7) and P, (-2, 3).
; ;. + +
Sol. Mid- point= By ¥ : Yy * Y
2 2
_(8+(-2) 7+3
2 2
_(3-2 10
2 "8
£r
2
34. Define imaginarycircle,
Sol. A circle is called imaginary circle
if r<0.
35. Find the equation of circle with
center on origin and radius is %
Sol. Standard form of equation of circle :
(x—h)2 +(y—k)2 =r?
1
Put h=0, k=0 & rZE
2 2 LY
(x20Y +(y-0) :H
2
24y — leg
36. Find the center and radius of the
circde 6x* + 6y° =18y =0
Sol. 6x°+6y°-18y=0

Dividing each term by 6, we get:
x°+y? -3y=0

Comparing with general form:
X +y 4+ 2ex+ 2y +c=0
=0 2f =-3 c=0

g=0 fz_%
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Center = (—g, —f)

Center = 0,—(—§D
2

Center = (O ,%)

Radius:r:\fg2+f2 -c

r= \{(0)2 i (—%T =)

== —_—=—

37.  Write the general form of the
circle, also represent the center
and radius in this form.

Sol. xX*+y°+2ex+2fy+c=0
Center = (—g, —f)

& Radius = \"gz +ff—c

Section -11
Note : Attemp any three (3)questiuns 3x10=30

Q.2.[a]If f{x)= i—;i, show that;

f(x)-f(v) _x-v
1+f(x)f(y}) 1+xy
Sol. See Q9 of Ex# 1.1 (Page #7)

[b] if v=x"+2x", then prove
that: d—y=4x v+1
dx

Sol. See Q4(ii) of Ex# 2.3 (Page # 78)

Q.3.[a] If Xx=afeestEsint),

y=a(sin find =

Sol. See Q.8(ii) of Ex# 3.1 (Page # 122)

{nx :
[b] Show that —— has a maximum
X

valueat x=e.
Sol. See Q 15 of Ex# 5.1 (Page # 231)

[ dx
Vx+a++Jx+b
Sol. See Q 15 of Ex# 5.1 (Page # 231)

Q.4.[a] Evaluate

[b] Eveluste | —

Sol. Seec example # 9 of Chapter 06.

Q.5.[a] Evaluate _[g;--.a.:;_ dx

Sol. See Q5(i) of Ex # 6.3 (Page # 297)

[b] Find the value of 'y' so that the
distance between (1 , y) and
(-1, 4) is 2.

Sol. See Q8 of Ex# 8.1 (Page # 359)

Q.6.[a] Show that the points (2 . 6),
(8,1} and (-2, 4) are
collinear by using slope.

Sol. See Q7(i) of Ex # 8.3 (Page # 379)

[b] Find the equation of the circle
which is tangent to the positive x-
axis and y-axis and radius 5 units.

Sol. See Q.6 [a] of Ex#9 (Page # 444)

HRRR R R RAR R R R RS
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