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DAE/IA-2017 [c] 3e™ [d] 3xe™
MATH-212 APPLIED MATHEMATICS -1l
PART - A(OBJECTIVE) 8. i(!n )=
Time : 30 Minutes Marks: 20 dx
Q.1: Encircle the correct answezr. [a] cotx [b] .1 n sinx
1. if f{x)=3"-1,then £(3)=2 S
[€] fncosx  [d] tanx
[a] 27 [b] 8 dy
[c] 26 [d] 16 O. For a decreasing function i is:
2= x—)2 (cx)—" [a] +ve [b] —ve
[a] 2¢ [c] e [c] zero [d] None of these
[c] 3 [d] 4 10.  [(vx)dx=
d 2
3. ——(ax+b) =? %
dx SR

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

2.3
(a”b) [d] 2(ax +b)b lel 3% [d]

[e]

%

4. da 1+x = 11. I(secx)dx:?
dx

2
1 [a] tanx  [b] =
[b] it 2
L= [c] ¢n(secx +tanx)

=1
Qm [d] secxtanx

[a] ;
Vl+x
[l (1+xy5  [d]

5. %(cosec&() = L ) .
[a] —cos ec3xcot 3x [a] i [b] i
[b] -3 cos ec3xcot3x 2 G
[€] cot3x [d] cos ec3x [€] 2e™ [d]
6. 1 = =? 13. I(cosx) dx=1?
[a] cosx [b] sinx
[a] J_ [b] .J_ 2
1+x [c] 0052 = [d] —sinx
c] [d]
2J§_hf1—X 2\/;{(1—5() 14. I:g(secz x)dx=?
vl Ry S P [a] 1 [b] 2
[c]O [d] 3
[a] eSx—l [b] ex—l
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15.

16.

17.

18.

19.

20.

When twa lines are perpendicular:
[al m; =m, [b] mm,=-1
[e] m; =-m, [d] mm,=1

Equation of line in slope intercept

form is:

X,y
“api s
[a] e

[l y-y, =m(x-x,)

[b] y=mx+c

[d] y+¥, :m(x+xl)

Give three points are collinear if
their slopes are:

[a] Equal [b] Unequal

[c] mm, =-1 [d] mm, =1
V-V, = m(x—xl) is the:

[a] Slope intercept form

[b] Intercepts form

[€] Point - Slope form

[d] Two - Points form

Center of the circle

(1#;—1)2 + (y— 2)2 =16 is:
[a] (1, 2) [b] (2,1)

[c] (4,0) [d] (-1,~2)

For a point circle, the radius will
be:

[a] 1
[c] O

[b] -1
[d] Infinity

Answer Key

2 3 bl 4 5’

7 10

11

b
8l a9 b
12 13 | b (14 | a |15

-

16

o|lT|TT

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

Sk ek sk ke ke ok sk sk sk s e R sy

1.
Sol.

Time :2:30Hrs

of the follwing questions.

DAE/IA -2017

MATH-212 APPLIED MATHEMATICS -1l

PART - B{SUBJECTIVE)
Marks:60
Section-1

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

25x2=50
it £{x)=3x"-5x+7, find f(4)
f(x)=3x"—Bx+7

Put x=4, we have:
f(4)=3(4) -5(4)+7

f(4)=48-20+7=[35|

Sol.

Is the following function even, odd
or neither: f(x) =4x° —2x+6
As, f(x): 4x’ — 2%+ 6

Replace X by — X, we have;
f(—x) = 4(—x)3 - 2(—x)+ 6
f(-x)=-4%° +2x + 6
f(—x)=—(4x" - 2x - 6)

f(—x)= £ (x)

Hence f(x) is

even nor odd function.

Evaluate lim x' -1
-1 w-—1

2_
Lim Bl [%] form

=l ]

(%) -(1)

=Lim(x+1)=1+1=[2]

1-cosb

Osind

Evaluate Lim
G0
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Sol. Lth::EEQ-[Q}ﬁﬂn1 sol. L [sin(tanx)]
0 dx

8=0 QOginO

l1-cos® 1+cosO d
=Li =cos(tanx [— tanx]
350 Bgin O ><1+cc:nse ( ) dX( )

ot (1 )2 _(COSB)Q = cos(tanx)seczx
350 9811’19(14— cos 9)
1—cos?B 8. Flnd if X%/ %' = a%
= 1111
8? Gs1n9(1 A C0E 9) Sol. Differentiate both sides w.rt. 'x':
80 951n9(1+ cos 9) dx dx
: &=l 2 -1 d
copogg  SEY —X/é+—yégy=0
80 9(1 + cose) 3 3
4 =1
. sin@ _. 1 Ey Aﬂ:_gxé
=Lim . Lim —— 3 dx 3
80 O B0 (1+ cose)
dy [ 2 %] [ 3 }
1 2’/ (1 —S=lasx /|,
= (1). oo o dx | 3 L
()1+0050 1+1 |2 2y/§
5 3 -1 1
5. Differentiate %XA +%xé w.r.t dy __X & g dy o _ﬁ
1 1
'X'. dX i /g dX XA
. 3 ! 5
Sol. —[lxé +lx/é] o. Differentiate
dx\ 5 3 2x* +x+1 wrdt x2—-x-1
=l(éx%]+l(§x%] Sol. Let, y=2x"+x+1 & t=x"-x-1
6l 4 34 2 Cifferentiate both sides w.r.t. 'x':
3 1 d d d d
_ ; 5., ; A &[y)=—x(2x2+x+1) ‘&[t)=£(xg—x—1)
L
6. Differentiate vx° + 1 w.r.t. 'x". dy dx
d —:2(2K)+1+0 1
Sol. —( x2+1) dx —t=2x—1
dx dy dx
1 lyr4 e 4x +1 g 1
L 1) (_(Xz +1)] x SE
2 dx dt 2x-1
l/g % dy dy dx
=_(x"+1 2% 40 using chainrule: — = —
o 1) “iEet) 5 at  dx  dt
1 X
:—2 (2}(): ; §:(4K+1) 1 _ 4x +1
249x° +1 X +1 dt 2x -1 o e |
T Differentiate sin(tanx) WLI.t. ‘%,
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10. Differentiate tan™ J;: w.r.t. 'x’.
d 1
Sol. &(tan Jx)

1 d
EEC R
1 1/ -1

:E'E(X /)
1

24x (1+%)

11. Differentiate xfnx-x wor.t. 'x'.

Sol. i(anX - x)
dx

:H%(X)]fnx—kX(%(fnx)ﬂ—%(x

:(l)fnerx{l]—l

b4

=mx+1 - 1 =[¢tnx]

R

BIn2X o r e Txt

12. Differentiate e
Sol. Let y=¢™n%

Differentiate both sides w.r.t. <"

d, s d¥ang
&(Y) _&(emn x)
4y _ gsin2x i(sin 2x)
dx dx
@ _=n 9x i
T e (cos QX)[dX (25()]
4y _ g8 2% o og 2}((2)
dx
dy _ 26810 %X oq oy
dx

d d
F -t g .t
Lt T B
dx ¥ Cdx a
— =sgec'x
d_?i’_ dx
a5 =COSX 1
dt  sec’x
By using Chain's Rule:d—y: d_y d_X
dt dx dt
dy 1
E: (COSX)(sechJ
dy dy
T (cosx)(cos2x)::> Ezcosax
14- |f X = i = COSt,

Sol. As, x=sin2t & y=2cost
Differentiate both equations
both sides w.rt. t':

13. Differentiate

sinx wr.t. tanx

Sol. Let, y=sinx & t—-tanx
Differentiate both equations

both sides w.rt. <

S(t)=(sinz®) | 4 g
£ b —(v)=—(2cost)

dt d dt dt

& =cos 2t d_ (21:) d

dt t d_z = 2(—51111:)
—=cos2t (2) d

dx & _ asint
E ~HO)Y d

dt  Z2cos 2t

By using Chain's Rule:@:@ X E

dx dt dx

Ez(—Qsmt) 1 w3 sint
dx 2c08 2t cos 2t
15. Find the derivative w.r.t. 'x’ of

xx+1

d ;
Sol. &(x x+1){usmg Product Rule}

[ 0 VT £ (45T
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=1alx+1 +x.%(x +1)%[%(x+1)]

X

=afx+1+ 1+0
2\}‘X+1( )
2
2dx+1) +x
=Jx+1+ i = ( )
2x +1 2Jx +1
C2(x+1)+x 2x+2+4x [ 3x+2
24x+1 24x+1 2dx+1
16. Find the critical values {turning
points) for x of the function
xP—dx-1
Sol. Let y=x"-4x-1
Differentiate both sides w.rt.'x':
d d .
—{y)=—Ix" —-4x-1
L= )
dy
—=2X—4(1)—0
dx
d
LoePe o
dx

d
For critical values, put i 0
dx

2x—-4=0

Xx=2

x=4=x=

bO | W

=

1
17. Evaluate I[J;+ — | dx
Jx J

J_
zj(x}g +x_}é) dx

Ly 2ty
2

x? X

Sol. j[&+%} dx

%X% +9x7% to

1 Lo wly
18. EvaluateI§ e2 —e 2 |dx

4]
(=]
|
1 ]
By,
ko |~
wE oW
g
(S]]
[
[
M o e

& E 1 1
—x —x
e? +e? +c

19. Find I(cotz X) dx
Sol. j(cotz x) dx

— [{cosec?x 1) dx
It )

:—cotx—x+c:‘ —cotx—xX+c
2
+1
20.  Find | [" ]dx
x+1
2
Sol. |[|* g 2 AN
x+1
3 x—1
= = e 2
_I[x 1+X+1]dxx+1 x°+1
L 3%
—x+1
¢X¢1
2

X2
= —Er—iv%Qﬁn(X+1)+c

21. Evaluate I(Jsinx cosx) dx
Sol. _[(\}sinx cos X) dx

= _[ (su‘.tx)}é cosx dx

SN
= —(sz) +ec= E(51:[1 X)% +ec
y 3
2
22. Evaluate I L

(1 + xg)tan'l X
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dx
s '[ (1 + xg)ta.n_l X

1 1
=J.tr:ul'lx ' (1+x2) d

= fn(tan'lx)Jrc

-5l (=) -]

-S(4-D=5)-[%

23. Evaluate J’(fﬂ]dx
Sol. jf{?}dx

_ jem.[adx: L () e

24. Evaluate I(x COS 3X) dx

Sol. j (x cOos BX) dx
Integrating by parts:

taking u =x & v = cos3x

= X.[ cos 3xdx — j[%(x)j cos 3Xd.X:| dx

_ X[mnBX] —jl.[SIHSX]d’X
3 3
X

Z —sinBX—l jsinSde
3 3

X . 1 cos 3X
= _sn3x——| — +c
3 3 3

= Esi:r_LBX—i—lCOSSX—i—c
3 9

26. Evaluate JO/(sec X) dx
Sol. _[O%(secz X)d_X
=[tanxﬁé = tan(g] —tan (0)

=tan(30°) - tan(0°)

s e |

W3 3

X5

Sol. j{xgglJ dx

3
1
27. Evaluate I[X ) de

25. Evaluate Sd_x

L
Sol. 15{‘L /dx

2] 31
-0

28. Find the distance between
(-4,2) & {0,35).

Sol. D= (Xl_xg)z_'_(yl _y2)2
(-4-0) +(2-B)
D= (-4 +(-3)

29. Show that the points {2, 6), (-8, 1)
and (-2, 4) are collinear.
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% ¥ 1 (2 61
X, ¥, =[-8 1 1
X, ¥4 1 -2 4 1
11 -8 1 |8 1
=2 -6 +1
4 1 -2 1 |-2 4

=2(1-4)-6(-8+2)+1(-32+2)

=2(-3)-6(-6)+1(-30)

=-6+36-30=|0]

Hence given points are collinear.
Proved.

30.

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—¥ :IH(X—Xl)

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

32.

Sol.

Find the slope of a line whichis

perpendicular to the line joining

P (2, 4), P (-2, 1).

Slope of line joining given point:
Y-y, _1-4 -3 3

:m1: e o Pk g e
X, —X —2-2 -4 4

2 T

Slope of require line=m, =7

As, both lines are perpendicular,

==1

2

So, mm, =-1= [%Jm

4 4
:>m2:—1><§ = mgz—g

31.

Sol.

Reduce the equation 3x + 4y -2=10
into intercept form.

Ix+4y—-2=0
IX+4y=2
Dividing both sides by 2, wehave :

33.

Is the point (0, 4) inside or
outside the circle of radius 4 with
center at (—3 5 1).

I@I = Distance between Center
(-3, 1) and point (0, 4).
|CR|= J(Xl —X2)2 +(yl —yz)2
|CPI= J(0+ 8F + (4-1F

ICPI=(3F + (3F =B+ 9
|CP =18 =[4.4] > 4

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

lie the circle.

34.

For the triangle A(l, 3], B(—2, 1),
C(U, - 4), find slope of a line
parallel to AC.
Slope of line AC = ds W08

X =%
ol o __7 Sy

C0-1 -1

Hence Slope of line parallelto AC =
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35. Find the equation of circle with
center (—1, 2) and radius r =2 .

Sol. Standard form of equation of circle:
(x-h)’ +(y-k)’ =r*
Put h=-1, k=2 & r=42
(x - (1)) = (y-2)" = (+2)
(x+1)  +(y-2/ =2
42 +1+y —dy+4-2=0

‘x2+y2+2x—4y+3:0‘

36. Find the center and radius of the
gircle: x> + v —4dx+ 6y—-12=0
Sol. x*+y'-4x+6y-12=0
Comparing with General form
of equation of circle:

%' +y' 4+ 2ex+ 2y +c=0

Sg=-4 of =6
c=-12
2 2

Center = (—g, - f)

=(-(-2),-3)=[(2, -3)

R.':l(:]il,'Ls:r:1.fg2+f2 —c
r=y(-2°+ ()" - (-12)
r="4+9+12 =+f25 =[5]

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

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

& Radius = |{fg? +f% ¢

Section -11
Note : Attemp any three (3] questions [3x10 =30

Q.2.[a]If f(x)= i—:i, show that;

f(x)-f(y) _ x-y
1+f(x)f(y) 1+xy
Sol. See Q9cfEx#1.1 (Page # 'T)

2
[b] Differentiate (X+ :J w.r.t. 'x’.
X—

Sol. See Q4(ix) of Ex# 2.2 (Page # 58)
inx

Q.3.[a] Find the derivative of OX
1-cosx

wart 'x'.
Sol. See Q3(ix) of Ex# 3.1 (Page # 116)

[b] Find the maximum and minimum
{extreme) values of the function

(x—2)2 (x—1).
Sol. See Q2(vi) of Ex # 4.2 (Page # 190)
dx

Jx+a+ x+b

Sol. See Q 15 of Ex# 5.1 (Page # 231)
[b] Evaluate I(sul3 x)dx
Sol. See Q4(i) of Ex# 6.1 (Page # 267)

Q.5.[a] ategrate M
Sol. See Q2(ii) of Ex# 6.3 (Page # 285)

[b] Find the point which is two third of
the way from the point (5, 1) to the
point {-2, 9).

Sol. See Q6 of Ex# 8.2 (Page # 366)

Q.4.[a] Evaluate J.

Q.6.[a] Show that the given points are
the vertices of a parallelogram
{-3,1), (-1, 7), {2, 8) and {0, 2).

Sol. See Q5[a|of Ex# 8.3 (Page # 376)

[b] Find the equation of 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'?)

- o
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