(GRoUP-A]
1. Write the definite integral which is equal to ':[ {x- [x]] dx
lim li- Wr ALY tzﬁls(A) - L, 4 i
n-iin =1yn+rt g -‘[(x O)dx— 'i] =5
- 7 el : .
L o ; 4,  'Write the order of the differential equation
Ans. We know that J.f fodx , . of the'family of circles :-
- | ar’+ay’+ng+2fy-I'c-0
R | E ax’+ay +2gx+2fy+c—_0
el Zf [‘?"" ,,J. where b = a + nh [2017(4)
I ot i . Ans.As there are 3 uuiepenfhmt CongRae, T
i e order of the differential equation is 3.
Now 1Im Ak TR A A S. ‘T’zrlte the value of : ; _
| Mt - I_sm o "I _cosX
; (r] s e e, e B g S CORK -~ - ) sinX + oS X
o i ey = R R T I SR - B e ) et
) G = ARy P R e . 0.
’.I i i e .'AI‘S*jsmx.,;cngdx .L[smx+cosxdx -
142=7, 2xdx de) v FE si'n(f- ) 3 '
I\/H-—x (Let } Jz. TN O Y dx_.'j_____.____-'cosx dx
s, : et T ' sinx+cosx
P hied et : Osm(—:.—' "]‘"."OS(E'—X) . ' ;
tdt : Jdt t:' :,2:_;.1.:1 & _ Gl Lo g I
» t 24T ; F T : o f :
3 1 1 | PP ' @'t il L i E
\2 fp and g are ree_;pectively_degl'ee and order - j cosx’ dx J' Bt L T |
of the differential equation y =¢**, then write sin x+cosx sin X +cos X X,
the relation between p and q. . [2018(A) . If p and q are the order and degree of the
Ans. Given d1fferent1al equationis ‘dﬁe‘feml?{ e‘l‘“‘t“:'“ ;
SRR S ORI v Y
d del : s WS e e T RY +x —-7 + Xy =sinx,
J’:ed‘#—v—ﬂn)’. LA G -dx
T e e e an VERRG S s e choose the correct statement out of
Whose order=1=p .. () P>q, (n) p= q, (iii) p < q. [2016 (A)
- Degree=1=q .. . R 4 ;
p=q bty o s . Ans.Order of the gnven differential = p=2
; ¢ ' ' : b Degreeofthcgwendlﬁerennalequauon =q=1
P>q :
3. Wnte the value of j{x] dx where {x} stands :
1 f zdz 9 then wrlte the value of
for fractlonal part of X. [201‘7(A) - .[ ( -, 5 ;
: 1 3, ; _'. O] "55.'?.:;;\. ' 5, s T . ik :
Ans. 1= !{x}d_"_l- oo £ s B M. _[f(¢(z))d(¢(2)). ©[2015 (A)
) - g Ba l\ [ o L Sl P ,' 5 2 ¢ "N ) : )

|- ¥ et
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g ‘AA‘
j ““?»

_ Ans J.f(z)dzﬁh9

3 ﬁ

j flo z))d(¢(z))
—jf(z)dz 9[

8. Write the order of
of the system of ellipses

Letl

.[ f(x )dx_ If t)dt}

ere“ﬁal equation

system of el]lpses ¥ + 2

—-_.__

djfferentlal equauon is 2

a? =1 the order of the _

13 What is F'(t) if F{t) = fe*

v
[
~

t-._—

£7. cos 2x dx" -
W ponaA)

] AR

Ans.F(t) = '-je"'éos‘zx'dx = Fi(t) = é3‘-cos 2t
14. Integrate ? '

3+ cos X4 tan’ x
2x +sin X+ tanx
3+ cos X +tan® X
I2x+sipx+tanx
§+°°S"‘+L°°2x_”ldx
2x +sin-x+tan X .
2 +cos X +sec” X ix
2x4sinx+tanx

Let2x+sinx+tanx=t
= (2+cosx +sec’x) dx=dt

-]

[2012(A)

dx

Anslet I =

E" -lnltl+C
t
=In I2x+s1nx+tanxl+C

.9 at do you mean’ by lntegration ? erte @ Wnte the part;cular solutlml e S

your answer in ope. Sentence,

i ; ;‘xlrslintt;grmcm isthe antldenvauve of a function.
! . e differential equation of the family
0 stralght lines parallel to the y-axis

[2014 (A)

[2014 A)

00

_ dx,
: Ans dy = 0 is the dlfferentlal equatlon of family

of ]mes parallel to y axis.

@ erte the value of F Slll XOOSXdX [20/13 (A)

- Ans.Let f(X) = sin’x cos x
f(-x) ='sin*(=xX) cos (%)
: = —sin’X cos X = —f(x)
i.e. fisanodd function. |
5 ,. n/4
" Thus 5
-n/4’
12 Write the degree of the d:fferentlal equatlon

dzy
-In dx2 =y

Ans.The degree of the differential equatmn '

L
'l]l dx2 =y13

[2013 (A)

18 What lS F’(x) if F(x) =

- 16.

s / 1. J-cotxdx
5 07t il ' Insinx ?
jsm xcosxdx : : | cotxdx

oy

. s_q,}.

d
h-i = sin x gwen that-y (u) =2..
- . N [ZGIZ(A), 2011 (A)
Ans. % =sinx =C> jdy=j_3i“’-‘_f.11
.COS. X +
Using the given condmZn
Y X=R =YY= 2weget :
2=1+ C = C 1 [t

- The required solutiopisy =—cos x + 1 il
Write the order and degree of the following

dlﬂ’erentlal equatmn [ZOIZ(A)
' s dy '
Cdy 2 +(dx) =
b dxz
" Ans.Order =2, Degree =3
' [2011(A)
Ans. j st -ln(ln smx)+C
' X
e sin 3tdto

h“ SiFes
[ZOII(A), 2009(}\:

Lt g el Isuoitontl ol
Ans IfF(X) je sin Stﬂt
then F’(x) e sin 3x '\

yg

el 4~._‘ |
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[2010¢A)
Ans.If ff(X)dx =A, then If(3-—x)dx=?\,.
<22, Whatk the value of | 94X ;
f Lt ooy
1 ' L
A.ns.[11+ 2 [tan x]
=tan™ 1 - tan! (—1)
=tan! ] +tanl] -
=2tan" (1) = 2. {4‘_7_‘

23. Write the ord

=3

WIW

'308 Xsin? x

[20114)
_ Ans._[

dx

cos* xsin’ x _4-“ sin®2x

_ o= 4_[ cosec?2x dx
=-2cot 2x +
@What is the value of §

Jatooa- & (frogax) o

Ans, [ 4 f(x)-_.._.( Jf(x)

= f(x) +C-fx)=C (constant)
21. If jf(x)dx =A, then what is the value of

If(S—x)dx ?

" [2010(4)

>t er and ‘the degree of the
followlng differential equation :

d I' dz d /
_"L[.,;%J A
Ans.Order =3

Degree = 1

24 Write the particular solutmn of

’ Anscd_

E 1(14'7‘)4 y !Ivzhenx_-l [2010(A)

(1 +x)4'

| ..28 'Write a primitive of sin X

| [2010(A)'
{2 g;

_[vudx
g UdeCj(constan t) _ whose SOl‘ltion
Form th .
y
e vl (2]
dy _ s
AT .sqy-;:y.
. Aok
o diff. equati© ax
The required 2 b
fax 1+x30 |
solution © dx‘ +x1>
27 Wnte the pamcular Sk [2009( A\J o
given that y = 1, wl_:en
dy_ 1.
AN: "dx 1+X2 |

tan"x+G rid. x =0 we
=y %smg the condition ¥ = ] whet,
| =1. x+1
. have ;he Part_lclllar g Ollltlon y tan”™

+ kec X.. [2008(A)

X
’ Ans.The primitive ofsmx+secx N
=—-cosx+lnlsecx+tan

3
29. Ifflsenevenfunctlonand If(t)dl Tk

find _fm)a;. | [2008(A)
Ans, ‘[ff(x)c!x=2 -‘;f(}f)dx=2'5=3'

* 30. Find an antiderivative of
e (tan x + In sec x). [2008(A)

Ans An antiderivative of e* (tan X + Insecx)
=[e (tanx-t-ln(sec X)) dx -
= e l‘n_(sec x) - C
\'

&secxtann

i '—tanx)

L s giis
EH e In(_kecx.} e

At u-- i

a3 31 Find the order of the' differential equation‘

whose general solution is y = ax? + b, a, b
& being arbitrary constnnts. " [2008(A)
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Given the
32' a differential tmll

solution if y = %quau '; the
AnS- The genera] Solutiop, ; is =L

20
= (2 + ¢) ex L 08(A)
The parnculax Solution, j¢ y=0 - e (1)
(x ___1) €nx = 1
isy=

('.'Puttin ”
e lyl 0‘“(1)Wehave

+°"=>c—_
©: Yoot v ot T

=nl3

Ans. Asxsmx3+xCosx2

= is an oqq .. [2004(4)

function.
(x*sin x* +x¢03
-n/3 s )dx 0 .
34. What is the areq T
) Ilhmmded byx=e', x = O,y
. : [2004(A)
Ans. quuu:ed area = dey—-je?dy ey]
0

-

1
: 1+—
35.. What is the value of

'_'_"'—‘-dx ? [ZW(A)
i e X‘—x*+4
Ans. Refer to NO 7 { qu’e!—_Z) possible questions
and an.swers : e :
3dx
6. | ———— =
Iu-nm+ﬂ_
3dx e dx dx
Ans. I(x HE+2) = I‘ﬁ‘jnz”
=hix-1ll-nhx+2)+C

+C

—

[2004(A)

x=-1

b S ¥ x+2

37. What is the value of I(e cosx+e" smx)dx

12004(A)
Ans, j(é"cos x+e* sinx)dx

= je"cosxdx_—rje" sinx dx

= Ie‘cosxdx+c" sinx -Iq:‘,‘ cosx dx +C
=e*sinx +C.

What i ("2+¢}e‘ot

0'-e—1 ;

Of'tﬁ" +C=0
. What is the integrating factor of "2~

[2004(A)
Ans. The differential equauon can be written as

% +0y= (-fl)

Here P=0,Q=-X
*. The mtcgratmg factor = ¢ for _ =e? =1

valua J:;- +
@ : al . I( Ja—:}AXIZOO.?(A)
Ans. j(J?-_xZ ;%]dx

AR
_a‘lj F_._—-a sin” — +C
‘@ Write the dlfferent:lal equatlon of the parabola

y=4x+12. [2003(A)
Ans.: Given equation is y* = 4x +12
: -dy dy
VT 2y =4 o
= 4y ax Y

d . ;
- The differcntial equatlon is Yd—i =2,y(-3)=0
41, What is the value of
3 3 : =
tan” x dx+ [ cot x dx 2 [2002(A)

1 . 1 .
Ans. }tan'*i X dx+ ]‘t.vc:ot'“1 x dx
1 1

. ; i ‘ 3 it
= 3jl{t:f_n"-x + cot‘_‘_x}dx = l;%dx

= E[xfl = E'(3-- 1)= Exz = Tr." '

42. Write the value of. j Ixldx when x<0.

[2001(A)
2

leldx x<0 I—xdx I o
2

a3 Wnte the value of jsinzx.d('sinx) [2001 (A)

Ism X d(smx)_s—lgg—)ii-c-

j.

" ]
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Lol 0
v+1 &
“Jfﬁ—lz-dvh dx | 1= f‘ 5%t
tv X ) dX [2013 (A]
. d LY ']
+v 1+v2 _x_' Isln'l de- jSIH
1 Ans. I =
=>2In(1+vz)+tan.uv=__lnx+,c J’
i (sm"X)x ﬁ’;

% - 2 . y .
X X : dx....tdt _

= In\fx2 4 y2 |
nyx +y +tan” llz—Clsthesoluuon ,[H—’
,/ fi-x

1= xsln']x'{'fl X

a
rbitrary constants [2014 (A) 34. Evaluate
Ans, ax2 . by =1 = 2ax + bg—x! =0 - B . J"’” o [2013 (a)
Di&"fc_nti‘citing W.IL. X we get J- m + COSX
| 2a, 1dy_o '
D. - , 6 "xdx - Jsinx
lffercntlating W.Lt. X we get _ AnsI= _[ J"' +\/EOE
d d2 ' ; -
ﬁxj&x‘-%ﬂJ -is  the  required : : n/2 \/a)_s;
differential equation. K '[ Jeosx + sz
31. Integrate : ¢ 0 g | 2= I"'II : V p—
i Sm6x.+sm4x : SV I w2 sinx dx++ =
Imdx. . [2013 (A) I Jsinx ++/cosx -[ ,f +Jcos
- (sin6x+sind4x . - ‘ e /2 ‘
Ang. | "2 gy - dx = =x/2
) " J.cosﬁx+cos4x* 3 . : W P I be ] P
'|‘2s1n5x COSX o g . . ..I.'.'I= -E : 3
2cos5x - cosx I 4 b
e s . Ay ' f 't
_ftan5xdx = élnlsec sxi+C . 35. Solve y= ety o 2013 (4)
SRS RS J‘ dx.. . -3 | Ans. EZ__ ezt”lr =gk e3¥ %
v 32, Integrate 3 x{(logx) +25} - [2013 (A) o hatanride :
E -r[l__._._, - ) ; =] a2t
A I J- s _ - =>.[ .[ dt i
ns.’ <k(loex)2 +25) |- : : :
x{(logx) ++i25} - s A I_e-"’”dy# J e2tdt. -

Letlog)g-t e 201 o,

L
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. N __—3-— i 'EZ& ~— ‘Lm'
= e 322‘ +C, . 39. Evaluate:
et — . ;
2 dy =Cis the ' 5
36. Solve :— = general solution. | t ' :
; dx TV = e ) {2x+nax . [2012(A)
Lo dy [2013 (A) = '
ax TY=er 33
whi ' 3 5
by -cfl is a linegy dlffere Ans.When 7 <x<g
_ and 0« nt1a1 equation with 6 6
Snith _ We have —~—<’.Zx<.g
Brating facyoy - S fa | 3 6, .
'I'he solutionjs - mgl = i _.6_+1<21+1<3+1
Y-e&= e, o s 1 1
=) d e L i T
37 Sy =x4C J * i SgeaE g

Find the differentia) ¢quation

Ans. Given general soluuon[zms(ma 2007(A)
y=acosx+bsinx

G e " (1)
dx =-asmx+bcos (R )
dzy : : ' ;

ﬁ s

. dz—-—acosx bsmx -y
& IThe required differential equatmn is
_ | 32

d’y '_ 
& DR . dx® +Y_70 ,
. 4. |1-x :
38. Integrate: |tan™ [~ = dx )
- Integrate: Jtan™ |12l ax [201204)
Ans. I= jtan fits 2C® o
sag ' 1+x
Lctx cos 20
—23111296;9

1—cos 29 2 sin’ B_ _
1+cos 29 2 cos’8
tan'l (tan 0) (— 2 sin 20) do
) je sin 2040

_ =Ly _l-<n+1<0'

et 1<2x+1<2
- &0, 2521+1<1—;—
TR g SRS,
= 1
- XN
0, 2 xS
L
] Ca %_
il f R
0, > Sx<T
318
o flxa]a
_—3;5 e '
o
S[2x+1]dx+ S[hﬂ]dx

-315 —1!2 y

* _28[21& +1)dx +3l§{21

£ 0 : 2
00523 ;i 12 35
"('2) ) §{-1]dx+ ieduidms
. g ]1 (__ §9§_29_3 o -3/5 -12 I
5 2 2 - m*;; +{xlg + 2[1 i’,i
- L 0 cos20d0 :
_Bco_sZ_I a 3 1_0+2
; - sin 20 sin20 | ~
=0 cos 2075 % | 1 "\_+ S, im*:
_ LxcosTx=7 1-x* +C ="10 2 10 10012 - 1
2.
LA — '_1______ﬂ___:_ﬂ:mw;l,__1.f-_-ﬁ'1‘ﬁf‘,.‘.; o “:’;:,E)F' o ,_ *—__~ _.-I-: TR!:’,;;;
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[E=Dax

te:
43, Integra [2011(A)
ol e* 41 [2011(A) 45, Evaluate : _[
“sje +1 (}{)<x<1
J I AnsClearl}f[ﬂ {1 1$x¢4
0dx+ l _
I e*dx e*dx I[J—]dx -[ I the foll s 'I
ML) B R f the follo b
6 #L Y otlet ) 46. Write an inteﬁ"‘““g fncwr ; 114
- dt differential equatiﬂl‘- i
a de _ dy A)
""-[t+l_ 1t ~ ) ——}"“3' [2011( i
: +1) (Where e* = t) x-InY) gx ~, i
e (1 a it
—HEELY t_i%ljdt Ans-(x—!ny)"F"I”"_ ; |t
-zj-i‘i._ dt. o Imy—X _ Loy 2 ! |
= D gy = yiy Y yiny (i
=2nlt+1-Intl +C ' . g |
2@+ Do et R Jor e bl
-l—riiig(;wltl ey thghlmz;;j:‘:x ~ ()
44. y integration the area bound dy |y
ed - ;
straight lines y = 0, y = x and x + 2y bg i The integrating factor ='e P I j
.. [2011(A) — ) =Iny " |
AnsLetUSdl'awthegraphof [ =€ R % - it .
5 xandx-n-Zy 5 47 e dy _ v’ b [2011(A) i A4
- 0 . dx xy—x- . ) .;__-I‘l
d)’ yz l]whl
Ans.jd';:;;:;z‘ F‘;' 1,
Which is ahq;nogeneous dlfferenual equation |
| ey X |
J—‘-‘“x pumngy=ﬂl.33£'v dx '.I'.
gl AR dv b S v 1]!'.
Wegetv+x3;=‘fxz_x —-V"'l '}'
Pl e S M B8
St G R
. 1 I (V—l)dv r.-g.'id'i [ I 1
The required area = -[de ¥ I}rdx j I X

Offory=x] 1[forx+2y=3]

‘L =I(1__)dv_j—--[

=v-mhv=mhx+C
—y=hvx+C "

=>X -Iny+C

s y =x(lny+ C) is the required solution.
48. Integraie 3

xol=1=1 iy i
, F Ism‘ xcos’lxd;f poilLioz :,[301(_!{11}

= Isin“ xcg_s,_’%dxﬂlag'i L

Ans.]
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D —

o ARwrmmwe vy :qs

: R 8 soll,lﬂﬂll or
= [sin*x(1sin? X)cosxdx 51. Find the P C"';:n s [2010(4)
; P . differential equa 5 3
= I(t“--t‘)dt (where sin x =8 ,dl.p—l—t!'f ~0,5 “D=-
=g, L tion is
; li t +C EE Ans.Given differential €12
B 3 2
> T ay 17 g yen=-

i sinsx Sin?x S dx 14X . ]

4 N hhhh—h_;’ﬁ*-c : dy dx __.
> Find the area enclsed by the curve yiox, = Jipyt 147
; € straight lines x = 0 y=1.[2010(A ' = tan ' X =€
Ans.f:;z: c::ge{;;)is y? = x, which ’15 a parabola \:lfi}l = I;ta:tu:g; landy=- J3 we ha\_fe
a yU), § i -1 =
to right. YnﬂﬂemCal about x-axis andopgn an (-J3) tan 1) .c
o :
s In |
R - A arti ular solution is
, . The required partic

‘E 3. X ZE =0.

We want to find the area of shaded regionl. _
EES [y ! 1
Area = =lviday=| 1| == i
| _!xdy ‘{l;y dy [3]0 3 S5q units _
S0. Find the differential equation whose general
solution is ¢,x? + ¢,y = 1 where c, c, are
arbitrary constants. [2010(A)
Ans.Given solutionis : cx?+c,y=1 . (1)
From (1) we have
chx. +c, —gi—; =0
-2¢;x

dy

= 5 )

2 - . :
d’y_-24. - o 3)

From Eq® (2) and (3) we have
d’y_1dy v
dx?  x dx

Ly A Bl e
= x&xz-dx=015=_ereqmredd1ffcmnual

equation.

‘52, Find an integra

tan™ x + tan” Y + 72 .
ting factor of the following

- differential equation :

(x + tan y) dy = tan y dx [2010(A)

* Ans.Given differential equation is

' (x+tany)dy=taﬂ)’d1
= %éxcotyfl' '

| = %-—xcoty=l .
_ which is a linear differential equation of the

. form % +P(y) x=Q(¥)
! Jde. .
" Integrating factor = €° .

: a e;—jwt)fﬂy Incosecy

=& = cosec Y. |
53. Integrate: - - ¢ |
SecX cosecx '
Intanx

SecX cosecx -

—
Intanx

Letusputlntanx =t

[2009(A)

Ans.]= j

1
5 B -sec’ X dx = dt
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e e

- .65.-I-_,ISiﬂxmsde= _[sinm(si'nx)_

sin’x

1
____ +C,. 8. Evaluate [ (1x1+x)’ ax _ [2005(A)

Jainxcos xax - “Imxd(ensxh?‘“____‘:x +C, Ans. I(‘x‘ﬂ) dx

2
hi
:lvo:]l;fegn:;:rcof :’hr: Consuilnms Explain the = 'i (! +x) Ax+ ](l x| +JL) dx
same

Ans. A_ny two mdeﬁm tegral. [2005(A)

te ] ;
" by a constant, Integrals of a function differ 'i(__ 2 d x) dx + j(x + x) dx

-1
Hence (Esm x+Cl)-.(_lco32x+%] . :

z dx
5 _1 :
1 ; - 4
- .1_' I x’ _-_ﬂ'_ 1- ):—-—
£ 2+C'ﬁ.C2=C (say).a constant. ={4'?] 3( 3
So both the ansy | i DR [2004(A)
_:I:S‘wers a:ne correct. _ 69. Integrate j : m - .
5
66. Evaluate : | [x']ax 2005(A i T
P g a00A) gy, | ot
_ La1s - Tl A : ]- ; dx _
Ans. Jo (e <, J (_(x 2y AP -E-D)
| | | iy o v e <
f [2Jexe foowns Focen. . BT « .
= J X jdx+ | [xMx+ | Pk o oL Y i AR
' 40 tL dx - [2004(¢
[\ : 1 N - 70. Integrate : Ix’—x-Z’dx 4 [ 4(
bl Tam = o e oA o s
=)0dx+ ) ldx+ | 24x - S T S SRR NN o el Y
e .
~0+fxly + 20l )3
i 2 B _=(2 zﬁdx .
_0+J_ 1+2( 1.415- J_) | e A - £
- B ot
_ 3142830 2i= 1830-f RN Tt '3?—..‘".,‘_’? Pl
6. f' 0 -g'®=0fD=3gM= Y ~ =hlx*-x- 21—5] z._\2,1+l_2.
f0)=2andg0)= 1, then find f (x). [2005(A) i i X ORI
Ans Given f”(x) - g"(x) = 0. s g 1 A Aty
_ln\x —x= 21- .
fW)= =3, g)= 3. f’(O) Zandg'(ﬁ) 1 i J( lf‘l ‘{__
e NOWf"(X}"g’(x) 0 - : 7 % .}. T ; A .:
Integrating, f (X) gRIFCL o e A L et U2 1t T A8

e R
e B L

'Agammesmngaf(x) g(x)_cl”c; i

Using given Values m equatlon (1) and (n) we get
X C-landC 0 LR

.....
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Whem K = 25
18. Sol
» Dolve the following differential equation :

Ans. 2x +y+ Ddx+@x+2y-1)dy=0
dy _ (2x+y+1)

| Rl e o
g 8 Let2x+y=z
i
, dy_dz c_lz_ _f(g'f'l)
! all e e e
' R .z, z+l _dz-2-2-1_3(z-1)
i S TR T o T Rl e
| .
_(21.—-1)
= ;;T“d =Ide
= [Z2ysfux

2Z2+Inlz-11=3x+C
22x+y)+nl2x+y-11=3x+C
X+2y+inl2x+y-11=C
| 19. Integrate :
CoSX
- ———— dx
‘ Isian+s_inx

Ly g

{20&9(4 )

COSX
Ans.l= I—* -
sin2x+sinx

i .
I _ _J‘ cosx
|

sinx(2cosx+1)
| - _I cosxsindx
& -~ Jgin? x(2cosx+1)
_J- cosxsindx_-
~ J (1-cos®x)(2cosx+1)
Letcosx=t=>-sinxdx =dt

tdt
i -[(1—12)-(2t+1)

j" 7 : ok tdt

| =) (t+DE-pEt+).

¢ A O O %
Let (rrD)(t=D)2t+]) t+1 =17 2t+1

©_AQ-DEOFHBEFDRHDHCE+(E-D)
. (+D(E =D)LL,

. Ix {
= Ie’“snn4xdx=%(35jn4x_4oog4x)+l{
9C

2x +y+1) dx + (4x + 2y - 1) dy = 0 [2010(A)

 —— - t - I, n jacises-s
+ s B = 6

w18 B(ZJ(S} 1

A= g

-_,..%mlzwsx+ll+c

. 20. Solve:

aly, : 009(A

dy__ 1, cosec* X [200%(. ).
dx’ x(x+1)

Ans.Given differential €qU2

fl'z'j:--;l*-' + cosec? X .
dx?  x(x+1)

tion is

_A o cosectx
= x x+1

Nt o dy=‘[(_1___ 1-+coscc2x] dx +C,
= i x , ;x+1
" =mlxl-hlx+1l-cotx+C,
= y=/(alxl-mlx+1l-cotxdx+C,
Now I, = Inx dx = x Inx — [ dx =X Inx — X
y=xhlxl-x—{(x+ 1D Ix-11-®)
. ~Inlsinx|+Cx+C,
=x[lnlx|-Inix+1]]-mlx+1l |
' kg —Inlsinx|+Cx+C,

| -z .
=xIn ;—+1i-lnlx+%l—InISmxl
+Cx+C, (whereC,=C,+ 1)
21. Integrate: - '
j 2x+1

. dx
;;x’+10x+29-

[2008(A)
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2.

3. K

- = :
value of |aX bl .-

- ' - = jert -
Ans. As a.b=0 and \a\ #0, .\b

-

e : :
.If -the vectors a,b ‘and -E from the sides

BC, CAandﬁ respectively of a triangle

ABC, then write the value of _a}x_c) +bxe.

- it 5 [2017(A)
Ans. Clearly.ic’+a=ﬂv '
= atb=-c

o 5 - i
= (a+b)xc=—cxec=0
= _a)X_c) +_6X_c)=0'

- - - = . e ke

Iflal=3,’|'b|='2:m’da-b:O,thenwritethe
4 " [2016 (A)

#0

Wehavecosﬁ=0=>ﬁ=

o a

i | B
- laxbl =lalIblsin =3 X 2% 5% -0

T

: 5. Write the distance between parallel planes
If @ xB) +@ By i 3= 4and 2x-y + W= 18[2016 (A)
ab. =194, write .
e the[;;:;e :f Ans. Distance between the given parallel planes
ARS @x b)Y + (g By < 14s (A) “geoh__ b |
= 2P BRin2n =m JN1a
: Fsin®6 + 1312 13 | - R
bl®cos’ 0 =144 6. Write the unit vectors in R which makes
; o angles 45° and 60° with positive directions
= @’ (sin% + Cos0) = 144 |a‘1'= a of x-axis and y-axis respectively. [2015 (A)
= 5 : ﬁ;] =p - Ans.Given 0. = 45°. p=060° "
T (ab)*=144 G Now cos? 0. + cos? B +cos* =1
| ?V t‘:b = V144 =12 — cos? (45°) + €08’ (60°) +cos*y=1
ri ; | .
=2 tlm-eq“atmns"fﬂlelinel’.:u:-a- -4=0 ==:»l+JL-+coszY=]L
=&y +zm the Symmetri : Z = 24
Ans. Given line i etrical form. [2018(A) |
-Given line is 2x + 74 = =2y - : g 2 —1'..':7’J=f=>cosy=-.t—
= 2=-@5~4) =2 (- adzo-2y" Seo?Y=1-777 2
2Ax-2)=-2y=y )and z =—2y The required unit vector is
The : LR 5y K x A
__ Bq;atmn of the line in symmetrical form™ a=(cosou)i+ (cos B)i+ (cosy)k
g, K= ; _ .
is — _=X=_Z_.- R T

| Write down the equation to the plane
_perpendicular to the y-axis at the point
0, -2, 0). ‘ [2015 (A)
Ans.The equation of the plane perpendicular t0

. -y-axis at (0, -2, 0) is’ i
x-0)-0+ (y+2)' 1+ (z-0)-0=0

' =y+2=0 '

8. Under which conditions the straight line

7.

x—a-=Y--b _2—¢

a_Yo o2 [2014 (A)

intersects t'he plane Ax +By+Cz=0ata
point other than (a, b, ¢) ?

Ans.The line x-la = —y—;;l—b = z—'%?-. will intersec

meplaneAx+By;+Cz+D£0 at a point oth
than (a, b, ¢) if Al +Bm+Cn#0and Aa+t
+Cc+D+0. , '

How many straight lines in space:throu
{hie origin are equally inelined to the
ordinate- axes ? _ 12014 |
Ans. There are two lines in space through o
which are equally inclined to co-ordinate ax
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|

10. Write the value of q if the the vectors ' - -
4=2i+3j-6k and b=caf-j+2k are
| Earaue]. ' [2013 (A)
ADS.2 =243~ 6xand b = i j 4 2k are
N e LR
parallel if —=—="2. e
2> 3o o T

the point (4, Q 1and parallel to the line
x-~1 YR FATE

i R

: 3 - 12013 4)
Ans.Equation of the line passing through (4,6, 1)

x—l=y+2'_’z—1
i, ]

.11. Write the equaiio_p of the line passing through

and paralle] to

: ; , _1:. y

.12' What is the image of the poiﬁt (=2, 3, -5)

with respect to the zx-plane ? - , [2013.(A)
Ans.Image of the point (=2, 3, -5) wirt. zx —
plane is (-2, 3, 285) s L

13. ‘What is the point of intersection of the line x

=Y =z with the plane x + 2y +3z=6 ?[2012(A)

Ans.Given line is x = y = 7=} (say) -

Any point on this line has co-ordinates (A, A, A).
Puthﬁgx:y:z:linx+2y+3z=6 '
Wegetoh=6 —p=1
- The point of interesction is (I, 1, 1)

A

-

14. Write the component of the I,vgctor l_;-_- 8i+j -

i i T xfe

“in the direction of the vector 5 =i +3j- 2k

_ _ [2012(4)
Ans.The component of__g =8 f-;-j in the,direction of

a=i+2j-2k.

; i 4 £ 2 "}._‘, ”.::" | Pl
: a-b-'; o U
=l - R T o

q hof b _1;b ‘?\ 25 A‘ r !::\ if g Ead £k 2
s (e
Sul Wl . wRaifa 2 i

iE ) PRy

-"
&5

15. To which €0

: A
Ans.(m-1)j +@+2)J ¥

s, 'm+1 n-2 8 TR

19. For what value of A the vectors A i+3j+Ak

';-‘ ' (1-!-.]6‘!{g%)-,;ﬂt_)_:*izj-g_i--_;f);?s;_Jiu;f.'a-ﬂ.r’l,, ATiuy

!

s the plane

;:erinat'e axis‘,i
. el and WhY * 009
2x + 3z = 0 pard [2012(4; (4)

z=0is parallel 10 y-axis.

Ans. The plane 2x + 3 the plane and line jg

Because angle 8 betweer
" givenby o
' 2.0+0-1+3.'0
sin@="—"73 7
= sin0=0
= 0 =0

. which th
16. Write the value of m and 1 for :

"Vectors(m-l)f+(n+2)j+4k and(m+1)i
+(n—2) ] +8k will be parallel (2011 (4)
' 2 4k and (m+ Di

+(0-2)] + 8k are parallel if
Y

© om-2=m+1and2n+4=0-2
‘=>m=3andn=-6.

.17; Write vector normal to (i+ k] and (i"' j).

o ' [2011(A), 2003(A)

Ans.A vector normal to the given vectors is i
=(F+R)x(i+]) .

—ixitixjrkxitkxj
=k+j-i=-i+j+k :
18. How many directions a null vector has ?
e -~ [201004)
Ans.A null vector has infinitely many directions
(arbitrary direction). ' :

and A i—23+i2 are perpendicular to each
other. : -~ [2010(A)
Ans.Given vectors are perpendicular to each other iff
NM-6+A=0. : -
= ;L2+3JL_—'2?\,-_—6=0 ;
= MA+3)-2A+3)=0
= 0-2043=0
e S

St AR B R I e

Scanned with CamScanner




Ry points in’ﬁ3m‘andlzl"'

are there K 3, then how many ~ Ams.The image of (6,3~ WmaseerEnT

xY.2)? aving co-ordinates (6,3, —4)- hich the line .h"'a
ps.Required numbey of [2010(A) 27. Find the value of Kk for ¥
1. Write the equ Points are ‘8. ; z—1 1 to the p\ane 2x
; through theq ation of the plane xr____—-‘.!. Y'Y ss parallel 10 \
Pomt @2, passing 3 Tk - {2008(A)
cular to the y-axjg ) and perpendi-  rey+32—-4=0
Dus. of 20
AT . " Th:n 4 ‘]: e Paraucl t0 y-axis are -[:0 11081) L x=2_ 1—' 5l ___l lspa:allelto the plane
(x— ic; a(';l?i-n(()f "*quired plane is ; R The e T—F k &
' £ - .
=.. y+2=0 Y*¥D:1+@z-3).0=0 2x+ 6y +32-4= 0.+3x4=0
22. Determme £ ' n 2%3+6%xCH)
A l.l. °r which the vector = 6k=18= x=3. w3, b
.0‘ R(6i+23-3k) win | b i 8 e
€ of unit length. —— Wiltea pomt onthelne—3—=" 3~ 3
ATty . [2009(A) - 12004(A)
en line is (2 -2,2). -
= lu,f36+4+ 9l=1 P Ans.A point on the gw f the plane passing
1 o " “through (3, -6 -9) and paralle L s
= W=+ = : : [2004(A)

i : 1ane isy+6=0
23. Write the values of a and b for which the Ans.Thc requued equat;on of thep Y
i 1f
( 2 A 3R W ite the angle between a and. <
vector‘s_(a‘.. Di+®+2) j+4k and@+1) A W

ax ;x;’)—l‘é - [2004(A)
i+ ®=-2) 7 +8k will b ' Tt
LR J + 8k will be parallel.[2009(A) - (2. N\_12.
Ans.  Given vectors are parallel iff : Ams.2% bxc)=§c P
a1 _b+2 4 1 ‘i :(a N2 (—»—» Ble=rt
a+l b-2 8 2 " . 4
= 2a-2=a+l . i =>( ‘
and 2b+4=b-2 ' i

= a=3andb=-6 =>Ang1cbetween a and < =90°.

24, If A, B C, D, E are the vei'tlces of a regular 31. Write a vector normal to the plane
pentagon, find the vector Sum - 2xX=-Ty=52

_ 12003 (A
- Ans.The equation of the plane can be written
' AB+BC+CD+DE+EA. | 12008(A) D axafy-Se=Da. .
s ey o tes . o " A vector normal to the above plane is
Ans. AB+BC+CD+DE+EA=0

“then draw the 32. Write the value of if‘i+2ﬁ).kfi+‘i 120

-5 2 =

25, If ab =0andaxb=0,

. conclusion. ' [2003(A)
5 T e | Ans.(l—3+2k“1+]) Y 1+0 0
Ans.If axb =0and a- b 0, then elther or both of 33. What is the unit vector b the direc
. | aandblso ' the vector 31-\.4) 25 ¥ § f M "[‘2_
26. What is the image of the pomt (6, 3, -4) with A“SoUmt vector in the direction 6f~ !

t -plane 7 ' . [2008(A) _ Ay e ol e
respect to yz-pia | x Lt e _31,+.43_- W
: 31'\'4]——:—& B
J9+16 5
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X+3Y + 6+ k (3x - y—42)=0

; 1i m-ec_’_’.,-l,lband‘c—?-,?.,
. If this plane passes thy ough (1,11 . D.r.s. of the TBS
1+3+6+k B-1-4 2t = respecuvcd?chlar to the given lines.
S 0 "
= 10-2k=0=sk=s Jwp- | . PQ s perpe

3(6 + 30+ 38) - (5 - o.-2§)

Equation of the plane js 1(-3+0-4p)=0

. 3 +’2.(15 o—20)
X+3y+6+5(3x—y- 42y =0 | and — 3(6+30t+ 13) el o ap)
‘=> 16}(-—2}/ 20z + 6= 0 9 9B 154.0,4-’2,"}
T=> 8x-y-10z+3=0 ﬂ13+ o+ e 4‘530 .
: ' . +30-20 4 -12
LGROUP-CW : L +40,— 168 =0
e o | — 11a+7Tb=0and—=7a=290=0
: a=2i+ks L A A : b=0
A2:1'|'1'E b=i +J+k and aco ordinates P and Q are (3, 8,3) and
¢ =4i —3j+ 7k, then fi 5 - (3, -1, 6) respectively -
. ! —: - _:nd b X (The shortest distance
which satisfies r xb=cxb and r.a=0 _PQ= Jeza1F +® =330
i ) : [2018(A) and the equation of the line of shortest dlstance
e Ciivesi . = 95 & % = vea s is
Elvgna-_21+k.b=;+;+kand- . JC-—3__)"'8._7-"'3 ﬁx.-—’S;y"S____z—-'_’_’;
c=4i-3+7k e uAR .k WA BT
NOWs. posch e ot : 3. Show that _ el
i i o L ia+bb+cc+a =2K3‘_’°X 12018 (A)
(r—c)xb=0 - = = iy :
- T ' a2 -5 oo o
= (r_-.c)“-g . % : Ans. a+b_bfcc+a‘k _ R
= _). - g : : | - = _-)'—) f- =
e =Ab _ : ' =(a+b}{ib+c e c-l_;a}
: - ‘ AR : '
7Y ?’——C+?\,b : ' i i G O A e .~ .
=4i- 3}+7k)+?\,(;+J+k) B e 4 =(a+b).{axc+bXa+..CXc+cxa
' "(4+7\-)1+(—3+},)J+(7+7&)k N b G o sl e
Bﬁt:;—o _ - =|at+blibXct+ bxa+cxa K cRe=0
=> '2(4+K)+(7+K)— 0 : : T e --) gl £
= 37L-—15=>?\.-—5 SR, L g =S DG VR DX S cxa
-—l-3j+2k ALEO i | =3 (=2 =3 e A
3 - +b.lbxc l+blbxa K
2. Find the shortest c'hstance between the lines . ( } & \ &c a}
.x—3_Y*3'=z'—3 émd x+3 )""7 z—6 -f; -c)\+b(cxa}
C i N N Tk L
Find also the equatmns of the line of shortest Scalar triple product Vam'Shes if any t
distance. - [2018(A) them are equal]..

Ans. Given lines are
o x=3 )-8 s —aﬁbxc) &ch)
Bt o >za6w) | '.',ff‘.(l?---_ .

| +7 [Dot and Cross product can be mterchan
x*3 iz

-6 ViR Y,
’-and T —T— 2 1 —-B(Sa)’) 2) B . ("Dx C}-\- a ( }n':i Ll 1. iﬂ
Any point on the line (1) and (2) are P (3 a7 Moy 5 0 s I EREE
" 30,8—¢,3 +ot)andQ(—3 3\3 —7 +2B 67, ke Dot ‘product is. commutative] - ¢
+.4B) respectwely :

L i J5 Tl
‘Dus. 0fPQare<6+§&-+_:3B,115 0!.’ 4B> (BT 2‘1( )tt ( %’ i
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. 10. Obt N " - | ok
| ain the volume of the parallelopiped " NG ﬁ . (XE x AD
. whose sides are vectnrs A= 2i-3]j j+ 4k
| B=i+2] 4 -6 2
| i+2j-k> ¢=3i-]+2§. Also find the 2 4.3
] = 1+ 3
[ vect ('ax b)x =4 =21
i or c, [2013 (A) _ __4)(12+3)+5(_30+24) (1+32
B4 Ans, G“'e“ edges of the > parallelopipead are | ' _’605 12:? Béatr;cﬂcoplanar
g Ca=2iu3 - Thus A, B, C a1 22 +3=0=3
| 1 J+4k’ 1+2J kr 12. Prove that the """mer-rssy +y+4 z-7
! ! L4 X J  _—=—— are
Al } = 3i- _|+2k- +2y+z_2and T“ 1 '-:-iZ _

i o ime : f intersection ang
| | Now a (bx c) coplanar. Find their [;Oal;l:fn which they lie.
| 3 L4 .4 the equatlon of the p [2011(4)

=11 2 -1 , :
| 3 -1 2 Ans.Given equations are
| = 26-D43049+4(1-6) x+5_y+4_ Z'; | s L1
; e = 6+15-28=~7 3 1 2y +z2—2..(2)
| . Volume of the parallelopi 7 cubic units. andx+5y+2z+3 =0=3x+2y
l: v ped_) cu_, B 2mﬂ : We know that two lines ar¢ coplanar-if they are
5 Again (a X bJ‘x c= (a X c) - (b X c) a ' either parallel or intersecting-
: ‘j” {( fuals 42 > | | Let 300, y+4 Lo M
ol = 2i—3j+4k).(3’i‘_’j+2ﬂ)} . 3 1 =
111 : Any point on (1) has co-ordinates
LA T A A A A AL A T S ) (31- 5 r— 4 ir+ 7) . ;
| ; ! . ' l-—z_l_k) . {(1+2_]“‘k)-(3i—_]+2k)} ThESC two lines Wlll ln[e]‘sect]f
; :' e 1 ' 3r—5+5(- 4)+2(_2r+7)+3 =0 0 <13)
o . : (2,1_\_33_ 4ﬁ) and3(3r-5)+2 (@ -4) +(~2r+7-2=0..(4)
i ' ' are consistent.
% (4% From (3)-we get4r—8=0=1=2
i =(6+3+8) (1_ 21_-1?) =@-2=2) - which satisfies equation (4).
i | i ) . Thus two lines are intersecting and hence co-_
¥ | B z‘i‘as”ﬂﬁj - planar.
l]{:i ' ( : The point of intersection is (1, ~2, 3). i
B A A R T Let us write the equations (2) in symmetrical form.
1 = (171+34]—17kj - (-1 (21— 3__|+4k) : Nowx+5y+2§:q+3 =0
1 A . and 3x+2y+z-2=0
il -—191"'31] 13k : = . - 6x+4y+2z-4=0
11. Prove that the four pomts with posmon _ 7 () x+5y+2z+3=0

"! vectors4l+5l+k ’-—J—k,31+9_]+4k : Sx-y-7=0
'|  ¥ A A A - - i cy+7
il & and _4j + 4j+4k are coplanar.[2012(A) = x=3_’.? -

Ans.Let the points are A, B, C, D with position vector Again we have
:i ; A - A A A A A TR A WA : o ' -15X+10y+52—10_—_0
* 4i+5]+ks —j-k3i+9j+4k. and +4j 2x+ 10y +4z+ 6=0

' ' - ©) -

+- 4 j+ 4k resPectlvely

13x+z-16= 0

NOWAB ——41—6_] 2k 32 : ( )
Z 8
AC ----4‘1L 6_] 21{ IR I 13 is the symmetnca] form of
) aﬂd E ___81_J+3k : ) thelme(2)
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Equation of the plage containing these two lines

is
: X+5 y+4 27 °
= E+) -G +49 37+

z-7 14 =0

= -3x+37y+ 14z~ 15+148 —98 =0

= 3x+37y+14z+35=
Prove that

ax(bx c_)+3>< (:x 2) &

and hence prove that ax(bx c) '(cx a)

13.

- =
cX axb):o

—

and cx(ax i;) are coplanar, [2011(A)
R e T T S G -

Ans.aX(bxc)+bx(cxa)+cx(axb)=0 -
- (= =\ - ' ‘
G R e P

+ L =hGs _Dot product is -commutative): B

IO A e T R S S S

(bx c), [cx a]

Let P=axX q=bx

- -

=>qu—-q q-

(.qxq:O)' ,. |

SRR R I
53

-3

- -
=>[p>< q).‘_r— r =0=v
| = p,qand r are coplanar.

- =
14. If the vertices A, B, C of a triangle ABC are
at (1, 1, 2), (2, 2, 3), (3, -1, 1) respectively,
' then using vector method f' nd the area of

i
=q)(1'

L )
i

the triangle. [2011(A)
Ans. Vertices of A ABC are A(1, 1, 2), B(2, 2 3) and
C(3 -1,-1) respcct:lvely
Let O is the origin.

Position vector of A=i+j+ 2k
Position vector of B = 2i + 2j + 3k
- Position vectorof C=3i—j—k

AB =PV.of B—PV.of A=i+j+k

AC =P.V. of C—PV.of A=2i-2j-3k
. —_ = \i i k

Now ABxAC=1 1 1
i3 +42)-j3-2) +k=2~-2)
=—i+5j-—4k ] ’

: ) 1, =2 —
Area of A ABC= E!ABXACI

=L #’Sj-4kl
=7 1+25+16 =——J_ sq. units.

15. Find the distance of the point (1, -2, 3) from

5 measured parallel to

[2010(A)

‘the plane x—-y+2=

e
the line 3=%="¢-

Ans.Given point is P(1,-2,3).
E'qual:lon of the plane 1 Xor= 4 +z=5

Z

2736

SP(1L,-23)
. 712

and line is

a B
~3 -6

i As PQ is parallel to the given line.

Drs of PQ =<2, 3, 6>

Now equation of PQis _
le y~;2 Z~ 3_k i)

Any point on the line PQ has coordmates
2k +1,3k -2, 6k+3)

Let toordmates of @ - :
—(2k+1 3k - 2 6k+3)

=

. Now Qis a point on the plane. |
K +1-Bk—-2)+ (-6k+3)=5
| —.?k'+1.=0=.>k=% .
Hence coordinates of Q = (%,:%l,l;)
The i‘éqliircd distance = PQ e
9V 1Y 1S
-5 65
9%, P
49 49 49\_1_ o
AR I T
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16. For g- i-J,

2k,c—j+k obtain
ax(bxo ¢) and vent}r the formula ax(ch)

= (a c)b (a b) c. [2009(A)
Ans.Given vectors are - .

ik
- =
Now bxc =1 0 =2
I L |
A A A A A A '
=i@)-JD+k()=2i-j+k
. i j k
ax(bxc)-l -1 0
2.-1 1

A

=1eD-JM+k149=-F-f+ 1
e L T S
Again (a-¢)b~(a-b)c W
=O-1+0)i ~2k)=(1+0+0)(J + )
=i fefafet
ax(bxc) -(a c)b (a b)c (Verified) .
17. Prove that the four points (0, 4, 3), (-1, -5,
=3), (=2,~2,1) and (1, 1, ~1) lie in one plane,
Find the equation of the plane. [2009(4)
Ans.Given points are A(0, 4, 3), B(~1, -5, —3) '
C(-2,-2, )and D(1, 1, -1), :
- We know that 4 points A, ¥, 2,), B(x,, Yp».Z,)s
Cx,, y,, z,) and D(x4, Y, Z,) are coplané
2 TEL Yamn 2,77y
iff K3=X1 ¥s —_3? 23=7,|=0
X=X YamN Zi-z|
Applying the condition for given points we have
-1-0 -5-4 -3-3 '
-2-0 -2-4. 1-3
1-0 1-4 -1-3

-1 -9 -6 .|-1.3 3

—2_6_26"221
1 =3 —4- )1 1322

= 6[(=1)(3) = 3(=5) + 3(-4)] =0
.« The given point$tte coplanar. Equation of
~ the plane containing ;hgm IS,y :

-
%

"19. Show tﬁat 1i'ne's Sl sl T

' "ﬁﬂesandtheplanemwmchthehmhe.

——— y—4 £=3

x-"'o 9 _6 50
gy 5%
2 -6 2l 1=
- -0 P
x(-18)= 0 4y 122+ 36=

tant distallce 31-

a s
18. A variable I]lﬂ“";nsd meets the aX€S in A, p

from the oggtigla he locus of tl]e centrmdor
md G e ABC i X+ T0ggy,

the triangle gl md
t.h -a.xlss =

Ans.Let the plaﬂeB‘}‘gcgs 0y and C(0, 0, Prespectivly

.a-t A(%quaucm of the plane i |

= y+5=1

/ igin is 3r.

];lt I?S distance from ong1§ is3
-1

G 1, 1

._1_+,--+“2'
v

o> B’

L e 1.4 ladesy oy

= o o l3 'Y ; :
- Now let coordinates of the ocntrmd are (X, y, 2,).

0+0+0 [3+O+0 Y_'H)LO
X, = 3 N = 3 3
= .a=3x,p= 3y, r= 3z,
- Equation (1) gives
1 e 1. =1
] 5 + 5 + 2 — 3
9%x; 9y; 9z; 9r
o i 1
T X; Y1 z; 1
The locus of the centro:d is
_1__'_ I 1
= v z (Proved)

1. =0y
x-l y+1 z+10 '
W e 3§
‘coordinates of the point of j intersection of the ;"

int'ersect. Find the

[2003(4)
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