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DAE/IIA - 2017 [e] sn(2x+1) [d] 2x¢n(2x+1)
MATH-212 APPLIED MATHEMATICS -1l
PART - A{CBJECTIVE)

Time : 30 Minutes Marks: 20

8. A function is maximum at a point if
its 2" derivative is:
[a] +ve [b] —ve
[c] zero [d] None of these

Q.1: Encircle the correct answezr.

1. Afunction f(x) = x° +2x +3is:

[a] Odd [b] Even 9. | v =
[e] Implicit [d] Explicit 2 t
[a] < [b] =
2. Lim X =2 2 2
o e2x+1
[a] O [b] 1 lc].2e [d] =5
[Cclle ] 10. j[a”‘]dx:?
3.  —(ax+b)=? X
dx (ax + b’
[a] 2(ax+Db) [b] 2a(ax+b) [a] a fnx+x [b] s
[C](aXer)a [d] 2(a% + b)b [c] mx+a [d] x+a
3 1. [(ax+b) dx=?
4 it y= Xt dheln £Y0 9 : y
) x ) [a] 3(ax+b) [bl3a(ax+b)
1 x+1 3 4
[a] ~ [b] = (] (ax+Db) (] (ax +b)
; 4a 4a
] % [d] XX;1 12. I(cos ec x)dx=?
5. i(cosech) . [a] ¢n (cos ecx —cot x)
dx [b] #n secx
[a] —cos ec3xcot 3x [c] ¢ (cos ecx+cotx)
[b] -3 cos ec3xcot3x
[€] cot3x [d] cos ec3x [d] cosx
6. - Zo 13. L:}i (se02 x) dx=?
[a] 1 [b] 2
[a] a*¢na [b] xa* [c] O [d] 3
i td} a 14, [’(3x?)ax=2
7. i{en(:ﬁ +1)}=? g
dx [a] 7 [b] 8
6 d] 9
[a] 22x [b] 2X [c] [d]
X" +1 X +1
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DAE /11A -2017

MATH-212 APPLIED MATHEMATICS -1l

PART - B{SUBJECTIVE)
Time :2:30Hrs
Section-1

Q.1 :Write short answers toany Twenty Five {25)
25x2=30

of the follwing questions.

1. |ff[x)=1 )

<’ then
find £ [f (5)]

Sol. As, f(x)= 1 (i)

1-x
Putx = 5ineq.(i)
1 1 1
f(8j=——=—=-—=
() 1-5 -4 4

Putx = f(5) in eq.(i)

££(5)] EWRETS (i%;)

|
e
+ | =
=
Il
N
Il
o

15. Equation of line in slope intercept
farm is:
X ¥
a] —+=—=1
[a] i
[b] y=mx+c
[€] y-—y, =m(x-x,)
[d] y+y, =m(x+x,)
16. When two lines are perpendicular:
[alm, =m, [b] mm,=-1
[e] m; =—m, [d] mm,=1
17. The slope of x-axisis:
[a] O° [b] 30°
[e] 45° [d] 60°
18. Give three points are collinear if
their slopes are:
[a] Equal [b] Unequal
[c] mm, =-1 [d] mm, =1
19. Center of the circle
(x-1) +(y-2)' =16 is:
[a] (1, 2) [b] (2,1)
[c] (4,0) [dIN-1,=2)
20. |Iftheradiusr® =g’ +f°—cis
negative, the circle is:
[a] Real [b] Imaginary
[c] Point [d] None of these
Answer Key
1|/d|{2|¢|3 | b|4|a|5|b
6 b7 |a|/8 | b9 |a|l0|a
11|d|12|a |13 |c |14 |a|15|b
16 | b|17|a|18|a |19 |a |20 |Db
sk ol ol le ol ol he ole ke ke ke mhe mhe sk ke ke ke sk ke

=0 x

Jl+x —1><-J1+x +1
-Jl+x +1

]_In(-\ﬁ+x)2—(l)2
=eal x(ﬁﬂ)
o A1

2 X(\"l+x+1)

x—l x®

X

= X(s}l+x +1)

=Lim L L

Marks:60

0 flrx+1 1+0+1

1 1
_JI+1_1+1_
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3.

Sol.

) Lﬁ- t%x

Lim Ll [%} form

x—+0 b3
slnx
vitanx =

sinx

=Lim

=0 x cosx Ccos X

sinx : 1
.Lim
=0 cogx

~.— ==l

s0 1

=Lim
E—0 bie

}

Sol.

Show that the function
f(x)=2x"-9x iseven
function of x.

f(x)= ox? —Ox

Replace 'x' by '—x’, we have:
£(-x)=2(=x)’~9(=x)
f(—=x)= —2x" + 9x

f (—x)=—(2x’ —9x)

f(—x)=-f(x)

Hence f(x) is an function.

6. If y=(3x" +2x +9) find g”

Sol. = (8x2 + 2% + 9)
Differentiate both sides w.rit. 'x'

d d T

g(y) = &(3}(2 +2x+ 9)

Y _ 7(3x% + 2x + 9)6 {%(3;;2 - 9)}

& &

B| & & |e B e

=7(3x° + 2x + 9) [3(2x)+2(1)+ 0]

=7(3x> + 2x + 9 (6x+ 2)

=7(6x+2) (3 + 2x + 9

Find %]‘f&+~/§:5
J>_<+J§:5

Differentiate both sides w.rt. 'x':

()= 5-0)

_X_}é _,_ly_}é i(y) -0

2
1 1 dy
pY = 2fy dx
1 dy 1
2y d&x  2dx
dy _ (1
E-zr)ew
dy_ Wy _|dv_ [y
dx Jx dx X

2

w.r.t. x*.
1+x

T Differenti

a

Sol. Let, y= and t=x?

1+%°

Cifferentiate both sides w.r.t. 'x'
d d x2
G (5’) =i =2

ﬂ=(m) ) .
o (=)
ﬂz(ler)() F0+2x)
dx (1+X)
@_2}(—%2}{3—2}(3:}(}3’_ 2x

] {using Quotient Rule}

& (14xt) A& (1ax)
d d
=)= )
E:EX = %zi
dx dt 2x
usir‘.gchair‘.rule:ﬂzd—yxE
dt dx d
LA E .
dt (1+:><12)2 2 (1+}><12)2
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8. If y=\/1+x2,show that yg—yzx
X

Sol. y=+v1+%°
Differentiate both sides w.r.t. 'x':

dey_d ,(_z)
9= g (Ve x
dy 1 - d
L) E[E(HXE)]
dy 1
e e 0+ 2%
dx a1+ ( )
Ez X
dx N +x°

dy
L.HS.= Yo

saale—

11.

an X

X’

%(tarng{using Quotient Rule}
X

Find the derivative of

x* (%(tanx)] ~tanx [%(ﬁ )]

(<)

x*sec’x —tanx(2x)

X4

X[XSBCE X —21:311}(] _|xsec®x —2tanx

4 = 3

=x=R.HS. Proved.
9. Find the derivative of cos(cot x)
d
Sol. &(cos (cotx))
= —sin(cotx)%(cotx)

=—sin (cot X) (—cos eczx)

=|sin(cotx) (cos ec2x)

10. Find — 52x)

Sol. %(e%‘ cos 2x)
z[%(eh)]cosmgx [ (con )|
{ Jcos?x+e sin?x){i[?x)]
)

(2 cos 2x — e° Sjl12X(2)

=|2e® (cos 2w —sin 2X)

p4 X
12. Differentiate tan'lJ; w.r.t 'x’.
d -1
Sol. &(tan J:Z)
1 d J_
R N 5
1+ (Jx)? dX( )
4 l(x‘}é)z o
1+x 2 2,,/;;(1+x)
z
13, Hy=x'-3x' +4x-1, find ©Y
dx
Sol. y=x"-3x"+4x-1

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

i v :i x*-3x% +4x-1
()=

dx

dy

Pl P-3(2x)+4(1)-0
Y _ 40 bx+4

dx

Differentiate both sides w.rt. 'x’:

4 (d—yjzi(4xa—6x+4)
dx Ldx ) dx
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14.

Sol.

(4
“ldx

Find the derivative of

sin® x cos® x w.nt. 'x".

%(sinm X. sinmx)

[sinm x) sinmx +sin™ x i(sinmx)
dx

.m-1 d : : ..o d
=111 5111 x d_(SlnX) Sinmx+ 8N X cosmx —(mx)

dx

X

. m—l : '
=men™" z.cogx sinmy+sin™ x.cosmx[m)

=msin™ xcosx sinmz +msin™ % cosmz

=msin™! x [cos X sinmx +sjnxcosmx]

=msin™ % [sinmx.cos ¥ +0ogmx sin X:|

=mein™ xsin(mx+x) {

1

v sinfoep) }

= s cising

=mein™" x sin(l+m:lx

1

15.

Sol.

If s = sin 2t, find the velocity at
-
6

s=sin2t

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

V= s :i(sin2t)
dt dt

v = coth[i@t)]
dt

V= coth(Q(l))

v =2cos 2t

Att=2
6

Voo = 20052(%)

g

% =2[1J=

2

g

Differentiate both sides w.rt.'x':

—(y :i i Y LI (0
dx dx

dy g
—=3x"-3(2x)-24(1)+ 0
& (2x)-24(1)
Y a2 ex 24
dx

s dy
For critical values, put —=0

dx

3x” —6x-24=0

Dividing each term on '3’, we get:
x*-2x-8=0
x*—4x+2x-8=0
X(x-4)+2(x-4)=0
(x-4)(x+2)=0

Either OR

x—4=0
x=4

x+2=0

17.

Find j'[x;-i]z dx
I{X-i-i] dx
=I(x2+%+2] dx

X
:I(Xz P +2)dx

x7 x!
=—+—+2X+cC
3 -1

3

= X——l+2x+c

3 X

16.

Find the turning paints of the
function x° — 3x° — 24x+ 10
Let y=x" —3x%-24x+10

18.

2
Find j[4i‘x2]dx

Sol. j[4 ig]dx s
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=I(1_4fx2]dx 1
g =

=x- 4.ltan'1 2 e
P 2

=| x—2tan™® (E]-‘FC
2

19. Find-

Sol. j(eSX + e5X)dx

e e Using forrmula # 08
3 5 from page # 282

20. Evaluate j'(tan‘i X + tan® x) dx
Sol. _[ (tan‘1 % + tan® X) dx
= Itan2 x(tan2 X+ 1) dx

= tan2 X. 8602 xidx| .- It
H
=FeC X

tan®x 5
= +ce=| —tan"x+c¢
] 3

22. Integrate dex
%

Sol. I@d}(

_ jcos(gnx).[l] dx

X

Put 'nx =t

=Icostdt

=sint+c= sin(!?nx)Jrc

21. Find Ix4 sec” (xﬁ)dx
Sol. _[X4 S@CE(XE)dX

= jse--:2 (XE)X4dX
Put x° =t
dt
:j(seCQ t)g i(xs):i(t)
1 5 dx dx
=g (sec t)dt 5t :E
1 dx
=gtant+c x“dx:ﬁ
5
=| —tanx® +c

23. Evaluate I (x eX) dx

Sol. j(x ex) dx
Integrating by parts:

taking u=x & v=e"
:xjexdx—j[%(x)jexdx]dx
=X ex—jl.exdx
zxex—jexdx

=xe*—ef+c= ex(x—1)+c

-1
24. Integrate I% dx
1-x

dx

cos™! x
V1- x°

= jcos_l X.

Sol. |
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Put cos lx=t

d

d ”
- j‘t( dt) &(cos 1X)=£(t)
:—It dt | -1 dt
t2 —X2 dX
=——+cC
dx = -dt
l—x

=L cos ! x 2+u::
 alile’

25. Evaluate J';/é (s:i.n 2x)dx
6

Sol. jg/é (sin2x)dx

:{-coszx} =-"—Bms2xj§
Afd o]

= —l cos120° — cos BO®
2

A

27. Calculate the integral Lg [x - l] dx

Sol. jf [x - 1] dx

X

3
2
i —Enx}
1

|2
Eg——e(@} F) e(g}

6’1’1(3)——+0

I—I

l—l

—{n(3)

(.O bo | WO N:ll'i.O

-
2
L

fn(B)

@) -[a@]

26. Evaluate I_?;é/(cos x)dx
2

Sol. ﬁé (cosx)dx
_[mxfy
B

w180 .
= 5in (90°) - sin(—90°){_:ﬁg° }
=

2 om
O using calculator
=1 ( 1) {sin(90°)=1 & sin(—90°)=—1}

=1+1=

28. Integrate IM dx

Sol. jt‘miﬂ dx

= jtan(fnx) .ldx
X

Put fmx=t

= (mx)= (1)

1_d

x dx

L N

X

= [(tant)dt

=fn sect+c

= fnsec(fnx) +

29. Findthe-equatien-efalinethreush

Y _Y1_ 4-2

Sol. Slope= =
s e O L )

Equation of line in point - slope form :

Y-y, =m(x-x,)
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y-2=g(x-(-1)

2(y-2)=1(x+1)

=1(3+3)-9(-2+5)+1(6+15)
=1(6)-9(3)+1(21)=6-27+21=0

Hence given points are collinear.Proved.

33. Find 'k’ sothat the lines
x-2v+1=0,2x-5v+3=0, and

5x+ 9v + k=0 are concurrent.

Sol. Asthegivenlines are concurrent, so
1 -2 1
55 2 -5 3|=0
5 9 k
-5 3 2 3 2 -5
= 1 -(-2) +1 =0
9 k 5 k 5 9

1(-5k-27)+2(2k-15)+1(18+25)=0
—5k—27+4k-30-43=0
—k-14=0

k=14 =

v—4=x+1
Zy—-4-x-1=0
—X+2y-5=0=|x-2v+5=0
30. Find the distance between
(- 4,2) & (0,5).
Sol. =4J(x; —x, ) +(y, yz)
= yf(-4-0)" +(2-5)’
e J(—4 :
=16 +9 =425 =
31. Find an equation of the line with
slope - % and having y-intercept 3.
Sol. Here:mz—é & ec=3
Equation of line in slope - intercept form :
y=mx+c¢
=—"x+3
¥ 5 X
Multipling each term both sides by 5, we get :
3y=—-2x4+9
3y +2x-9=0=2x+3y-9=0
32. Show that the peoints (1, 9), (-2, 3)
and (-5, -3) are collinear.
% ¥ 1 |1 9 1
Sol. |x, y, 1|=-2 3 1
X, ¥4 1 -5 -3 1
3 1 -2 1 -2 3
=4 -9 +1
‘—3 1‘ -5 1 -5 —3‘
=1(3-(-3))-9(-2- (-5))+ 1(6- (-15))

3d4. What type of circle is represented

by xX*+y —2x+4y+8=0

Sol. xX*+y —2x+4y+8=0

Comparing this eguation with
general form of equation of circle:
x*+y*+2ex+2fy+e=0
2e=-2|2f=4

2

g:_é

g=-1 [f=2
Radius =r =g’ +12 —¢
r= (-1 +(2)° -8
r=I+4-8 =3 =[+3i

So,it is an Imaginary circle.

f=i c=28
2

35. Write the equation of circle with,

center at (h, k) and radius "r"

(X—h)2+(y—k)2 =
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36. Find center and radius of the circle

X+ ¥ +9x-Ty-33=0
Sol. Comparing with general equation of circle.

X +y'+ X -Ty-33=0

20=9|2f=-7
c=-33
w2 |
2
Center ( f)=
Center = g 7 —g,z
2’ 2 2°2

Radius=r=dg2 +f* ¢

g CRGRE

81 49

+33

’81+ 49+132
262 ’_
2

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 = |\fg? + 2 —c

Section -11

Note = Attemp any three (3] questions |3x10 =30

0.2a] svuste g 1LE=S0
s

Sol. Sece Q.l(x) of Ex#1.3 (Page # 25)

[b] Find dy when
dx

2
1) o
1+t2 Yo i+ i

Sol. 5ee Q3 (i\r) of BEx# 2.3 (Page # ’?2)

Q.3.[a] If y=tam}s

Prove that:

Sol. See example # 10 of Chapter 03.

[b] Find the maximum and minimum
values of the function

3 2
X——3i+2x+5
3 2

Sol. See Q2(iv) of Ex # 4.2 (Page #187)

Q.4.[a] Integrate J' [ﬁ)d}(
X — /X

Sol. See Q 16 of Ex # 5.1 (Page # 232)
[b] Evaluate I(tanx + cot x)2 dx
Sol. See Q 10 of Ex # 5.2 (Page # 238)

Q.5.[a] bategrate M

Sol. See Q2(ii) of Ex# 6.3 (Page # 285)

[b] Show that the points A{2, 3),
B(0, —1), C{-2, 1) are the vertices of
an isosceles triangle.

Sol. See Q.2[c |of Ex# 8.1 (Page # 355)

Q.6.[a] Show that the two lines passing
through the given points are
perpendicular {0, -7}, (8, -5) and
{5, 7), (8, -5).

Sol. See Q 1[a]of Ex# 8.3 (Page #373)

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

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

Rk RhRAR KRR R
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