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MATH-212 APPLIED MATHEMATICS -1l

Time :30Minutes

PART - A(OBJECTWE)
Marks:20

Q.1: Encircle the correct answer.

1.

Afunction f(x) = x° +2x +3is:

[a] Odd [b] Even

[e] Implicit [d] Explicit
Given f(x): 2(x—1)+ 3 then
f [2] =9

[a] O [b]1

[€] 3 [d] 5

%(2:“3)4 =2

[al 8(2x +3)° [b] 4(2x +3)

2

[dl (2x+3)° [d] 4(2x+3)

)

[l = [b] -~
b4 b4
-+ a2
x X
%(sin x> ) =?
[a] cos x° [b] —cosx®

[€] 3xcosx’  [d] 3% cosx’

dx X
[al —sj.n[lJ [b] sin(lj
X X
[e] — sin (1] [d] - = sin (l]
X X X X

7.

10.

11.

12.

13.

14.

If % changes sign from {+ve to

—ve then itis a point of:
[b] Minima
[d] None of these

[a] Maxima
[€] Inflection

If dy changes sign from —ve to
dx

+ve then itis a point of:

[b] Minima

[d] None of these

[a] Maxima
[€] Inflection

(G-

[a] fnicosx

[b] fnsinx
cos® x
2
tanxsec® x|dx =?
J )

[e] ‘neotx [d]

[a] fntanx  [b] t.':u; X
2
[c] SeCS 3 [d] secxtanx
(e
[a] sin™ % [b] cos™ x
[c] sec™ x [d] tan™ x

-X
[a] sin™ x [b] cos™ x
[c] sec” x [d] ¥1-x°
1
J,(Dax=2
[a] -1 [b] O
[c]1l [d] 2
j%(secz x) dx=7?

0
[a] 1 [b] 2
[e] 0O [d] 3
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15.

16.

17.

18.

19.

20.

Slope of the line ¥ s
a b

a b
[a] B [b] g

a
[d] 3

v =2 isaline parallel to:

[ -2
a

[b] ¥ — axis
[d] x=3

[a] x — axis
[e] y=x

x =2 isaline parallel to:
[a] x — axis

[e] y=x

[b] v — axis
[d] x=3
Equation of line in slope intercept

form is:

X
fa] =+ % -1
[b] y=mx+c
el y—-v, =m(x—x1)
[d] ¥y +¥, :m(x+xl)
Radius of the circle
x> 4+y° —2x—4y=8 is:
[a] 8 [b] V8
[c] V12 [d] V13
Radius of the circle
(::r:—l)2 +(v- 2)2 =16 is:
[a] 2 [b] 1
[€] 4 [d] 16

Answer Key
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MATH-212 APPLIED MATHEMATICS -1l

Time :2:30Hrs

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

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

1.

Sol.

of the follwing questions.

25x2 =50
If f(x)=2x2+4x+9,ﬁndthe
£(3)-1(1)
f(-1}+£(0)
f(x):2x2+4x+9—>(i)

Put x=3 in eq.(i)
£(3)=2(3) +4(3)+9
£(3)=18+12+9=39

Put x=11in eq.(i)
f(1)=2(1) +4(1)+9
f(1)=2+4+9=15

Put x=-11in eq. (1)
f(-1)=2(-1) +4(-1)+9
f(-1)=2-4+9=7

Put x=0in eq.(i)

value of

£(0)=2(0) +4(0)+9=9
£(3)-f(1) 389-15 24 |3
f(-1)+£(0)

7+9 16 |2
If f(x): sinX + cosx, show that:
f(x+ﬂ)=—f(x)
As, f(x)=sinx+cosx
L.HS. :f(x+ :rc)
:sjn(x+n)+cos(x+n)
=—8inX —cosxX
:—(sinx+cos x)

=—f (x) =R.H.S. Proved.
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3.

Show that the function

f(x): x! —7x* + 7 is an even
function of 'x'.
f(x)zx4—7xz+7

Replace 'x’' by '—x’, we have:
f (—X) = (—X)4 - 7(—X)2 +7
f(—x)zx‘1 SR

f (—X) =f (X)

Hence f(x) is an function.

dy _ l[x% ' X‘A]

dx 2

Now take: L.H.S.= 2xd—y+y
dx
e
=2%| | X 72 4R 72| |+ - =
H J;
34X axt-x 7

1
= QXA =R.HS. Proved.

Sol.

If £(x)=3x"+2x" —x+4,
prove that : 2f (3)=25¢f(1)
As,f(x):S(xja+2(x)2—x+4—>(i)
Put x=3, in eq. (i):
£(3)=3(3)" +2(3)° -3+4
£(3)=81+18-3+4=100
Put x=1, in eq. (i):
£(1)=3(1)" +2(1)" —1+4
f(1)=8+2-1+4-8

2f (3) = 25f (1)

2(100) = 25(8)

200 = 200

L.H.S. =R.H.S. Proved.

Find:

daf_ 1
dx| (ax+b)"

(a(1)+0)

7/ am]
(ax 4 b)m+l

Sol.

If y:&—i, then show

e

dy
that: 2x—~ +v= 2&
dx At

el
N =
Differentiate both sides w.r.t. 'x':
d d 1
&0 5]

@:i(x%_x%)
dx  dx
ﬂzlx%_(_l]x-%
dx 2 2

If y=x—4/x" +1 then

show that (y —11:;)g =V

dx
y=x—+x% +1

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

=L

dx
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(r-2) &

(4 -4 x)[‘fr_“j

LHS. =

x*+1
s
(F

3

J’_

=i +1+x
=x—yx* +1

=y = R.H.S. Proved.

2 3 4
X

If v= T et gt
2t 3t 4!

then show that ﬂ =¥
dx

XE! 3 X4
y=l+xX+—+—+—

a2 3t 4
Differentiate both sides w.r.t. 'x':

d (y):i 1+x+£+i+£+...
dx 2

& |
I I
= fan]
+ +
® —
J’_
|
J’_
|
J’_

I

+

=

a4,
%o
4o

|

&l B& &S &%
|

Proved.

Il
et

:;XH:# 1
’l—ﬁ a ’32_X2 a
a’ a®

1

1
Ja' — %

10.

11.

Sol.

_ l()‘%
_&EIQX

1 1
1 ol

i Jl—(1—4x2 +axt) (0-2(2)
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2
= —4x
V1-1+4x% —axt ()
_ 4x _ 4x
Jax? —axt J4x2 (1-x%)
4x 2

) Seglone |

2
13. Ky=x'—3x*+4x-1, find d—32’
dx

Sol. y=x4—3X2+4X—1

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

d d
—(y):—(x4 —3x* +4x—1)
dy

—= =4x° - 3(2x)+4(1)-0

ﬂ:z;xa —6x+4

Differentiate both sides w.rt.'x':

4 (dy] a4 —(4x - 6x +4)
ax ldx ) ax

%: 4(3x*)-6(1)+0

2
4Y 104t 5
ax®

15. If v=cos3x +5in3x,
show that y, +9y=10
Sol. y=cos3x+s5in3x
Differentiate both sides w.rt. 'x":
d d
&(y) = A
¥y, =—sinsx (3) +cos 3X(3)

¥, =—3s8in3x + 3cos3x

(cos 3x +sin 3X)

Differentiate both sides w.rt. 'x':

A,
dx
¥, = —3cos 3x(3) + 3(— sinSx)(S)

¥ = —9cos5x - 9sin3x

(yl) = %(—3 sin3x + 3cos 3X)

Vo= —9(005 3x + =in 3X)

¥, =9y = |y, + 9y = 0|Proved.

14. If y=£nx, find y,
Sol. y=/nx

Differentiate both sides w.rt.'x":

S =2 (%)

ylzg

Differentiate both sides w.rt.'x":
A gyt (2
dg Y dxlx

= g0 =16 =

16. If y=Ae™ +Be™,
show that y, —m°y=0
Sol. y=Ae"* +Be ™"

Differentiate both sides w.r.t. 'x’:

= (y) =
= Ae™ (m) +Be™ (—m)
y; = Ame™ —Bme™

Differentiate both sides w.r.t. 'x’:

(Aem +B e'm)

(yl) = (A_mem Bme_m)
¥ = Amem‘ (m) —Bme ™ (-m)
= Am®e™ + Bm%e ™
Y= m® (Aemx + Be_mx)

3. =iy [,y = opoved

17.  Find [(2x+ 9)'% dx
Sol. [(2x+ 9)'% dx

=%j(2x+9)_% (2)dx
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i
2

B ;ﬁ/] s
/2
1

= —§(2x+9)_% +e

18. Find ;dx

/ Yax+4)?

Sol. j;dx
I(3x+4)
:%j(3x+4)‘% (3)dx

1 {(3x+ 4)%_

) % _+c {Eﬁlﬁl}

= (3X+4)}/3 +c

3
21. Find GngeX dx

3
Sol. eszex dx

=6Ie"s(xz)dx
dt
ZGIEEE Put x° =t
5] d d
:gjetdt- &(XS):E(t)
=2¢" +¢ 952 _ﬁ
— | 2e8 tc £x

1 2
19. Find I[X+—] dx
X

=1
22. Findj‘sm Gl £

Sol. j

3 -1 3
X X X 1
=—+——+2x+ec=| ———+2x +¢

3 -1 3 x

1 1
20. Find || 2+ —-2]|dt
(2]
1 1
Sol. — +_—=-2|dt
(F+3-2)
=J’(t‘3 +t72 —2) dt
2 41
b B B
28 o]

=]
= | =Bt 40

ot? t

23. Integrate dex
X

jcos(é’nx)dx

X

= jcos(fnx)_[l] dx

X

Put inx=t = é(i’nx) = i(t)

—_—_—— =
x dx

L [l]dx - dt

X

= Icost dt =sint+c = sj.n(fnx)+c

x-1
sol. [[ 573
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j(QX——QdX .

g (x2—2x+3)

x2—2x+3) _og_9

= %fn(x2—2x+3)+c

i

25.

:Z

=i [m(3+4sinx)]ﬂ%

% COSX
Evaluate_[ _
3+4sinx
J- _ cosX
0 3+451nx
}é deosx

0 3+4sinx

et}

:i [fn(3+4sin(%)) = fn(3+4sin(0))J

:i [ n(3+45in90°)~ £n(3 + 4sin 0°) ]

:i [2n(3+4(1)) - £n(3+40))]

==[m(3+4)-n(3+0)]

1 NE
4713

27.

Evaluate I?%(cosx)dx
% COS X

I—%( Jdx

:[sinxﬁé/

2
a(3 ) an(-Z]
=sin| — |—sin| —=
2 2
LE%D*
= sin(QO")—sin(—QO") s
— =g
=1+1=

2 m

26.

Evaluate 1'6%(2 sin 2x) dx

J'O%(zsinzx)dx

2

—[cos 2Xﬁ/6
- {cos 2 [g] —Cos 2(0)]

(0052 30° —COS 2(00))
—(cos 60° —cos 0°)

-

-
T

0

28.

Evaluate Io/(sec X)dX
.[;%3 (sec2 x) dx
:[tanxﬁ
=tan(g]—tan(0)
=tan(30°) —tan(0°)

i Logf b

3 V3

29.

Sol.

Distance =| AB| =J(x1 oyl

Write distance formula between
two points and give one example.

Let A(Xl, yl)& B(XQ, y2) be two
different points, then,

+(3, ‘3’2)2

Example:

Let A{0, 0), B(1, 1) be two points,
then

|AB|=f(0-1) +(0-1)°
|AB | =+1+1=+2

30.

Sol.

Find the distance between the
points (-3, 1) and (3 , - 2).
Distance hetween (—3 , 1) & (3 .= 2).
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- J(xl =2 )2 +(y, - ¥s )2
- J(—s—sf ‘ (1—(—2))2
1} =+/36+9

—J_J97—J5

31. show that the points A(-1, -1),
B{4,1)and C(12, 4) liesona
straight line.

X v L -1 -11

Sol. |x, vy, 1l=(4 1 1

X, vy 1] |12 4 1

11 4 1 4 1

4 1‘_(_ )‘12 1| e 4
—-1(1-4)+1(4-12)+1(16-12)
= —1(-3)+1(-8) +1(4)
=3-8+4=|-1]=0

Hence given points do not lie on a straight fina.

r,=6 r.,=5
P(-2.3) Pix.y) P.(4.-1)

P(X y) _ [I'1X2 +thEX LY.ty j
o I +1,

- {6(4)+5(—2) 6(—1)+5(5)J

6+5 : 6+5

_(24-10 -6+25) |14 19
11 11 1111

34. Find the equation of circle with

center on origin and radius is }é

Sol. standard form of equation of circle :
(X—h)2 +(y—k)2 =r®

Put h=0, k=0 & rzé

-0+ (v-0' =[]

1
2+ 2__=O

32. Find the coordinates of the mid-
point of the segment
P,{3,7) and F, (-2, 3).

X, +X, yl+y2]

il

Sol. Mid-point= (
2 2

={8+é_2)“7;8}[8;2 %]:

33.
P—(,} hich-divided "
the-seg-ment—tme-u-gh-Pl—HT’é}
and 54 ofthe ratioof
Kol Here:r =6, 1, =5, (xl,yl )= [—2,5)

& (xz,yz):(él,—l)

35.  Find center and radius of the circle
X+ 4+ 9x-Ty-33=0
Sol. Comparing with general equation of circle.
x> +y° +9x—-Ty—33=0

95 =9|2f=-7

g 7 |e=-33
= f:——
573 2

Center = (—g, —f) =

Center = —g,— i =i | =
2 2
Radius =r = 4fg” +f* —¢

R ORI

81 49 81+ 49 + 132
R e e

262 131
= _ IR =S

4 |V 2
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36. Find the center and radius of the
circle 6x* +6y° — 18y =0

Sol. 6x°+6y°-18y=0
Dividing each term by 6, we get:
<+ y2 —3y=0
Comparing with general form:
4yl 2ex+2fy+c=0

2e0=0 2f=-3 c=0

g=0 f:_%

Center =(-g, —f)

Center = [0,—[—%]] = (0 ,%)
Radius=r=1/g2 +fi_¢

37. Whattype of circle is represented
by x* +¥* —2x+4y+8=0
Sol. x*+y'—2¢x+4y+8=0

Comparing this equation with
general form of equation of circle:

x*+y*+2ex+ 2y +e=0
2e=-2 2f =4

2 4
=79 2

Radius =r =+fg” +f* —c
r=f(-1) +(2)° -8
r=+1+4-8 =3 = |5

50,1t is an Imaginary circle.

c=§

Section -T1
Note : Attemp any three (3)questions |3 10 =30
x—1
2.[a]If £{x)= , show that;
Q.2.[a]If f{x) o Showtha

f(x)—f(y) _X-¥
1+f(x)f(y) 1+xvy

Sol. See Q9cfEx#1.1 (Page # ".")

[b]l  Differentia X%l boinid
methed,
Sol. See Q 1(iv) of Ex# 2.1 (Page # 38)

Q.3.[a] Differentiate cos82X from first
principle method.
Sol. See Q 1(iii) of Ex# 3.1 (Page # 109)

[b] Use differentials to find the

approximate value of J%
Sol. See Q6(i) of Ex# 4.1 (Page #174)

Q.4.[a] Integrate I [ﬁ) dx
X — /X

Sol. See Q 16 of Ex # 5.1 (Page # 232)

[b]  Eveluste | S
Sol. See example # 9 of Chapter 06.

Q.5.[a] Calculate the integral
3
[3(3x-1) ax
1]

Sol. See Q 1(iv) of Ex# 7.1 (Page # 319)
[b] Find which of the two circles

x> +v -3x+4y=0 and
x° +y2 — 6x— 8y = 0is greater.
Sol. See Q7 of Ex# 9 (Page # 446)

Q.6.[a] Ifaline ¢, contains P{2, 6) and
Q{0, y). Find 'y"' if £, is parallel to
3
£, and that theslopeof £,=—.

4
Sol. Sce Q2 of Ex# 8.3 (Page # 374)

[b]  Find R
: il el
Sl Eangpascas-theaugh
2

Sol. See Q 10 of Ex # 8.4 (Page # 389)

Rk RhR KRR RARRR
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