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Chapter: 1

= Ud B

Relations and Functions

Efadpeda U4 (MCQ) |

1 Marks Question:-

If A={1,2,3,4} and R be a relation defined on A

as R={(1,2) (2,1), (3,4), (4,3)} then R is — 6.
afe A={1,2,3,4}3k R G@y=aa A ®® R={(1,2),
2,1), 3,4), (4,3)}aR=1¥a vs Gder @ df R2—

(a) Reflexive / WJcd

(b) Symmetric / AT

(¢) Transitive / HhH®H

(d) None of them / 378 & ®I3 21 | 7.
A relation R in a set A is said to be an
equivalence relation if and only if—

Uh He9g R &dl gqzaa A R goadr 9eg
Feddr 8, afe MR daa afe—

(a) Only Reflexive / ®ae Wl

(b) Only Symmetric / ®ael FHHT

(c) Only Transitive / &del HshIHD

(d) All of them ie, Reflexive, Symmetric and 8.

Transitive SWRIgd a1 | 31fiq Faded, FAMAd
Td HhHD
A relation R in a set A is a subset of—
fosfl ¥ za9 A W ts 499 R SUH Ay -
(a) SetA/\ q=ad A &I|
(b) Cartesian product of A ie, AXA / BRITT O

(@) {1,2,3}

(b) {0,2,4,6}

(c) {0,1,2,3,4,5,6}

(d) None of them / ST & I 781 |
If A={xreZ:2 <z <6} then Ais—

e A={rez:2<z<6}al Ad—

(a) {2,4,6}

(b) {2,3,4,5,6}

(c) ¢

(d) {3.5}

If f: R — R, given by f(x) = 4x+3 then f! (f
inverse) is—

Ifg f: R — R, ¥ aRu¥a a1 f(x) =4x+3 2
ar ! e—

@ o=
(b) £! (x) does not exist / i1 (x) 9T &l & |
© fle="3"

(d) None of them /375 ¥ ®Ig & |

If f: R — R be a function such that f(x) =

2x+1, then inverse of f ie, £

IJfg f: R > R ¥ uR%I¥G & wad f(x) =
2x+1 2 A 11—

@ flo=*"

b =57
(¢) ! (x)doesnotexist /f (x)uTed IS BT |

is —

AxA
© ¢)/(¢?m (d) None of them / 379 & ®Ig 781 |
(d) None of them / ST I BT =8 | 9. If f(x) = sin’x and g(x) = x then (fog) (x) is—
4. If A={1,2,3,4} and R be a relation defined on A Ife f(x) =sin’*x AR g(x) =x & al (fog) (x) B—
as R={(2,2), (3,3), (1,2), (2,1)} then R is— (a) sinx
afy A={1,2,3,4} a2 R @z A R qR«1ia (b) S?HZX
T wa" R={(2,2), 3,3), (1,2), 2,1} & @ R (c) sinx?
o (d) None of them / S & &TS &1 |
(a) Reflexive / ¥aged 10. If f(x) = sin x and g(x) = x* then (fog) is—
(b) Symmetric / AT If& f(x) =sin x 3 g(x) =x*>2 I (fog) T I—
(c) Transitive / HshHdH (a) sinx
(d) None of them / ST & &I &1 | (b) sinx?
5. If A={xe20<x< 6 then A is— (c) sin’x
e A=fxez0<x<6 d Ad— (d) None of them / & 3 F1¢ T |
H&{T-12 (TFOTe) — STH1E 3R EL, I, SIRWUS




11.

If f(x) = e*and g(x) = log x then (gof) is —
Ife f(x) = e 3MR g(x) =log x & dl (gof) & I—

(b) 4x>+6
(c) x*+6
(d) x*+6x*+4

(a) elogx
(b) log e* 17. If f: R — Ris defined by f(x) = (x+2) then (fof) is —
(c) logx.e* I f: R — R, f(x) = (x+2)gRT 9R¥f¥a & at
(d) None of them / 378 ¥ &1 =& | (fof) & I-
12. If f(x) = log x and g(x) = sin x then (gof) is— (a) x+4
Ifg f(x) = log x 3MX g(x) =sin x & dl (gof) (b) x+6
&= (c) x+8
(a) sin(log x) (@ x+10
(b) log(sin x) 18. If R be the relation in the set N given by
(d) None of them / T & TS 78 | afs wzad N0 R¢& 698 & Sl R={(a,b) :
13.  If binary operation '*' is defined as a*b = a=b-2,b>6} g oRewfya & q —
ab+1 then 2*4 is equal to— (@ (24) €R
gfe ve fgamemdy dfsar *, a*b = ab+1 gRT (b) (3.8) € R
aReifda @ af 2%4 &1 91 2 - © (68) € R
(@) 9 d 8,7 €R
(b) 7 19. If R be the relation in the set N given by
© 6 R={(a,b) : b=2a,a>4}, then -
d 1 Ife wzaa NoR RU& a9 2 Wf R ={(a,b)
(ab)? :b=2a,a>4},gRT uR"f¥a 8 a —
14. ABinlarjl .operation '0' is defined as aob = N (@ (5,10) € R
then 104 is equal to — 2 (b) (10,5) € R
ve fgamemt  dfbar ‘o', aeb = (a;’) gRT (© 48) €R
g9y @ al lod &1 o149 @ |- (d) 4,10) e R
(a) 8 20. If R be the set of all real numbers , then the
(b) 4 function f : R — R defined by f (x) = | x| is -
(c) 2 Ify R arafas dEamRt &1 a=ad 8 91 &
(d) 16 B f:R— R ,f(x)= x| grT aRuifya 2
15. If f: R — R be a function defined by ar f 8-
f(x)=2x — 3,V x € Rthen fis — (a) one-one only / ®dd Tdhd
Ife f: R > RU®b Beld f(x)=2x — 3,VxER (b) onto only / Hacl ATeBTED
gRT oM@ @ @t 13| — (c) neither one - one nor onto / T Y&
() f*l(z):L;?’ 9 JBIED
1 49 (d) bothone-one and onto/ Ud & Ud 3TBTEH
®b) 5 @)="3" ¥
1 — o
() S =3x -2 21. A binary operation * : A x A — A is said to be
(d) ' does not exist/ /' urer Y g 2| associative if -
e fgamamrdl w@fpar *: Ax A — A @l wread
. 3 = y2
16. fsf f : R — R, is defined by f(x) = x*+2 then (fof) - s afe
afe £ ., s (@) (@a*b)*c=a*(b*c)
fg,R—)R,f(X)—X+2§'NT qRHATIYG (b) @*b)*c=(a*c)*b
(foi)é‘l—2 (c) (a*b)*c=b*(a*c)
@) x*+ 446 (d) None of them / 7% | I3 i |
H&{T-12 (TFOTe) — STH1E 3R EL, I, SIRWUS
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A binary operation * on the set X is called
commutative if — (for every a,b € X)

o fgameamd dihar * fedl gq==aa X ) 54
fafa e @ afe —

(a) a*b=b*a
(b) a*b=a*b
(c) b*a=b*a

(d) None of them / 7% & ®IS &1 |

3fa oy ESEIRRE (Very Short Question) |

2 Marks Question:-

Is the function f:N — N, surjective (onto)
where f(x)=2x+3.

F1 f:N — N, 3M=BIEd Bl B? oldlP
f(x)=2x+3.

If a function f:R — R defined by f(x) = |x|
, XeR then examine whether the function is
one-one Or many one.

%ad f: R > R® dd AT 980 & [y
oifd; wiefe f(x) = x|, xeR

Examine whether the function f:R — R,
defined by f(x) = x%, xR is one-one?

T Baaq f: R —» R U&® Bad &, olal f(x) =
x3, xeR?

Examine whether the function f:N—N, where
f(x)=3x, xe N is onto?

T B f:N-N, 3eBTed 8, Sial f(x)=3x,

xe N?

oy 3T UH (Short Question) |

HefT-12 (TfoTa)

3 Marks Question:-

If :R — R, g:R — R are two functions such
that f(x) = x*> and g(x) = x* then find the
functions (fog)(x) and (gof)(x). Are (fog) and
(gof) equal functions?

Ifs f:R — R, g:R —» R 3 %o+ 8, W&l f(x)
= x23M¥ g(x) =x*dl B (fog) aAT (gof) ATd
N | |1 (fog) AR (gof) TRTER B &B°

Iff:R — R, be a function defined by f(x)=2x+7,
xeR, define f':R — R Also find the value of
£1(3).

Ife f:R —» R U& Had 8 gl f(x)=2x+7, xe
R, dl f:R — R uRA¥a &, vd £1(3) &1 914

EIGEC

Prove that the function f:R —R is an one-one
onto function, where f(x)=2x, xeR.

fig ®¥ f& wea f:R >R ,W&8T f(x)=2x, xeR
Td one-one onto el 2

If f:R — R is defined by f(x) = x2-3x+2 then
find the value of f(f(x)) = ?

afg f:R - RU& Bad 8, ol f(x) = x>-3x+2,
xeRal f(f(x)) &1 w9 fA@ra ?

e 3T vy (Long Question) ‘

5 Marks Question:-

Let us suppose set A={1,2,3}, B={4,5,6,7} and
={(1,4), (2,5), (3,6)}. Prove that f is a function
from A to B, which is one-one but not onto?

et 6 A={1,2,3}, B={4,5,6,7} 3k f={(1,4),
(2,5), 3,0)}, @t Rig =X & f,A¥4 B # U&
%ol © Sl one-onedl @ UR=] onto gl ?

Suppose the function f:N — N be defined as
follows—

n*1 . \whennisodd

f(n) =
% ; when n is even

then verify whether f is bijective or not?

gfe wes1 £:N — N f=ifafRaa wu 9 aRarfya
2

ntl1

; o9 n faww Gt 2 )
f(n) =
% :Olq n g9 6T © |
ql Sifg &Y 9ai¢ & f, bijective ® f& T?
Prove that the function f:R — R, defined by
1;x>0
fay =1 05 x=0

-1 x<0

is neither one-one nor onto function?
fig @Iy & f:R — R,
1;afe x>0
fe)=1 0;af& x=0
-1;3afe x<0

N1 Uad a8 b 9 dl el 2 AR T &
JATBIED © |

ST IR, I, ITR@US
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Answer: ' Relations and Functions"

|4.

fiN— N; f(z) =3z,z €N

‘ MCQ Solutions: | Let y =3z
1. () 9. (b) 17. (a) Sr=3
2. (d) 10. (b) 18. (¢) _ 1
3. (b) 1. (b) 19. (a) if we put y = 1thenx=§GEN
4. (b) 12. (a) 20. (c) Thus 1eN has no pre-image in N
5. (¢) 13. (a) 21. (a) = fis not onto
6. (b) 14. (a) 22. (a) ‘ Short Question (3 Marks Solution) ‘
7. (a) 15. (a) 1. R R st. f(z) = 2* and
8. (a) 6. (a) [:R— R,st., flx —x‘an
| Short 0 ; S | gR — R, st g(x) =2
Very Short Question (2 Marks Solution
Y ‘ ’ - (fog) () = 1lg (@)
— 3
1. f:N — N such that f(x) =2x + 3, xeN f[::]z
Lety =2x+3 :(1')
S ox=y-3 = (fog) (z) =2° ——— (1)
L] Again, (gof) (z) = g[f ()]
? s =gla’]
if we put y=4 then X="5 T, &N = [z7]?
Thuts, 4 € N has no pre-image in N. - (gof) (z) = 2 ——— (2)
= f 1S not onto. “1 and 2 ;
2. fR—>Rs.tf(x) =[x, xeR fromeq” 1 and 2 we ge
clearly f(-1) = |-1| Jog = gof.
=1 f:R — R suchthat f(z) =2z +7,2 €R
?nd f(1) = [1]=1 then f:R — R will exist
Ilj'e;[ f(l_ 2 :1 1=1() as f is an one — one onto function
u - .
Thus two different elements in R have the same Let y € R be an tmage of z € R
image. S fle) =y
= fis not one-one. =s2xr+tT7=y
i.e. fis many one. = 2r=y—7
3. f:IR — R, such that f(x)=x*; xeR y—17
Let f(x)= f(z) 2. 2T=73
=zl =1 as f(z)=2x+7
=(xi—23)=0 s> (22+7) =2
=>(:m—xz)[<x1+22>+4x§]=0 1 =17
or f(z) =5+
.. etther 4 2 .
xl—x2=007"<:1:1+%>2+%x§=0 Thus f":R — R such that ' (z) = x2 ;T ER
2 — 3—7 —
but (xl—l-%) —i—%x%#O hence, f(3) = g T2
=T — I
= fis a one-one
HEIT-12 (TTOT) — SIHIE 3REY, A, TTRWUS




3. f: R-R such that f(x) = 2x, x€ R

Let f(.%'1)
= 2.%'1 = 21‘2

= f(2,); where z,7: € R

=T = X

Thus f is a one-one function over R
Again,

Let y = 2x

Y
=>x_2
ifweputyZIthean%eR

Thus,y=1¢ R has a pre-image in R
= fis an onto function

hence, we say that f is a one-one onto function.

4. f:R — R such that

fla)=2"-3x+2;2€R

(@) = £l (@)]

= flz*— 3z +2]

=(2*—3z+2)*—3@*"—3z+2)+2

= (2'+92* +4—62° — 120 + 42°) —
(32" =92 +6)+2

= flf(@)] =2'+ 92 +4—62°

—12z+42*— 32>+ 9 — 6 +2

=2'—62"+(9+4—-3)2"+(—12+9)z

+(A—6+2)

=2'— 62"+ 102" — 3z

= flf(z)] = 2" — 62° + 102* — 3.

f:N — N such that,
n _2'_ L ;= odd
fn)=1 7 -
9 in=even
".© We have
f(1) = 12i1,asn= 1 =odd
-2 _
=5 1
and f(2) = % , as n=2=even
=1
= f(1)=1=1(2)
but 1 #2

ie, we get same image for two different elements.
Thus, fis not one-one
ie, f is many-one function

Again,
Let n € N is an arbitrary element.
ifn=odd = (2n-1)isodd

2n-1)+1

. f2n-1) = %
_2n
2
= f(2n-1) =n

if n=even = 2n is even
. _2n
.. f(2n) =5
= f(2n) =n

Thus, for each n € N there exist its pre-image in N
= f'is onto

hence, f is not one-one but onto function

ie, f'is not bijective

‘ Long Question (5 Marks Solution) | 3. fR—R; such that
1. 1 ;x>0
FA — Bwhere A={1,2,3}, B={4,5,6,7} f(x) = 91 ; izg
such that f: {(1,4), (275), (3,6)} f(2) =1and f(3) =1
clearly, f(1) = 4 = f(2)=1=1(3)
f@2)=5 but2 # 3
and f(3) =6 we get same image for different elements
" each x € A has unique tmage in B = f is many one
under the function f 1€, f.ls not one-one
. [ is a one — one functiion Again, ) ) )
Again 2 € codomain such that there exist no element in
T . the domain 'R' for which 2 will becomes image
there exist 7 € codomain 'B' such that .
i = f is not onto
there does not exist any a € A also Range (f) = {1,0,-1} cR
ie,7 € B is such an element which has no pre — image in set A = fis not onto
= [ is not onto hence, f is neither one-one nor onto fuction.
hence, f:A — B is a function which is one — one but not onto
HEIT-12 (TTOT) — SINE 3RS, A, TIRWUS
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Inverse Trigonometric Function
Chapter-2
yfaeny AT v
| MCQ:- g 572 - |08 ' +an'(§)= 2
Q1 sin'x+cos'x= ;xe[-l,l]- (4 (2
(@ tan B} (b) tan <§>
T b
@ A ®) A (¢ tan '(2) @ tan'(3)
3T
© @ A 1 1
Q9 tan <5>+tan (§>= ?
Q2 tan'x+cot'x= ;xeR . .
37 T @ ®) 4
o 0% ; ;
T 2
© % @ 7 © 9 @ 73
Q3 cosec’x+sec'x= ;|x[=1 Q10 sin(cos'1 %>= ?
T b/
@ ® 7y W 5 (b)%
3
© 7 @ 9~ (© % (@) Not possible /W =& ¥
4 tan'x+tan'y= ;xy<1
? Y y Q11 cos” (coszT”) +sin™ (sinz%) = ?
(a tan’' zy () tan™ T
a -
tan™ zry d) None/#$ &t
Q5 2tan'x= ;-1<x<1 4
o2 o2 12 Ifcot’(-1)=xthensinx= 2
(@ tan e (b) tan 1+ 7 Q co 5 X then sin x ?
o aﬁcot"(-%)=x,a‘r Sinx &1 w1 @& 86 -
(¢ tan’' - @) None/®$ &
Q6 cos(sec’x+cosec’'x)= ;lx|>1 1 D
(a) @ (b) \/%
W 5 ® 0 1 I .
© x/ﬂ (@) Not possible / <iwa & &
© T @) None /& =it
oz If cot” (—y/3)=x, where x € [0, 7]
Q7 cot(tan'x+cot'x)= ? then value of x is -
1 afr cot’ (—y/3)=x wei x€[0,7] & X @ wm
@ 1 0 5 g -
© 0 @ oo
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@ 5% (b) 2%
© % @ %

If cot™1 (-1)=x,wherex e[0, 7]

Q7

Qs

Q9

Q14
then value of x is -
atr cot (1) =z wei z€[0,7] @ z & wn
—Eﬂ—q-[ -
T 377
(a) A (b) 4
© T @ 3%
Q15 sin(tan”x+cot’x)= ;(x€eR)
@ 1 (b) 2
© 3 d) 4

1
cos’ (-ﬁ) BT q&1 4 9Id R ?

If Sin(sin'1 % + cos™ X) =1, then find the value
of X .

afy sin(sin'1 %+ cos"x) =1 @ X & 99 519
[

Find the value of , tan[Ztan“ % - %

-%]a»‘rm—rrﬁm?‘rl

)=

tan [Ztan"

If tan'x+tan"3 =tan”'8 , then find the value
of X .

afy tan' x+tan"'3 =tan"'8 @ X @ "= s B |

| Very Short Question :- (37fe &g 3v1@ wsD

Short Question : - (FTE] 3T1T 4N

2 Marks Question:-

A 1
Q1 Write cot o-1)% > 1 in the simplest

form .

Q1

cot"(ﬁ),x>l BT ARATH B H Fdd PN |

i 11

Q2 Provethat, tan™ % + tan 24 = tan >

1 2 i

. 2 T gl
fig = f& tan 11+tan 24—tan 3

Q3 Prove that,
3sin"x =sin" (3x-4x’);x € [-% ) %]

g X fa,

3sin”x =sin" (3x-4x’);x € ['% , %]

Q4 Write in simplest form ,

1 /1-cosx ),
tan( m),0<x<ﬂ'

UXIdH ®U A hdd DR

-1 1-cosx ).
tan (‘/71+c0sx>’0 <x<m
Q5 Find the principal value of sin™ <'%)

sin™ (-%) BT q& W Aid Y ?

; 1
Q 6 Find the principal value of COS ! (' \/E )

HefT-12 (TfoTa)

Q2

Q3

Q4

Q5.

Q6.

3 Marks Question:-

Show that ,2tan” % + tan™ % = tan” %

feard f» 2tan™ % + tan"% = tan” %

. 1
Find the principal value of SIn ! ( \/E )

1
sin™ (\/E) &1 &1 94 fara |
Find the value of tan™ (y/3)-sec™ (-2)

tan™ (y/3)-sec™ (-2) @1 am s *¥
Evaluat sin[ﬁ-sin"<-l>]

valuate , 3 2
g N sin[%- sin™ (-%)]

in] 2c0s” (-3
Evaluate , sin| 2cos 5
. A3

g BN, s1n[2c0s (- 5 )]

If tan"% = 0, then find the value of cos 6.

afy tan"%=9 @ cos O. &1 W+ sTd B ?
ST IR, I, ITR@US




Q7 Provethat, tan™ (3? )g ) 3tan"§

firg =¥ tan”

< 3a’x-x’
a’-3ax

3 ) = 3tan" >

a

firg =, tan’ (

’ Long Question ; - (GTe 3T W2

Q1 Express tan”

5 Marks Question:-

COoSX

_3r

1-sinx °

simplest form .

Wl ©Y § qad B,

-1 _ COSX

3

tan

1 - sinx

Q2 Solve tan'2x+tan"3x =

-lk‘§|

ga &, tan'2x+tan"'3x = %

e 2<x<2

2 <X<2 in the

frg®v, tan (

Q8 Prove that, tan"(

Q9 prove that

COSX

&F(l'l)
1 +sinx 4 2

8- (53
1+ sinx 4 2

T 1

(m-m

1+x+

1-x

) 4 "y cosX
[Hint : Let x= cosf]

v1+x-41- x)_n- 1 »
=7 =75C0s X

1+x+

1-x

‘ Answer : "Inverse Trigonometric Function Solution”

MCQ 1 - Marks Solution

1-(b) 2-(c) 3-(@) 4-

(@)

5-@ 6-() 7-(@ 8-(a)

9-(b) 10-(b) 11-(d) 12-(b) 13-(a) 14-(b) 15-(a)

Q3 Show that, sin” %- sin” 187 cos” gg . 2- Marks Solution
1Ans:- 1
- cot™ <> x> 1
fawmg f5, sin’ %-sm %—cos‘gg ) vx'-1
let us suppose,
Q4 Evaluate,
x=secd =0 =sec'x
A 3\,
cos|cos™ (-5 +7% . cot” 1 — cot” 1
SRR WERTY el W
) _ ) 1
& B, cos[cos 3>+76[] =>C0tl< xz-l)_wtl<tan0)
Q5 Evaluate, = cot” (cotO)
sin %- sin"( 3 )] ) =0
=>c0t"(\/ﬁ>=0=sec"x , x>1
el BN, sin[%-sm ( 3 )] - ) 7
Q6 Find the value of, " L.H.S = tan™ 11" tan™ 24
" " _l) . - (_L) 2 .71
tan” (1) + cos ( 5 )+ sin™ (-3 T+ 24
_2 T
] TN E 111><24
tan” (1) + cos (-7>+sm (-7> BT A 48+ 77
frorel | _ 11 X24
tan’| el 14
11 X24
Q7 Prove that, —¢ 125 )
an’' | 3z5
2 50
COSX - sinx
tan <COSX+SIHX) (4 X> x<7x LHS—tan ( > R.H.S
} 41 [ €COSX - sinx T o
frg %, tan cosx+s1nx> <4 x) x<T
HEMT-12 (0T & SIS REY, A, STRWUS
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3Ans:-

Let us suppose

x=sinf =06 =sin"x ..(1)
. L.H.S = 3sin”x
=30 «.(2)
and ,
R.H.S = sin” (3x - 4x*)
= sin” (3sin@ - 4sin’0)
= sin” (sin30)
RH.S =30 .eeeevrvereenens 3)

From equation (2) and (3) we get,

3sin”'x = sin™ (3x - 4x°)

2sin’ >-
= tanl[ 5 i
2co0Ss 5
_ -1 2 X
= tan ( tan 2 )
— -1 X
= tan (tan 2 )
- X
2

=TT

6
T . N Tl T
6 be the required principal value as 6 € 20 2

6 Ans : -

oy ol)

S §

= 377[ be the required principal value .

HefT-12 (TfoTa)

|

7 Ans: -
sin(sin'1 % + cos'lx) =1
= sin” % +cos'x =sin"1
= cos"'x =sin” (1) - sin™ (%)
= sin” (sin%) - sin” %
1

1 = a1 L

-1 — -1 1
= cos'x=cos" g

:x—l
5
8 Ans
tan(Ztan'1 1. l)
5 4
Let 2tan" £ =6 .o )
=z = tanQ
5 2
=sin5 = L&cosQ -
2 \/% 2 \/%
1 l)
tan(Ztan 574
= tan(@ - %)
T
tan0 - tan

1+ tan@ X tan%

_ tanO-1 _ sin0 - cosO
1+tan@ cos@ +sinf

= tan(Ztan'1 % - %)

| 0 0

2 sin7 cosg - (cos2 % - sin’ %)
0
2

ax Lox 5 (35 1)
2% 26 " V26 \26 726
B 1 5 (25 1)
2X—F—=X—F—+|5%7"3¢
726 26 T\26 26

S 12 _ 7

_13°13 _"13

12 .5 17

13 13 13

= tan<2tan'1 %- %) =- 177




9 Ans:-

‘stan'x+tan'3 =tan"'§

= tan'x =tan"'8-tan3

3 Marks Solution

1Ans:-

L.H.S = 2tan™ % + tan™ %
= tan"%+tan'%+tan %
1.1
1 2 7
1
X7

=tan‘%+tan"%
1,9
_ tant| 213
l-lxl
27713
31
26
= tan” 17
2

2 Ans ; -

sin” (

*.* Principal interval of sin is [-% , %]

) = sin” (sin£>
2 4

_TT

4

|- T T
and4e[2,2

= % is the principal value of sin™ ( >

HefT-12 (TfoTa)

3Ans: -
tan™ (v/3)-sec(-2)
= tan” (tan%) -sec” (-sec%)

= tan” (tan%) -sec” (sec(n’ - %))

T
-7 )
T
Ty
2x-3x __ T
R 3 3
= tan" (y/3)-sec' (-2) =-%

4 Ans : -

= sin(%--sin" (-1 ))
(

NN wN Wy
S~— +

Il

w2

=

. =
e

= sin
= sin(% - sin™ 7)) =1
S5Ans: -
Let cos™ (-%) =0 eveerene §))
= cosf —-i
“.sin@ =,/1- 25 \/7
= sinf = 5
sin[Zcos'1 (-%)] =sin(20) [from (1)]
= 2sin@ - cosO@
(g )
__24
25
= sin|2cos™ (-% || =-
[2c0s°(-3)] =33

ST IR, I, ITR@US




(o s oo
COS D] sin D] CoS D] sin 2

6 Ans : - = tan’
4 c0s2%+ sinz%- 2sin% . cos%
a4 =0 #
4 (cos%+ sin%)(cos%- sin%)
= tan@ = 3 eeesensneeees 1)) = tan” 3
(cos1 - sin1>
as 1+tan’@ =sec’O ] 2 2
[
=1 +(%)2 = sec’0 tan” COS%"' sin%
=tan’ | ———2
X _ . X
=>1+%=sec20 | cosy-sing
[
X
= 275 =sec’@ = tan" m
5 1-tan>
... secO =t3 L 2

[ T X
tan 4 +tan2

1 = tan”
5 _ T X
i(é) | 1-tan"y- tany

__1 _
:cos@—seca

= cosd =i% = tan" _tan<%+ %)]
7Ans: -
af(_cosx \_m , x . _3x T
Let x = a tan@ ........... 1) = tan (1—sinx)_4+2 Ty X7
2. _ o3
S LHS = tan (327X 2 A -
— tan" [ 3a°tan@ - a’tan’@ s tan"2x +tan'3x = %
| a’-3a’tan’d g +3
. A 2x+3x \_ 7«
— tan” a’ (?tanﬁ - tan0) = tan (1_2X3X> =4
| a’(1-3tan’0) 5x
[ tan' (2 )=T
- tan” 3tan0O - tan’0 = ( 1-6x’ ) 4
| 1-3tan’0 5 _ an
= tan™ [tan30] = 1-6x2 ANy
=30 ) ¢ =1
B B IX 1-6x
L.HS =360 =3 tan E—R.H.S —1-6x*=5x
=6x"+5x-1=0
=6x"+6x-x-1=0
5 Marks Solutions
s6x(x+1)-(x+1)=0
I Ans : =(x+1)(6x-1)=0
tanq(lsossiflx) ;-327[ <x<% c.eitherx+1=0 or 6x-1=0
. _1
- =2x=-1 or x= 6
cosz%- sinZ% .
= tan" 3Ans:-
1- 2sin%- cos% . 43
letsin” = =X .......... 1)
= sinx = %
.. cosx = /1 -sin’*x
HEMT-12 (0T ) SIS REY, A, STRWUS




15

17

as cos(x - y) = cosxcosy + sinxsiny
4 ,15 3 8

=5 X17t5%17

60 , 24
=85 785
_ 60+24

85

= COoSy =

= cos(x-y) = Q&

= et 84
= X" y COS 85

[by using equation (1) and (2)]

1 8 184

= SlIl %- Slll 17 = COS 85

cos[cos" <-

5Ans ;-

/3

7 7sin’” ( 2 )]

we know that principal interval of sin is [

)

%-sin"(--T
5 -sin’ (sin )
= sin{i - sin” [sin %)]}
)

= sin

sin

202

.. sin

= sin| 5

= sin T]

= sin

w|N c\‘g'

= COS
_1
2

T
7-s1n <

1
. sin 2

)

6 Ans : -

4 Ans :

i

we know that prlnclpal interval of cos is [0 , 71']
x ]

T
cos? + 6]

COS[COS

COS[COS
= cos|cos”

= COoS

= COs

= CoS

= cos[cos'l (-

HefT-12 (TfoTa)

tan” (1) + cos™ (-%) +sin” (-%)
we know that principal interval of sin is

2] cosis[0, 7] and tan is

23

s tan™ (1) = tan™ (t %)
T (x 1
Te<_7 7)

cos” (-%) = ¢cos” [-cos?]

e )

%
(-5

=tan’'1=

ST IR, I, ITR@US




- (cosl + sin£)<c0s1 - sin£>
2 2 2 2
2
(cos% + sin%)
X _
oS>

_(cos%+ sin%)

= tan”

sin>-
2

= tan”

e ) | 17ty
=tan'|—
by using eq™(2),(3) and (4) 1+ tan%
. _ A1), a1
eq(1)=>tan‘(1)+c0s‘<-7)+sm‘<-7> | tan%-tan%
= tan’
T 2;1'_% 1+tan%><tan%
= tan™ (1) + cos™ -%) +sin” (-%) = tan” [tan(% - %)
Smadm o =>LHS=<%-§)=RHS
_I
;2 9 Ans :
_ I
= -
4 L.H.s=tan"{”1 x-yl X}
7 Ans - - 1+x+4/1-x
' Let x=c0SO ... (1)
L.H.S = tan™ (M) B \/1 +cos@ - /1 -cosO
cosx + sinx = tan” 1 +cosO + \/1 cosO
= tan” [ cosx(1 - tanx)
| cosx(1 + tanx) \/Zcos - - \/2s1n
o a| 1-tanx = tan
~ A1+ tanx /2008 G+ 25 %
[ n. -
_ tan" tanT - tanx ﬁ(cos% - sin%)
- 4 = tan” ]
L1+tan 4 X tanx ﬁ(cos%+sin%)
P T .
= tan _tan( 4 x)] 1 -tang
N _ = tan™ 0
—(T-x)—R.H.S 1+tan~>-
hence, tan % ¢ 2]
an; - tan—>-
. 4 cosx-sinx \_ (7 _ ot ] 4 2
- tan (cosx+sinx>_<4 X) tan 1+ tanZ- o
an-y4 X tan 2
8 Ans: -
" = tan” {tan(%-g)}
_ . a1 cosx
: . 42
cos25
= tan” ﬁ = % - % X cos”x [by using eqn(1)]
+sin2>
ez =R.H.S
1 cos’ 7- sin’ ; hence ,
= tan’
. X X 4] V1I+x-y1-Xx 7T 1 |
_1+Zsm2c0s2 { T+xt/1-x| 4 2 €OS X
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Matrices

Chapter: 3
. 3ToE
c
E§|aﬂiii fra s (MCQ) ‘ 4. If A=[‘1‘ g z]then which of the following is
A'-
aﬁ:[lz][ ]ﬁ?ﬁx,ya‘mzmﬂ Ly s 4 s 6
& (3)526] ® 1753
(a) x=5,y=1,z=2
(b) x=2,y=1,z=5 14 36
(c) x=5,y=2,z=1 (© |25 d |2 s
(d) x=1,y=5,z=2 36 14
Yy z
If ] [ 3] then the value of afr A= 2 2] 8 @ Frifea & @ A
X,y and z will be- & <t a—
(a) x=5,y=1,7=2 (@) § ; Z] ) 411 ; g
(b) x=2,y=1,z=5 ” -
(¢) x=5,y=2,z=1 14 36
(d) x=1,y=5,2z=2 () |25 d |25
A and B are two matrices then (4 + B)2 is equal 3 6 14
to -
(a) A% +2AB +B? 5. If A and B are two matrices then (A+B)' is
(b) A®+AB+BA +B? equal to -
(c) A%+2AB+2BA+B? Ifs A¢a B3I g &l dl (A+B)' & SRIeR
(d) Not possible. BT
(a) A+B'
afy Astk BaY o & @l 4+ By &1 WA (b) B+Av
S (c) (AB)
(@) A2+24B+p> (d) Option (a) and (b) / fd@ea (a) 3R (b)
b 24 An+Ra +R2 6. A square matrix B is said to be a symmetric
(b) A" TABTBATET Matrix if -
A" T2AB 1+ 2BAtB
E?)W?@%ﬂ U 97 3reyE B wafia ey g afe —
a) B=B'
If A and B are two matrices then (AB)' is equal Eb; B=-B'
(b) BA’ (d) None of these / @IS &l
(©) (BA) 7. A square matrix B is said to be a skew-
(d) Not defined symmetric matrix if -
afy AR B snegE & @ (AB) &1 A s aif aryge B faww wwfia smege s hm
2 T— fe—
(a) A'B' (a) B=B'
(b) B'A’ (b) B=-B'
(c) (BA) (c) B=-B
(d) R =& | (d) None of these / ®IS &l
HEMT-12 (0T ~ SIS REY, A, STRWUS
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10.

11.

12.

13.

14.

HefT-12 (TfoTa)

A square matrix B is said to be a singular
matrix if-

TS I e B AIgownaviia anegs s afa—

(@ IBI=0 (b) IBl=1 15.

(© IBl=2 d IBI=3

A square matrix B is said to be a non singular
matrix if-

TH a7 3ug B Fopaviia 3neys s afa—
(@) |BI=0 (b) IBl#0

(c) IBIl=1 d [Bl=2

If A be a matrix then AA'is equal to-

afs A th e 8 al AAT &I A B1T—

(a) 1/ unit matrix / Ybid AT
by A'A

(c) % 16.

(d) Not defined / aR¥=ria g1 |
If A and B are two matrices then (AB) ™! is-

afe Asik B3l anege & @t (aB) ! @hm—
(a) B 'a™!

(b) a'p7!

(© (BA)

(d) Undefined / mafR+rfae

If A be a square matrix then A will exist if-
afe Ate @ aregE 8 A A WWad B
Jfe—

(a) Ais a singular / 3[gchaoi™

(b) A is non-singular / chaUTI

(c) Row-matrix / GfdeT 3megg

(d) Column matrix / X% 3MTYE

Which of the following is a non-singular

17.

19
© [34

For which of the following the inverse matrix
can be obtained ?

frafafeaa 3 feaesr gopa w@d fear <
|hdT 82

@ 1, 5

11 (1 0 0]
@@ |11 ® (020
11 0 00
(100 ' ]
123

(c)020 (d)111
003 : :

A matrix A= [a,;i]
if -

<, IS said to be symmetric
b AYE A= [a;],., wEfa smegE g
Jfe—

(a a;=0

(b) a;=—a;

© a;=a;

(d) a;=1

A matrix A=[ai]—]
symmetric if -

is said to be a skew-

nXn

b Mg A=|a;],,, faww wufia sree g
afe —

(@ a;=0

) a;=—azanda; =0
(C) Qi — Aji

d a;=1

matrix? ‘

MATRICES (2 MARKS QUESTIION) |

frfaRaa & 9 gopaeia smegg & ?

46 46
@) [2 3]

®) [6 9
4 —6 d 34
© |6 9 @ 13 4
Which of the following is a singular matrix ?
frfafaa & a9 srgoraefia stz & 2
[4 6] b 4 —6
@ |5 3 ®) 16 9

o

For which values of x and y the given metrices
are equal-
[ 0 z—2

8 4 ]and

3y+7 5
x+1 2—3y

TR Yy & d9 9 49 > fag far wn
ATE FHA BA—

§ 7] e

y+7 5
rz+1 2—3y

2.Find the value of & from the following -

f1 9 & &1 99 9 sIfve —

2x—y5_[6 5]
3 y| |3 —2

ST IR, I, ITR@US




2. By using elementary row operation find the
2 3 1 1 92 —1 inverse of the matrix-
IfA=[ _ ] dB=[ _ ]th . . . .
0—-15/|2" 0-13 en yiRfye dfda wdfparey &1 gahr #d gy
JATHYE BT Fhd ATd DY —
find the matrix (2A - 3B) [ 3 _1
2 31 11 2 —1
al (2A-3B) &1 Fd &R — 100 123
Evaluate / 99T SITd & — 3. IfA=|0 2 O|and B=|3 2 1| then (AB)=
003 132
TR BRI
100 123
Construct a 2x2 matrix whoes elements are A& A=10 2 013k B=3 2 1| dl (AB)=
given by a; = (2; —) 003 132
Td 2x2 AYE Y AT B & a4y = (2i—)) 4. IfA=[ _11 _11 ] then show that A® = 4A ?
2|
Construct a 3x3 matrix where a; = /; af A=[_1 -1 ]ET @t foard f5 AY = 4A 2
L. _ 11
T& 3x3 AYE B @ W W&l ay; = /) 8.
Give an example of 3x3 matrix which is a 5, Find the value of / ¥4 farérel —
zero matrix ? . :
(9[ cos sm(9]+ "y sinf —cosf
P 3x3 IR IATYE BT IGATERVT & 2 €O5Y] —sinf cosf | " Y| cosh  sind
IfA—[ 21 8 Z andB—[;1 62 _31] then
. ‘ MATRICES (5 Markes question) ‘
verify that A+B=B+A ?
12 35 _14-2 3 1
Hﬁ‘rA_[—l 04]3ﬁ—\’B_[2 6 —1] @ 1. IfA=[_1 7] then find the value of k such
fig a% f& A+B=B+A?
Find a matrix X such that 2A+B+X=0, where that A2 = 8A + kI
A=[_1 2] dB—3 2]
3 4] M 15 aﬁA=[_1 7]aik$ragqﬁﬁmﬁm$
ana{;s' X &1 A4 91d & Afe 2A+B+X=0 &It
—1 2] < B= 3 2]
3 4 11 5 fag A’=8A+KkI &1l
3 —
- 2. IfA =[ then show that
MATRICES (3 Marks Question) —4 2
6: —31 1 A*—B5A—141=0 ?
If | 4 3¢ —1|=x+ iy then find the value 3 -5 .
of X and Y?
2 _ — =
6i —3i 1 A"—H5A—14I=0 ?
=g 6 sin0
afd |4 3t —lj=zty@d Tk y 3. If A= CO.S S then prove that -
30 3 —sin@ cosO
P A T B 2 Ar= cosn® sinnO| N
~|-sinn0 cosnd|’ "
HEIT-12 (TTOT) ~= SINE 3RS, A, TIRWUS
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cos@ sinf
—sin@ cosB

afe A= al g = &

cos n0 sin nO

; neN .

A= [—sin n0O cos nO

123]1
If[1 x 1]{4 5 6‘[—2 = 0 then find the
325|3
value of x?
1231
afe [1 x 1]{4 5 6[|—2|=0,8 @ x T
325/3
A A1d B ?
-3
IfA=[5| and B=[1 6 —4] then
2
verify that (AB)'=B'A" ?
-3
afe A=[5| sk B=[1 6 —4] &1 ar
2

<9f§ f% (AB)'=B'A' ?
1 35

If matrix A=|—6 8 3| then find the
—4 65

corrresponding symmetric part and skew-
symmetric part of the matrix?
1 35
afs A=[—6 8 3|8 a1 A @ Hwa wal@
—-465

e a1 faaw gafia sege &1 fad?

By using elementary row operation find the
inverse of the matrix

2 -33
A=|2 2 3
3 -2 2

yRfe dfda d@fpaet &1 gaim axd gv
AT BT Fh¥ A Y —

2 -33
A=|2 2 3
3 -2 2

8.

10.

1 -1 2
IfA=|0 2 —3| then prove that
3 -2 4
ladjA|=|AP
1 -1 2
afg A=|0 2 3| g & &
3 -2 4
ladjA|=|AP
0 1 -1
IfA=|—1 0 1 | then find the matrices
1 -1 0

(A+ A" and (A - A'). Also prove that (A+A")
is a symmetric matrix while (A - A') is a skew-
symmetric matrix ?

0 1 -1

afs A=[—1 0 1 |ar ags (A+A") 3R
1 -1 0

(A-A") F1d WX |

g fag & 5 (A+A") aafia smege @ fog
(A-A") T& faws wafia gz 2 |
cosx —sinx 0

Iff(x)=[sinx cosx O] then prove that
0 0 1

f(x+y)=f(x).f(y).
cosx —sinx 0
Ife f(x)=|sinx cosx O o Rig = &
0 0 1

f(x+y)=f(x).f(y).

MATRICES (SOLUTION) |
MCQ:- |
1) (a 11) (a)
2) (b) 12) (b)
3) (b 13) (b)
4) (o) 14) (a)
5 @ 15) (o
6) (a) 16) (¢
7) (b) 17) (b)
8 (@
9 (b)
10) (a)

ST IR, I, ITR@US




| 2 Marks Solution [3-4449-10+0 12— 14+8
|6-6+8 15—8+4 18—16—12
1 0 x—2| (3y+7 5§ )
) 8 4 x+1 2-3y 3 —1 6]
© two matrices are equal if corresponding 8 11 —10
position elements are same.
3y+7=0 ------- (1) &)
X-2=5 - 2) oay=(20—))
X+1:8 ------- (3) . A Q2 _ 2X1_1 2X1_2
and2—3y=4 ---(4) ) 21 A2 %9 2X2_1 2X2_2 b9
eq(1) = y= 3~ 1o
3 2},
eq"-(2) = x=7
eq“-(3):>x=7 (6) . a:/
_2 ° 1 J i
eq’-(4) = -3 Qi Qi Qi N
7 9 . |Q21 Q2 Qo3| = NUY
y:T #7 o asz Az 33 __% % %3)(3
L%
hence for no value of x and y given matrices are =121 %
equal 13 % 1 |y
@ 2r—y 5 _[6 5}
‘ 3 13 -2
Y Q) 000
2X-y =6 ------ (1) 0ss =10 0 0
and y= -2 -----(2) 0 0 Olzys
(D)=x=2 and y=-2
t))
2 31 1 2 -1
—1014 26 —1
oaspy=2t 0 Mgt 2 7!
@ASB)= 20 —1 57 %0 -1 3 2 35 423
SA+B=
46 9 —104 26 —1
[ _21()] [ 0 —3 9] _[2+4 3-25+3
|-1+20+6 4-1
4—3 6—-6 2+3 _[61 8]_ _______ (1)
_[0—0 —2+3 10—9 1 6 3
10 5} 4 -2 3 2 35
= d =
[011 mepra _26—1+[—104l
» _[4+2 —2+3 3+5
(4) 134 [257], [10 2 [2—-1 6+0 —1+4
— + L
3[256] 2_348 421-3] 61 8
, lres] @)
_ 3 9 121 {410 14 + 40 8 from eqn (1) and (2)
6 15 18 6 8 16 8 4 —12 A+B=B+A
PHefT-12 (T0Ta) ~= A S 3RA, I, SRRIUS




1,21
LO01_|373 2|,
2 3 -2 “lo1 9 3f
_1 —_ ~
AZ[S 4 and B:[l 5] 2
ie Lh=A"A
= A" :[1 %
X = (2A+B) 2 Y 0%
:_{2[_1 2]+[3 ‘2” 3) 100 123
3 4] [1 5 A=02 0land B={3 2 1
©) :_{[_2 4]+[3 _2]} 00 3 132
6 8] |1 5 100][123
:_[_2+3 4_2] ~AB=l020||321
:_[1 2} 14+0+0 24040 3+0+0
713 —0+6+0 0+4+0 0+2+0
:[_1 _2] 0+0+3 0+0+9 0+0+6
‘ 3 Marks solution :- | =16 4 2
396
@ 61 —:.31 1 . @) 3 B 1 —1
340 ?; —'1 =x+iy S A= 11
1
L 6i(— 3 3) + 31 (4 + 30) + A2=[_11 11].[_11 11]
(1.2—901):.x+iy. 141 —1-1
= 0 =x+iy 92 —9
R x=0 andy=0 ~ -2 2}
A=A A
@[3 -1 2 —2][1 -1
-4 2 -2 20-1 1
as, A=TA [2+2 —2-2
[ 3 —1_10‘A -2—-2 2+2
“l-4 2| |o1) [4 —4]
r1- &L T4
_ 3 _ 1 -1
N %]z[%O.A “41
—4 2 0 1] =>A"=4A
R2 - R2+4R1
1 Y [% 0] - L
— A 5) cos@ sinf| . |sinf —cosd
:>_0 2—Y 1 cosd —sinf cosd +sinfd cosf sinf
o L)
0 % ZaN | cos’®  sinBcosO sin’0  —sinfcos0
3 | -sinBcos  cos’6 sinOcosO  sin®0
R2 - 2R2 _ cos’0 +sin’0 sin O cos 0 —sin 0 cos O
[1 —%}_ 0 A | —sin6cos B + sin B cos O cos’0 +sin*0
“loo1 ]2 ul :[(1)(1):12
R1—RI1+3R2
HEMT-12 (0T = SIS REY, A, STRWUS




| 5 Marks solution ) | cos® sinb
~|-sinf cosB
(1) __A:[l 0] = A"=AA
' -1 7] cosO sin0 || cosO sind
A?=AA ~|-sinf cosO||-sin® cosd
:[1 O] [ 1 0] _[ cos20 - sin 0 sin@cos@+sinﬁcosﬁl
-1 7/ [-17 ~ |-sinBcosd - sinfcos®  -sinZ 0 + cos2 0
:[ 1+0 0+0 | cos20  2sinBcosd
—1-7 0+49 -2sinfcos®  cos26
Agz[l 0] ,_|c0s20 sin20
—8 49 -sin20 cos20
as, A = 8A + kI . Again ,
=>[1 0]28[1 O]'i'kl O] A=A A
—8 49 —-17 01 | cos26 sin20 || cosO sinf
:[ 8§ 0 ]_,_41 O] ~ |-sin20 co0s20||-sind cosd
—8 56 01 c0s0c0s20 - sinOsin20
[1 0]_[ 8 0 :k[l 0] [ -cosBsin20 - sinBcos26
-8 49| |[-8 56 01 sinBco0s20 + cosOsin26
1-8 0-0 10 -s5inBsin20 + cosBcos20
ol a5 o 1
70 10 _|cos(6+26) sin(0+20)
[0 _7]215[0 1] -sin(0 +20) cos(0 +20)
,_|cos30 sin30
(— 7)[2) g]:k[(l) ?] - -sin30 cos30
hence E=—7 similarly ,
’ cosn@ sin n6
neN
@ [3 _5] -sinnb cosnd|’
A:
4 2 €)) 1 23 1
A 3 -5”3 -5] [1 x 1].4/4 56| [-2] =0
e 32 5[.13 L
[9+20 -15-10 !
“-12-8 20+4 =[1+4x+3 2+5x+2 3+6x+5],, 32 =0
A2:[29 ‘25] S [(1+4x+3)-202+5x+2)+3(3+ 6x+5)] = 0
‘202 24 = (4x+4)-2(5x+4)+3(6x+8)=0
Now, L.H.S fA ‘5Ajl4I ) =4x+4-10x-8+18x+24=0
_|29 25 -5[3 '5]-14[1 0 L (4x- 10x+ 18%) + (4-8+24) = 0
-20 24 | -4 2 0 1) L 12x120=0
i . . C.-.20__5
|29 -25 _[15 -25H14 0 = X712 73
-20 24 7|-20 10 |0 14]
[29-15-14 —25+25—0]
[-20+20-0 24-10-14
= L.H.S :[g S]ZR.H.S Ans..
HEMT-12 (0T = SIS REY, A, STRWUS




®) -3 (1-1 3+6 5+4
o A=|5]andB=[1 6 -4] =21-6-3 %-% 3-6
2 -4-5 6-3 3-3
-3 (0 9 9
~AB=|5| .[1 6 -4]., =%'9 0 '3l
2. 930
-3 -18 12 o ) 33
|2 12 -8, 3 -2 2
-3 05 2 as A =1A
- (AB)'=|-18 30 12|--(i) 2 -33] [100
12 -20 -8 =2 2 3|=|010|.A
Now, 3 -22f (001
1 R1‘—_>R3
BA'=|6| [35 2], 3 -2 2] [0 0 1]
41 =[2 2 3|=|01 0[.A
3 5 2 2 -3 3] [1 0 0]
=1-18 30 12| ---(ii) R~ R -R;,R, — R,-R;
12 -20 -8),., 11 -1] [-101
from equgqtion (i) and (ii) =[(0 5 0|=|-11 0f.A
(AB)'=B'A' 2 -3 3] |1 00
R: - R;- 2R,

(6) 1 35 11 -1] [-10 1
cA=]-6 83 =0 5 0|=[-110].A
-4 6 5[, 0-5 5] |3 0-2

1 -6 -4 R,
A=[38 6 T
53 5| 11 -1 [-1 o 1
Hence corresponding symmetric part =101 0= _1/5 1/5 01.A
ponding sy p
. 0-55] |13 0 -2
=2 (ATA) R, -~ R.-Rs,R: — R, +5R,
(11 35] [1 -6 -4 10 -1] [-4/5 -1/5 1
:%<-683+386 =01 0|=|-1/5 1/5 0].A
-4 6 5] [5 3 5 00 5 2 1 -2
1"1+1 36 5-4 R~ 5
T2 0T BTE e 10 -1] [4/5-1/5 1
-4+5 6+3 5+4
P =01 o|=|-1/51/5 0 [.A

B oo 1] [2/5 1/5 -2/5

=513 16 9 R, — R+ R,

199 100] [-2/5 0 3/5
Agian =lo1o0|=[1/51/5 0 |.A
Skew-symmetricpart=%(A-A') 001] [2/5 1/5-2/5

1 35][1 -6 -4 -2/5 0 3/5
:% -6 8 3]-13 8 6 Hence, A" =|-1/51/5 0
46553 5 2/5 1/5 -2/s

PHEf1-12 (AT{0TC) = FINZ RSN, I, TRWUS




®) 1-12
" A=(0 2 -3
3-2 4
1 -1 2
~AAl=10 2 -3
3-2 4
=1(8-6)+(0+9)+2(0-6)
=2+9-12
|Al=-1 -—(i)
Corresponding ,minors of matrix 'A'is -
2 -3
1= = _6:2
a; 24 8
0 -3
an = 3 4‘:0+9:9
0 2
iz — 3 _2‘:0'6:'6
-1 2
dx — - 4‘:'4+4:0
12
an = 3 4‘:4'6:'2
1 -1
= =-2+3=1
ar 3 _2‘ 3
-1 2
1= = _4:_1
as ) _3‘ 3
1 2
dx = 0 _3‘:'3'02'3
1 -1
Az — 0 2‘:2'0:2
2 -9 -6
.. cofactor matrix =0 -2 -1
-1 3 2
2 0
.. adj(A) = [cofactor matrix]'=|-9 -2 3
-6 -1 2
=ladj(A)|=2(-4+3)-0-(9-12)
=2X(-1)-(-3)
=-2+3=1
=(=1y
=|adj(A)|=1AF [by uisng eqn (i) ]
HefT-12 ATFOTA)

®

0 1 -1 0 -11
A=-1 0 1|=A"=|1 0 -1
I -1 0 -1 1 0

0 1 -1 0 -1 1
>A+A'=|-1 0 1 |+|1 0 -1

0+0 1-1 -1+1
=[-1+1 0+0 1-1

1-1 -1+1 040
000
S (A+AY=[0 0 0]-— (i)
000
(o 1 -1] 0 -1 1
and A-A'=(-1 0 1]|-]1 -1
1 -1 0|11 0
0-0 1+1 -1-1
=[-1-1 0-0 1+1
[1+1 -1-1 0-0
(0 2 -2
S (A-A)=[-2 0 2 [---(i)
2 -2 0
Again,
000] [000
S (A+AY=|000|{=[000
000/ 000

=>(A+A)=(A+A"
= (A + A') is a symmetric matrix
Also,

02 -2 [o-22
(A-A)'=|-2 0 2|=|2 0 -2
2 20| |22 0

0 2 -2

=|-2 0 2

2 -2 0

= (A-A)' =-(A-A)

= (A - A') is a skew - symmetric matrix.
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10).

cosx -sinx 0

.~ F(x)=|sinx cosx 0

0 0 1
—cos(x +y) -sin(x+y) 0
f(x+y)=|sin(x+ty) cos(x+ty) 0[-—--(1)
] 0 0 1
—cosxcosy - sinxsiny -sinxcosy - cosxsiny 0
f(x +y) =|[sinxcosy + cosxsiny cosxcosy - sinxsiny 0
0 0 1

Again,
cosx -sinx O] [cosy -siny 0O
f(x).f(y) =|sinx cosx O0f.|siny cosy 0
0 0 1 0 0 1
COSXCOsy - sinxsiny -sinycosx - sinxcosy 0
= [sinxcosy + cosxsiny -sinxsiny + cosxcosy 0
0 0 1
cos(xty) -sin(x+y) 0
f(x).f(y) =|sin(x +y) cos(x+y) 0|--—(ii)
0 0 1
from eqn (i) and (i1) we get ,

fx+y) = f(x) . f(y)

HefT-12 (TfoTa)
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Chapter-4

aRfoTe

Determinants

Multiple choice Questions

Jgfasedia ye

Q.l.

Q.2.

Q3.

Q4.

Q.5.

Q.6.

Q.7.

HefT-12 (TfoTa)

2 4
IFA=| o then |A|?

ufi [2 "}ﬁ|A|=?

-5 -1
(a) -18
(c) O

x 2
18 x then x is equal to

(b) 18
d 12

If

x 2
18 x
(a) 6
() -6

afe al xPT HF 8 —

(b)
(d)

T6

Z€T10

sin 10° -cos 10°
sin 80° cos 80°

(@) 1
) t1

M) -1

d 0

If A is a square Matrix then |A'|=?
afe Aua @ gz @ df [A=2?
(@) A (b) -|A|
© Al (d) A’

Let A be a square Matrix of order 3 X 3 and |A |
=2 then [2A] is euqal to

HHET AUsh a3 3MgE = 3 X 3 dife 371 3R |A|
=24l [2A| &1 919 B8R0 ?

@) 16 (b) -16

() 8 (d) -8

If I is an Identity Matrix then| I |=?

I 1 v& aod® g & o [ 1|=2?
(@) -1 (b) -2
(c) 1 (d) 2
2

X
If‘ 2 1 ‘=0thenvalueof X is

Q..

Q.9.

Q.10.

Q.11.

Q.12.

Q.13.

x 2

afe 2 1 ‘ =0 @ X &I "9 2
(@) 2 (b) -4
(c) 5 (d 1
2 3 4

0 5 6|=2

0 0 2

(a) 20 (b) 30
(c) 40 (d) -20

Determinant of null square matrix will be

3 97 IATYE BT GRS A BIIT?

(a 0 b 1
(c) 6 (d) None
Area of triangle is always

s &1 a3%wd g gar @ —

(a) Negative (b) Positive

FUMHD FATHD
(c) Zero (d) None of these
Nl T 9§ PIg TR
A square Matrix A is invertible if
TP 97 JYE Fopavia 2, afs —
@ |A[=0 (b) [Al=1
(c) |A|l=0 (d) None of these
If A is invertible matrix then A will be

Ife A Fopaolia gz @ df A &1 99 8°

(a) adjA (b) ﬁade
() ﬁade (d) None of these
2.0 0

0 3 0|=2

0 0 8

(a) 8 (b) 40

(c) 48 (d) 50

ST IR, I, ITR@US




2 4],

Q4| 5 =
(a) -4 (b) 2
() 6 (d 0
0 0|_,

QI5.| ¢ =
) 5 (b) 40
(c) 8 (d 0

Q.16. Which of the following is correct?

frr=fafRaag & @ &9 92 27
@ |Al=]A] (b) |A]=-]AT
) |A]= Al (d) None

Q.17. Value of the determinant of a matrix exist , if
matrix is -

fodll aregE & WRPS w9 "wa @ Aafy gz
g —

(a) square matrix (b) Rectangle Matrix

(ot smge) (st SegE)
(¢) Any Matrix (d) None of these
EERIEIEE g W Bl LN
Q.18. If‘ )3( 1 ‘= 8 then value of x will be
afe )3( ? ‘= 8 Tl x &1 W9 B8N
(a) 8 (b) 6
(c) 14 (d 0
0 2 4
Q19.10 o -7/=2
0 0 0
(@) 0 (b) 8
(c) -14 (d) -56
2 31
Q20.|5 ¢ 8/|=?
2 31
(@ 5 (b) -1
(c) O (d) None of these
7 8 -1
Q21.|5 4 3/|=?
5 4 3
(a 3 (b) 1
FHE{T-12 (TfOTe)

(¢) 0 (d 2
2 3 0
Q.22. 7 3=
(@ 0 () 1
() 2 (d) 3
5 4 )
Q.23. 7 g |=7
(@) 40 (b) 48
(c) 42 (d) 32
1 1 ”
Q.24. 1 1172
(a) 2 (b) 1
() 4 (d 0
1 -3 2
Q.25.1f A=| 4 -1 2 |then co-factor of 5 is
3 5 2
1 -3 2
afe A=|4 -1 2 |dl 5 &1 UBEvsS 2
3 5 2
(@ 6 (b) -6
() 2 (d) 4
. . |5 6,
Q.26. Minor of a, in 5 3|18
‘ ; g ‘ﬁ' a, T Minor g
(a 5 (b) 2
() 6 (d 0
347
Q27.1f |2 0 1| then M, =?
211
(@ 3 (b) 1
(c) 2 (d) -1
12 3 o
Q28.IfA= 54 then adj A =7
2 3 " 3 2
@ |-5 4 ® 4 -5
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-0 4
@ |l

A udargg 2 @ |[kA| =2, ka2

nxn

4 -3
) [5 2]

Q29.1fA _ Matrix then |kA| =7, kis constant-

(a) klA] (b) k'|A]
() kJAI (d kA"
Q 30. Determinant of diagonal Matrix diag. [5, 6, 7]
is-
fawut smegzE diag [5, 6, 7] &1 ARFG A4 2:
(a) 30 (b) 42
(c) 35 (d) 210
MCQ Ans:-

1-b, 2-b, 3-a, 4-c, 5-a, 6-¢c, 7-b, 8-a, 9-a, 10-b, 11-c,
12-b, 13-c, 14-a, 15-d, 16-a, 17-a, 18-¢c, 19-a, 20-c,
21-¢, 22-a, 23-d, 24-d, 25-a, 26-c, 27-d, 28-d, 29-b,

30-d
Very Short Questions (2 Marks)
Jfdergia ye
Q.1. Evaluate
AN ST N |
5 4 2 3 4
(a) R ® |1 0 2
5 0 3
1 4 0 2 4 6
(© (2 50 d |1 2 3
3 6 3 310
1 1 1
(e |2 2 2
3 3 3
Q.2. 1f|3X 7 |=| 8 7| then find the value of x.
2 4 6 4

2 4 4

Q.3. Write the co-factor of all elements of

gfe | 3% 7H2 7‘a#xa7rm=r§nﬁaﬁ|

3

Wﬁrsﬁ‘ 2 'é‘i%wﬁ\ﬂquqiiﬁ Hexgus ford |

HefT-12 (TfoTa)

Q..

Q..

Q.6.

Q.7. Evaluate

1 w w

Prove that| w w2 1 |=0
w1l w

Where, 1 +w+w? =0

‘= 0, then find the value of x.

afg

x-9 i ‘=0?ﬁx&ﬂﬂ1¢l§ﬂﬁﬁl
Write the Matrix form of the equations
2x-y=-2,3x+4y =3.

THHT 2x -y =-2,3x + 4y =3 &I 3MYE &Y A
ford |

5 60 7
3 36 2
2 24 4

‘ Solutions of Very Short Questions (2 Marks) ‘

1.

(a) S 41=5x6-2x4
2 6
=30-8=22Ans

2 3 4
1 0 2
5 0 3
Expand along C,

C, & e fawar

_4l1 2 2 4|.ol2 4
53 53 12

=3(3-10)+0-0

(b)

+0

=-3x(-7)=+21 Ans

(c) A=

W N —
N L B~
w o O

Expand along C,
C, & sy R

ST IR, I, ITR@US




A =+3]1 4 =3%(5-8) 00 0
2 5 =lw w? 1|=0Ans
=3x(-3) w1l w
=-9 Ans
5. x9 1 1=y
2 4 6 71
d |1 2 3 = (x-9X 1-7X 1=0
31 0
=x-9-7=0
R, — 2R,
=x-16=0
1 2 4 6
=912 4 6 = x =16 Ans
31 0
=% X0=0 {-R =R} 6. Given equations are :-
1 T wHfaRT § —
I 1 1
© (2 2 2 2X -y =2
3033 3x +4y =3
R =R, =R & C=C,=C,
Matrix form (37Tg ®U) Ax =B
=0 Ans _
2 [3x 7 (=8 7 13 4] [y] 3
2 4 6 4
= 12x - (-14)=32-42 > 607 > 607
7. 3 36 2 or 3 36 2
= 12x + 14=-10 2 24 4 2 24 4
= 12x=-10- 14 C,— 12C C,— C,-12C,
L 19X =24 60 60 7 5 0 7
=136 36 2 =13 0 2
= X=-2Ans 24 24 4 2 0 4
5 A3 2 C, =C, =0
4 4 =0
The Co-factors of the elements of A are- Short Ques’tions (3 Marks)
A & JaIdl T AEETE & — ! LA
. 1 a a
A =+#)=4 A, ,=-(2)=2 Q.1. Provethat(fig &%) A= || p B
1 ¢ ¢
A,=-4 A,=+(3)=3 =(a-b)(b - c)(c - a)
I w w a-b  b-c c-a
4. A=lw w* 1 Q.2. Prove that (4§ V)| b-c ca ab |=0
w1l w c-a ab b-c
R, — R +R,+R,
1 1 1
I+w+w?  1+wtw? I+w+w? Q.3. Provethat| 3 p ¢ [=(a-b)(b-c)(c-a)
A= w w’ 1 bc ca ab
w2 1 w
HEMT-12 (0T = SIS REY, A, STRWUS




Q..

Q.5.

Q.6.

Q.7.

Q..

Solve for x when, (x @ fY 8 & <9)

3+x 5 2
1 T+x 6 =0
5 3+x

Find the area of triangle whose vertices are
1,2),(2,3),3,2)

el (1, 2), (2, 3), 3,2) ard S &1 aa%a
T BN |

1 2 4
IfA=|0 2 1 |findadjA
-4 5 3
2 3] . . 5
IfA= 4 gb verify that A. (adj A) = (adj A) A :

=|Al.1

1 -1 2
Find the inverse of the Matrix A=|3 (0 -2
ATYE A &T Fob¥ ATd N | 1 0 3

. Prove that the Matrix A = [28 LSJ satisfies the

equation x? + 4x - 42 = 0 and hence find A"l

ﬁl@'ﬁ%an?q\gA:[f ﬂwau

4x - 42 =0 < BT & IR A'Sd N |

-1 -2 -2

Q.10. IfA= 2 1 -2}, Show that adj A =3A'

2 21

12 2

afs A=|2 1 2| o fag & adj A=3A"
2 2 1

Solutions of short questions (3 Marks) |

R R
R— @b R— 0o

0 1 atb
=(a-b)b-c)| o 1 b+c
1 c c?

Expand along C,
(C, & rgfewr fIwR)

1 atb
1 Dbtc

|

=(a-b)b- c){+1

= (a-b)b-c){b+tc-a-p}

= (a-b)(b - ¢)(c - a) Proved

a-b b-c c-a
LHS.=| b ca a-b
c-a a-b b-c

R, — R+R+R

3

0 0 0
=l b-c c-a a-b
c-a a-b b-c
=0
=R.H.S. Proved
1 1 1
LHS.= a b c
be ca ab

C] - Cl-Cz,C2—> Cz'c3

0 0 1

=l a-b b-¢ c

bc-ca  ca-ab ab

C C
“ = @b ST Bo

0 0 1
=(a-b)(b-c¢) 1 1 c
-Cc -a ab

=(a-b)b- c){+1

=(a-b)(b-c)(c-a)

=R.H.S. Proved
3+x 5 2
1 7+ 6 |=0




R, — R-R; Determinant (ARf01&®) Of A

1+x 0 -1-x 1 -2 4
=11 Tx 6 |Al=l0 2 1
2 5 3+x 4 5 3
C3 - C3+C1 The Co-factors of the elements of |A |are
1+x 0 0
=0 . .
MR 7Hx 7 |A |& st a1 wgavs © -
2 5 5+x
7 7 | A =21=6-5=1,A_=-[0 = 0+4)=4
= (1+x )‘ six |0 ! ‘53 2143
= (1+x){7+x))5+x)-351=0 AB:‘O 2‘:“8:8

= (1 +x)35+12x+x%x*-35)=0
A, =-2 4| =(-6-20)=-(-26)=26
= (1+x)(x>+12x)=0 . ‘ 3‘ (020720

= x(x + D(x+12)=0 A=+ =(3+16)=19

L
x=0,-1,-12 Ans

A23=-‘1 '2‘=-(5-8)=3
Given Vertices are (fay 77 =fi¥ %) 435
A(1,2) A, =2 4] =(2-8)=-10
A=(1,2) x,=1 y =2 2 1
B: 2,3 X:2 :3 = _ 1 4 = _ - = _
(2,3) ) Y, A A, ‘0 1‘ (1-0)=-1
C=(@,2) X,=3 y,=2
|1 =2 ]
1 . . . A, ‘ 2‘ (2-0)=2
ar( A ABC)= ——| X, X, X,
Y, Y, Ys ) ,
Ay A, A 1 -4 8
1 1 1 adj A= Ay A, A23 =126 19 3
=" 2 3 A31 A32 A -10 -1 2
3 2
I 4 -
=——|14-9)-12-6)+1(3-4)| [ Ans
1
=——|-5+4-1|
2 3=
. 7. [:||A|‘ ‘16124
_ 8
-—— 2|
1 . -
=— x 2 = 1 units> Ans ad]A=[i 23:|
1 2 4 Now (319)
A=l0 2 1
_ Aadjay=|2 3|.|8 3
4 5 3 (adj A) [4 8][4 5
HEMT-12 (0T = SAZAREY, A, STRGUS




16-12  -6+6
—| 32-32 -12+16

=|A].1

. _ |8 3] (2 3
adj A).A= .
o BYE

16-12 24 -24
_|-8+8 -12+16
14 0

0 4
_4[1 0

0 1

=41
=|Al.T
Clearly A.(adj A) = (adj A) . A=|A|. Proved

>
Il
—_— U =
oo L
NS

W

1 -1 2
|A|=]3 0 2—(1) ‘9+2 =11
1 0 3

The Co-factors of the elements of |A |are
A =0, A =-11, A.,=0
A, =3, A, =1, A,=-1

23

A, =2, A,=8, A, =

33

0 3 2
adj A= -111 8
0 -1 3

Now, Inverse of A

1
AT=TaT -adi A

L [o 3 2
=11 |-11'1 8 |Ans.
0 -1 3

HefT-12 (TfoTa)

1

Given equation (f&aT 1T HHIHRN)
X2+ 4x-4=0

Putx=A

AA+4A-421=0

S el
R R S
SR A
L

= 0 =0 (True) (¥A) Proved

=

20]
20
26

Now From equation (1)
A?+4A-421=0

Al (A2+4A-421)=A1.0
= A+41-42A"1=0

= 2AT=A+41

al P 40
0 4
_ N T e
= 42A'5 SAT= Ans

-1 -2 -2
A=21 -2

2 21
The Co-factors of the elements of |A | are
A =3, A =-6, =-6
All=6," AZ=3] A”— 6
A, =6, A =6 A, =3

31

36 6
adjA=|-6 3 -6
-6 -6 3
-1 2 2
andA'= |2 1 -2
221
3 6 6
3A'=|-6 3 -6
-6 -6 3

Clearly adjA = 3A' Proved
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Long Questions (5 Marks) areyE faftr & gRT Ad B |

s g
L2 3 5.  Prove that (Rig @)
. . a? be c*+ac
IfA= 32 _33 i , Find A and hence solve the et b2 . — dal b
ab b+ be c?

system of linear equations.

x+2y-3z=-4,2x+3y+2z=2,3x-3y-4z=11

Solutions of long questions

L2 3 1. Given system of equations are -
gfe A=| 2 3 2 |ar A! 91d & 3R ) L — )
3 -3 4
2x+3y+2z2=2 - (i1)
for=ifaRaa Naw aiieor e &1 7a wX |
3x-3y-4z=11  ----- (ii1)

+2y-3z=-4,2x +3y +2z2=2,3x -3y -4z =11 . . . . .
XAy XTIy T AT S NSy the given system of equations in matrix form is

By using elemntry row transformation, find the AX=B

2 0 -1 1 2 3 X -4
inverse of the matrix A=| 5 1 0 A=l2 3 2 [x=y (andB=) 2
01 3 3.3 4 7 1
N
URf® ufda wihar 4 avf smegg A=| 5 1 0 ’
0 1 3 3 -3 4
BT JHA AT BN | =1(-12+6) - 2(-8 - 6) - 3(-6 - 9)
33 -1 =-6+28+45
Prove that A=| -2 -2 1| is neither a =-6+73
452 =67 70
symmetric matrix nor a skew-symetric matrix. . Ais invertible (A Wﬂﬁﬂ ?)
Also express A as the sum of a symmetric So, the system has a unique solution
Matrix and a skew-symmetric Matrix.
X=A"B..on. (1)
3 3 -1
fig & f& A= |-2-2 1|9 a@ wafha 2 Now, the Co-factors of the elements of |A | are
-4 -5 2 : .
3R 9 & faww gufia 2| R A9 ve wafia Al st @1 e & -
A, = -6, A, =14, A,=-15
ey AR faww wafia sy & AThd & B B B B
H gad DY | A21_17’ A22_5’ A23_9
. . . A, =13, A, =-8, AL =-1
The sum of three numbers is 6. Twice the third
number when added to the first number gives 6 17 13
7 .On adding the sum of the second and third L 14 5 -8
numbers to the thrice the first number we get Coadj A= 15 9 -1
12. Find the numbers, using Matrix Method.
: ; ; i 1
9 GEmRn &1 AT 6 81 o9 Ugal Wwar A and A= TAT adj A

AR &A1 $T 31 AT Sl UR 7 9T 8T @ |
TR daT AR SR § ugd W@ &1
O SIS UR 12 YW Bl & | <1 g=arel &l

HEMT-12 (0T = SIS REY, A, STRWUS
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6 17 13

a1 14 5 -8
Al=

67 [-15 9 -1

Now from equation (1) (31d TR (1) H)

X=AB
x| R VA E R
=Y [T 145 8 2
z 15 9 1|11
[ x ] 201
= -_1 -13
y 67
z | 67
_X_ 3
= y = _2
.z | 1

So,x=3,y=-2,z=1 Ans

2 0 -1
Given, A=| 5 1 0
0 1 3

we know A=1.A

2 0 1] [1 o o

5 1 =0 1 0 |A
0 1 0 0 1
R, — R,-2R,

o o = o o = S N = |O»—N|
l'\)>—t>—a »—Al'\)»—t —_—O —_—— O
n W N w Gy N w LN w N L
I Il Il Il
w o B o v L = |o,{,-|
=R oL - oo - o - o
o - o e ==) == —_ o o
> > > >

R, — R-R,,R, — R+2R,

10 a2 1 4

o 1 3|90 o0 1/[A

0 0 1|5 2 2
R

R, — R +R,,R, — R,-3R,

3
-15 6
5 -2

3 -1
Hence, A'=|_15 ¢ -5 | Ans
5 -2

Given, A =
_4 -

Now (319) A'= 3 -2 -5
101 2

0

H
|”°°|

1
0
0 0

Here (I8) A # A' = Not symmetric Matrix

FAMT A & 7 |
A # -A' = Not Skew-symmetric Matrix
faww wwfad sneE T8t 2
Symmetric Matrlx =__ (A+A)

(GLIERECIE

1

Skew-symmetric Matrix = % (A-A"
(fowq wHfAd 3regs)

Lloos 3
=—|5 0 6
3 6 0

square Matrix, A = symmetric Matrix + Skew

symmetric Matrix

i

Let First number = x

Ugell 9T =X

FATE IR, I, SRV




Second Number =y
T = =y
Third Number = z
TR =T = 2

By question (V¥ )

The Given system in Matrix form is AX =B

1 1 1 X 6
A=l1 o0 2 |,x=|y [,B=|7
301 1 z 12

1 1 1

Now,|A|: 1 0 5
3 1 1

|A|=1(0-2)-1(1-6)+1(1 - 0)
=2+5+1

|A|=4 #0 .. Aisinvertible (A Fpaviig 2 )
Now X =A"B -------—- 4

The Co-factors of the elements of | A| are-

A =2, A,=5 A, =1

11

A21 =0, Azz =-2, A23: 2

A31:2’ A32:'1’ A33:'1
220 2
“adjA=l 5 2
1 2 -1

Now Al = ﬁ adj A

1 2 0 2
=5 2 -
1 2 -

. By(4),X=A"B

X L2 0 26
y :T 5 2 -1 7
z 12 1|12
1240424 |
=+. 30-14-12
| 6+14-12
12
:+, 4
8

HefT-12 (TfoTa)

x=3,y=1,z=2

.". Required numbers =3, 1,2  Ans

(afiree wem)

a? be c*+ac
LHS.=| 22+3b b? ac
ab b*+ be c?
C - _C]_’ C, - _Cz_, C, — _Cs_,
2 b 3 c
a c cta
=abc atb b a
b b+c c

= abc 0 -2¢ -2¢

=abc 0 0 -2¢

Expand along R,
R, ® T fIRAR BT W)

a -a
b b
= 2abc?. (ab + ab)

=abc.2¢c

= 2abc? x 2ab
=4 a’b’c?

=R.H.S. Proved
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Continuity and Differentiability

Chapter: 5 Fidd a41 aHa-adl

gfadedIg U (MCQ) |

1 Marks Question:-

If f(x) = x>+ 2x then f(2)=?
Ife f(x) = x2+ 2x dl f(2)=?

(a) Identity function (TcTH® Hol)
(b) Polynomial function (§89< Wefr)
(c) Rational function (@R#T HetA)
(d) All of the above (STRIad a+Y)

@ 4 ) 8 7. If f and g be continuous function then
a
© 2 @ 6 afe f 3 g Gaqd wed 2,
A function f(x) = x? is continuous at (2) frgis also continuous (f+g i Had ¥ )
@ 2 (b) 3 (b) f.gis also continuous (f.g ¥l ad ¥ )
(C) 0 (d) All Of the above (C) BOth (a) and (b)/ Eﬁ:ﬁ (a) aAqr (b)
e f(x) = s> g (d) None of these./ 37H | ®I3 8 |
(@) 2W (b) 3w 8. The value of k for which
Sin 5 -
(©) 0w (d) SR e %) { SX ifx 0
. 2x - 1, x<0 k ,ifx=0
The function f(x) = { 2x +1. x20 . .
is discontinuous at is continuous at x =0
@ 1 (b) 2 afy x=0w f(x) {SlnSx afrx£0
() 0 (d) None of these k afrx=0
Wf(x)—{gili’gg wad =€ @ Had € a1 k1 A Ehm-
1R b) 2 W
(a) (b) 2% | @ 1 ® 0
() 0w (d) 7 | $Ig T8
Function f(x) is continuous at x=a if (© % @ 5
Bad f(x), x=a WX dad & af ,
9. Let f(x) = x2. Then {'(0) = ?
@ lim /o) =lim fv) =@ T f(x) X% fi(0) = ?
: . 1
(b) tim f) # lim /() = (@) @ 5 ®) 5
_ ' (c) does not exist (d) None of these
(c) lim /i) =lim fi) #f(a) (aret Tl R) (@ @ B )
(d) None of these 7% ¥ P e 10. The function f(x) = |x|, vxe R is
YA fraa bee gar 21 werd f(x) = [x|,vxeR&—
Every Constant function is (a) Continuous but not differentiable at x=0
: =0 WX ¥ il '
(a) Discontinuous (31¥dd) X_ 0 ﬁm e \qumﬁl_q T
b) Continuous (¥ (b) differentiable but not continuous at x=0
( Di . d , SR, x=0 R BT IR Hed el
©) @;s;)ontmuous and Continuous { (c) Neither continuous nor differentiable at x=0
x=0WR, ¥ el AT ATBer 11
d) None of these A By T8 ' ) i
@ S & e (d) None of these . (3719 | BIs &))
Which of the following function is continuous
fr=ifaRad was 7 9 &9 91 Wad 2—
HEMT-12 (0T = SIS REY, A, STRWUS




. d
11. If the function f(x) {kc% X # /2 22, Ify= Slﬂ'l(Xz) then d_i =?
3 .x=m/2 (@ 22 (b) 2
be continuous at x= 1/2 then the value of k is X1
k cos x /D X 1
Ffex =2 4R f(x) {—Zx X#12 daq 2 (c) Ireay (d) ]
3 , X =T1/2 d
@k & A R 23.  Ify=tan'(x}) then d—z =2
(a) -3 (b) -5 3x X2
a b) ——
(c) 6 (d) 3 @ T O e
. dy 3x2
12. If y = sin(x>+5) then C(llx ? (©) m (d) |
Ife y =sin(x*+5) @ &Y
dX — -1 3 d_y =9
(a) 2x.sin(x*+5) (b) 2x.cos(x*+5) 24. Ify =cos” x* then
2
(c) x.cos(x*+5) | (d) None (a) I.Tl (b) ﬁr .
13. If y = cos(sin x) then dy =9 x
_ . . -7 N
(a) c.os x..sm(sm x) (b) cos x.ém(sm X) (©) 25 (1) (d) None
(c) -sin(sin x) (d) -cos(sin x) q
— ot [__COS
14.  Ify=x*then ‘;_fﬁ? 25. Ify_tanl(Tinxx) the“d_§/<=?
(a) x (b) 2x | 1
(c) -2 (d) x (@ 3 (®) 2
. ] d
15. 1fy=x3thend—3’(=? © 1 @ -1
(a) -3x* (b) 3x* dy
— 2 — —
(c) 3x? (d) None 26. If x = at?, y = 2at then X ?
d -
16.  Ify = cos(yx) then d_y =9 (a) % (b) t%
@ Sinyx ) -Sinyx
2yx VX (c) _% (d) None
-Sinyx Cosyx
(© 2K (d) 2/x 27. Ifx=asece,y=btanethend—y=?
. dy dx
17. If2x+3y=smxthend—= ? b b
X (a) 7 Sece (b) 3 coseco
(a) cosx (b) -cosx
(c) cosxt2 (d) cosx=2 © Dcote (d) None
_ X dy _
18.  Ify=e ‘:‘e“ ax = 3 28. ifx=t,y=2ttheng—3:=?
@) e’ ® et (@) 1 (b) 2
(c) 3x2e* (d) None 1
. dy ©) 3> (d) None
19. If y = sin x* thend— =7
- ) 3 29, Ify=tan’ (LS X o Y
(a) sinx (b) -cos x . sinx | then gy =
(¢) 3x%cosx’ (d o (a) 1 (b) -1
. dy
20. If y = log sin x then 5 = ? 1 -1
yoeesm R © 3 @ 7
(a) cotx (b) sinx d
(c) tanx (d) -cotx 30.  Ify=vX' then find 3 =?
=X d_}, =9 5 4
21. If y=3* then ax (@) 5x' (b) ;(5
(a) 3¢ (b) log3 )
(c) 3-log3 (d) None ©) 23)’2_5 (d) None
HEMT-12 (0T = S E3REL, A<, STREUs




If y = log(2x +3) then find % .

If y = cosec(vx) then find 3—2’( .

— sinx d_y
If y =g"* then find i

If y = sec’!(x?) then find g—z .

If y = (3x? + 2x + 1)* then find % .

Solutions of very short questions

MCQ Answers 16.
dgfamedg U 3
17.
1. 11. ¢ 21. ¢
2. d 12. b 22.a 18.
3. ¢ 13. a 23.d 19.
4. a 14. b 24. d 20.
5. b 15. a 25. ¢
6. d 16. ¢ 26. a
7. ¢ 17. d 27. b
8. d 18. a 28. b
1.
9. ¢ 19. ¢ 29. ¢
10. a 20. a 30. ¢
37fe &g 3TT UH (Very Short Questions)
(2 Marks)
1. Prove that the function f(x) =5x-3 is continuous
at x=0.
g ® & x=0 W B f(x) = 5x-3 Gad 2 |
2. Show that the function f(x) = x?is differentiable
at x =1 and find f'(1)
fig ®N x=1W Bad f(x) = x?3@HAT 8
R (1) ST B |
3. If y = sin 4x then find ?1_21( .
afe y=sin4x @t ?1_31( HTd N |
2.
4. If y = cotyX then find dd_i .
5. If y = vsin x then find 3—2’( .
6. If y = sin 5x.cos 3x then find ST?;
7. If y =vx then ﬁnd%.
8. If y = (2x + 3)° then find Ell—i .
= X2 dy
9. If Y =¢e” then find ax
10. If y =log(2x + 1) then find % .
_ dy
= 3 =)
11. If ¥ =¢™ then find ax
— o X dy
12. If y = €055 then find X"
13. If y = x.sin x then find ?1_1 .
14. If y = tan'x? then find Eil—i .
15. If y = cos'2x then find (cil_zl( .
HefT-12 ATFOTA)

31fd o7 39T 9y &1 &
Given function  f(x) =5x-3
atx=0

f(0)=5(0)-3=-3
lig £ = i £0+1)
= }1151 5(0+h) -3
=1lim 5h-3
h—0
=500)-3=-3
lsa £ = i £0-0
- %lLI};l S(O-h) B 3
=lim -5h -3
h=0
=-5(0)-3
=-3
Clearly lim f(x) = lirgl f(x) = f(0)
x=0" x>0
.. f(x) is continuous at x =0
x =0 f(x)Gad &

Given function  f(x) =x?
atx =1
R {'(1) :%i%’l f(1+h) - f(1)
- h
:},irgl (1+h)* - (1)
- h
=1lim 1+4+2h+h?-1
A
= lim 2h + h?
h.a() h
“lm o e+w
=2+0=2
ande'(1)=}1ir£1 f(1-h) - f(1)
- -h
:}1in([)1 (1-h)* - (1)
” -h
=lim  1-2h+h’-1
h=0 - 1.
-h
= lim h*-2h
= }11%1 h(h-2)
§ -h
=2

S RE(D)=Lf'(1)=2
.. f(x) is differentiable at x = 1 and f'(1) =2
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3. Given

4. Given
5. Given
6. Given
7. Given
8. Given

HefT-12 (TfoTa)

y = sin 4x
d.w.r. to x
dy _dsin4x
dx dx
=cos 4x x4 x (1)
=4 cos 4x
y= cotv'x
d.w.r. to x
dy _dcotv/x
dx dx
_dcotvx , dvx
dvx dx
1
__ 2
cosec'x x Ve
=- cosec/x
2Vx
Y=+vsinx
d.w.r. to x
dy _dvsinx
dx dx
_dvsinx  dsinx
“dsinx dx
1
= X
2+v/sin X cosx
__COosX
2v/sin X
y = sin 5x - cos 3x
y= % -2 sin 5x - cos 3x
y = % [sm(SX + 3x) + sin(5x- 3X)]
y =% [sin 8x + sin 2x]
d.w.r. to X
dy _ 1 [dsin8x . dsin ZX]
dx dx dx
=7[cos 8x x 8 + cos 2x x 2]
dy =4 cos 8x + cos 2x
dx
y=vx
d.w.r. to x
dy _dvx
dx dx
__ 1
2vx
y = (2x +3)°
d.w.r. to x
dy d(@2x+ 3)°
dx  dx
_d@2x+ 3)5 d(2x+3)
“d(2x+3) *dx
=52x+3)*x[2-(1)+0]
=10(2x + 3)*

9. Given y — ¥
d.w.r. to X
dy _de*
dx  dx
~d e dx?
T N dx
=e¥ x2x
=2x . ¥
10. Given y=log(2x+1)
d.w.r. tox
dy _dlog(2x+1)
dx  dx

_dlog(2x+1) o d2x+1)
~d(2x+1) dx

Q;H)x@+0)

2
T 2x+1

11. Given y= ex
d.w.r to x

d_y_d_e—3x

dx dx
d e? d( -3X)
d( 3x)

—e? x(@)
- 3 e-3x

12. Given y=cos %

d.w.r tox
dy _ d cos%
dx dx
_dc cos"/z 4%
d X dx
sm% X %
=-1sin¥
13. Given y=x.sinXx
d.w.r. tox
dy dxsinx
dx dx
_ .. dsinx dx
=X g +sin X. i«

=x-(cos x) + sin x.(1)
=X-COS X + sin x

ST IR, I, ITR@US



14. Given y=tan!x? 19. Given y=sec!(x?)
d.w.r tox d.w.r. to x
dy dtan'x? dy _ dsec’(x?)
dx — dx dx dx
_dtan’ x2>< dx? 1 )
T dx? dx X
1
- 2
ey X 2% =
__2x_
I 20.  Given y=(x2+2x+1)
15.  Given y=cos"'2x d.w.r. to x
d.w.r. tox dy d(3x*+2x+1)
dy _dcos'2x dx dx
dx  dx s
= +2x+1)-(6x +
dcos 2x ) 4% 2 (3x*+ 2x 12) (6x +2)
~dx dx =403x+1)-3x*+2x+1)
_dcos!2x o d 2x
- d2x dx
1 > Short Question (¢Tg] 3T T
e (3 Marks)
-2 1. Discuss the continuity of the function f(x) at
aca x=0if
2x - 1, x<0
R Fe
16.  Given y=log(2x+3) 2x+1, x20
d.w.r tox 2. Find the value of k for which
dy _ dlog (2x+3) Jkx+5,x52
dx dx f(x) = x-1,x>2
_ dlog (2x+3) X d (2x+3) is continuous at x =2
d(2x+3) dx . .
3. Find the value of k for which
d 1
_—= 2 -
X 2x43 [ f(X)={1§%4X X712
= 2 k x=0
2x+3 ’
is continuous at x =2,
17. Given y = cosec (vX)
d.w.r. to x i) | _cosdx L x#2
dy _ dcosec X) f(x) = 8x2
dx dx k, x=0
_ -cosecyx -coty'x’
2/x X=2T ¥ad & df k &I A9 S1d & |
18. Given y=e'"* 1+ <2
d.w.r. to x 4. Show that the function f(x) = {5 ) i ’ i = 5
Sin X >
dy = de is not differentiable at x =2
dx dx Rig ¥ o flx) = I+x,x<2
ZBSinX‘COSX el f(x) = 5-x,x>2
X =2 WR Iqbha-d T8I 2 |
. . dy dy .
Find 3o (g T4 BY)
5. y =cot’x?
PHEf1-12 (AT{0TC) 38 FINZ RSN, I, TRWUS




6 y =+5n x°

7. y =sin (log x)

8 y= ‘/(F

9 y = cos’!(cot x)

10. y = sin (tan' x)

11. y = log (tan"'x)

12. x2+y*=4

13. x = at?, y=2at

14. y=x"+2x5+Vsinx

G 2x
15. y =tan 1-x2
16. y =cosV1-x?

17. y=Xx*
18. y=Dbsind, x=a cos @

1+cosx)

— -1
19. y = cot sin X

. 1
— 1
20. YU

Solutions of short questions (¢ 3XIT UH BT &1 )

2x-1,x<0
2x+1,x20

atx=0 (x=0W)
f(0)=2-(0)+1=1

L. Given f(x)= {

i 00 = i RO+h)
= }lil’(I)l 2(0+h) + 1

=1
ln ) = i £0-1

= 1im 2(0-h) + (-1)

=-1
Clearly f(0) = liror} f(x) # lir(r); f(x)

.. f(x) is discontinuous at x = 0
x =09 f(x)Iad 2 |

HefT-12 (TfoTa)

kx+5,x<2

Given,f(x) = {x 1x>2

f(x) is continuous at x = 2

X =2 W f(x) dad &

S f2)= liI? f(x) = 1i1}1 f(x)
=k2)+5= }11151 f(2+h) = %Iuon f(2-h)
=2k+5= }Llr})l (2+h) -1= Lugl k(2-h) +5
:>2k+5=}1ir£1(h+ 1)

=2k+5=1
=2k=1-5
=2k=-4
=k=-2

Given,
flx) = 1-c§;24x

k ,x=0

,X#0

f(x) is continuous at x = 0
X =0 W f(x) Had 2|
S A(0) = lim+ f(x) = lim f(x)

x=0 x=0

=k= ]111151 f(0+h)
—k = lim 1-cos(4(0+h
h—0

8(0+h)?
-1 1 - cos 4h
=k }113(1;1 T 8hz
=1 2 sin? 2h
=keim T
_1: sin” 2h
=k }111{1)1 i
2
—1; sin 2h
=k=lim ( oh )
=k=(1)?
=k=1
Given,

)1 +x,x<2
f(X)_{S—X ,X>2

atx =2 (x=2 MX)
Rf'(2)= }g{r}l f(2+h})l- f(2)

~ fim [ - (12

h—0

=lim 5-2-h-3
h—0 h
=lim -h
h—0 h
— 1
Lf' (2)=lim f(2-h) - f(2)
h_>0 -h
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8. Given
= }1151 [1+(2-h_)}]l- [1+2] Z:_‘/e_ﬁ
JWLIL t
=lim  1+2-h-3 WX
=0 h dy _dVe™

- %lnol -h dx dx
_1 -h 7d~/e_ﬁxdeﬁxdﬁ

T de® Tdvw Tdx

Clearly Rf'(2) # Lf'(2)

] . . . B _ 1 w1
.. f(x) is not differentiable at x = 2 W X e x o
X =2 W f(x) Jada-g T8 2 | oK

TAR A
Given, —
3 2 2)\3 = e\/z
y = cot® x*= (cot x?) 4\/5
d.w.r. to x 9, Given
y = cos™! (cot x)
2)3
d_y = d_(COt x) d.w.r. to x
dx dx dy dcos! (cotx)
d(cotx?)®? dcotx? dx? dx dx
X2 Xa—
d (cotx?) " dx? dx _dcos” (cot x), dcotx
=3 (cot x?)* x (-cosec’x?) x (2x) d cotx dx
= _ . 2 2. 2 2 _ _1
6x - cot® X* - cosec” X = Teors x (-cosec? X)
Gi cosec? X
tven  YT-cox

y= ysinx’ )

d.w.r tox 10. lee? |
d_y_d_«/sin_x3 y = sin (tan™ x)

dx _ dx d.w.r. to X 1

dv/sinx® dsinx® dx3 dy _dsin (tan" x)
= —3 X T X3 dx dx
d sin x dx dx .
_ dsin (tan” x) o dtan' x
= 2\/511‘1_)(3 X COS X3 x 3x2 d tan!' x dx
~ 3x*cos x’ =cos (tan' x) X e
2sm ¥’ _ cos (tan™' x)
Given 1+x2
y = sin (log x) 11. Given y = log(tan™ x)
d.wr to x d.w.r tox
dy _ dsin (log x) dy dlog (tan" x)
dx dx dx ~ dx
_ dsin (log x)>< dlog x _dlog (tan" x) dtan'x
d(log x) dx ~dtan'x dx
= cos (log x) x 1 __1 X 1 = 1
X tan'x © [+x? (1+x?)tan! x
_ cos (log x)
X 12. Given x*ty*=4
d.w.r. to x
dy _
2x + 2y dx 0
d
= 2y 5}: =-2x
- P
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X = at? X = 2at
dwr.tot dwr.tot
dx dy
Gt 2at , dt = 2a
dy
dy _ dt
NOW & = %
dt
_ 2a _ 1
2at t

14. Giveny = x' + 2x° + V'sin X
d.w.r. to x

dy _dx d2¢ d /5
dx  dx @ dx dx

:10X9+10X4+iw/sinx ><d_smx

d sin x
1

=10x"+10x*+
X ) V'sin x

= 10x°+10 x* + 25X
X ) V'sin x

15. Given
= tan“( X )
y 1x2
Put x = tang . 0=tan!' X
— 4o [ 2tand )

y=tan ( 1-tan’g

y = tan’!(tan26)

y =26 =2tan"'x

d.w.r. tox

dy 2

dx = 1+x?

16. Given
y =cosV1-x*
Put x = sind . §=sin" x

y = cos'y/T-sin%
y = cos'/cos%g
y = cos™ (cos )

y=20

y = Sin'x

d.w.r. to x

dy _ 1

dx 1-x2
FHE{T-12 (TfOTe)

dx

X COS X

17.

18.

19.

Given
y=x*
taking log both sides
QY uEl ¥ log a4 W
log y = log x*
log y = x.log x
d.w.r. to x
1 d 1
v ag =x—+logxl
d
T = yll+logx]
= x*(1+log x)
Given
X =acosf y=bsind
dwr. tod dwr. tod
% = -asind, % = bcosé
dy
dy_ @
dx dx
do
_ bcoso
-asin g
- ﬁ cotd
a
Given

= Cot’] (M)
y sin X

N . 2cos’ 5
=cot'|z=——=—~
y 2sin5-- cos 5

p.q

in X
sin 5

=y =cot’! (cot %)
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e 1 13.
y = sec 1( e )
o — in- . d?
put x=smé 6= sin" x H‘ﬁ:y=500sx-3sinx,ﬂ?ﬁ@aﬁd—)¥+y=0
1
= 1
y = see ( 1-sin’9 ) . d’y
1 14. If y =3 sin x + log x then find a2
_ 1
y=see ( cos’d ) e
L1 Hﬁy=3sinx+logxﬂ?d—};§ﬂﬁﬁl
Yy =S€C \cosd X
y =sec’ (sec ) 15. If y = tan'x then find % atx =1
y=6 x
y=sin'x dy )
dwr. to x Ifg y=tan'x @l x=11T\’K§IﬁEb_QI
dy _ 1
dx 1-x? 16. Show that f(x) = |x-2| is continuous but not
STH I 94 (Short Question) differentiable at x = 2
3 Marks Question:-
g HIY f6 x =2 W f(x) = [x-2| 9 &8, g
. dy (dy .
Find d—X(&aﬁraﬁl) Jfahelg el ¢ |
1. 2x + 3y = sinx
Solutions of short questions
GRESHEREEI R
2. Xy +y*=tanx +y )
1. 2x + 3y =sin x
_oa [ 3x-%? y
3. y =tan (1-3x2)
diff . both sides w.r.t x
4. y =sin!(2x./1-x7)
2+3 % =COoS X
. -X X
5. y =sin (tan! €")
3 % =cosX-2
6. y =log (cos €") X
d cos X - 2
7 y=eX +eX + ... +eX’ di =3
8. y = (logx) 2. Xy +y*’=tanx +y
diff . both sides w.r.t x
9. x¥+y* =1 q q d
Y 4 v1+2vY =gecx + &Y
X35 y.1 2de sec’X +
10. *=xy
Y :%.(x+2y—l)=sec2x—y
11.  (cosy)* = (cos x)’ = g—z = Xsic:zz%
12. x =a(f - sin ), y =a(l + cos §)
HEIT-12 (TTOT) — SINE 3RS, A, TIRWUS
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3

put x=tan¥d 6=tan' x
= tan-! (3 tan @ - tan’g

y=lan ( 1 - 3tan’9

y = tan’(tan 36)

y =30

y = 3.tan"'x

diff. both sides w.r. to x

dy 3
dx — 1+x?
y =sin'(2xy 1-x* )
put x=siné 6=sin" x
y = sin’(2 sin 6 y1-sin% )
y =sin(2 sin 6 .cos 6)
y = sin’'(sin 26)
y =20
y =2 sin'x
d.w.r. to x
dy 2
dx V1-x?
5, y = sin(tan™ e™)
d.w.r. to x
dy  dsin(tan'e™)
dx = dx
_ d sin(tan™! ™) wdtan'e* de*
d (tan'e™) dex d(x)
= cos(tan’'e™®) x ﬁ x e*x (-1)
_ -e™.cos(tan' e™)
- I+e2
6. y = log(cos €*)
d.w.r. to x
dy _ dlog(cos €¥)
dx  dx
_ dlog(cos € « d cos e">< de*
~ d(cos €¥) de* dx
= o5 < (-sin ) x e*
= -e*.tan(e¥)
HefT-12 ATFOTA)

=

=

2 5
y=eX+eX+ .. +eX

2 3 4 5
y=eX+eX+ X+ X'+ eX
d.w.r. to x

d 2 3 4 5
% = e* + 2x.eX'+ 3x%.eX + 4x3eX +5x4.eX

y = (log x>

taking log both sides

log y = log(log x)cs*

log y = cos x. log (log x)
diff.both sides w.r.t x

1 dy d log(log x)
7' &—COS X. dX

+log(log ). jcos X

d 1 1 :
:}'d_z =vy. [cos X. fog x Xt log(log x).(-sin X)]

= (log x)““.[ COSX

X108 X sin x.log(log x)]

X +y =1
d.w.r to x both sides
dxy dy* d(1)

dx dx dx

o [ 8o 8 tons ]

LAYy

d
&y y der"logy 0

%‘ +x”.log x. dx

d . XY
= d—z [xy.log X +?y ]= - [yx.log y+y; ]

= g_i [xy.log X +x.y"'1]= - [y"-log y +Y-Xy'l]

=

dy  -[y.logy+yx]

dx — [xV.]ogx + xy*!]

10.

yrEx
taking log both sides

= log y* = log x¥
= x.logy =ylogx
diff. both sides w.r.t x
d

—x L dyy logy=y..L +logx.9Y
y dx X dx
dy (X )_ y
= Y (X _ =) _
v log x x logy

:dlz(%‘logytl(y-xlogy)
dx (%—logx) x \x-y log x
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15. y=tan'x —— (1)
1 d.w.r. to x
: (cos x)Y = (cos y)*
. . dy 1
taking log both sides x = o
Sl gEl # log oM W atx=1(x=1w)
y. log(cos x) = x.log(cos y) dy 1
diff. both sides w.r.t x ax lx=1" 1+(1)
1 . d -siny\d 1
Y- Sosx (-sin x)+ log(cos x) d—z = X'(cos ;)%Hog(cos y) = o1
= -ytanx +lo (cosx)d—y=-xtan d—y+lo (cosy) - -
y g i Y g T log(cos y 2
= Ell_y [log (cos x) + x tan y] = log (cos y) + y tan x 16.
X Given
g_y _ log(cosy) +ytanx f(x) =[x-2| — (1)
x log(cosx)+xtany
atx =2
)1(131 f(x) = %Lr{;’l f(2+h) = %Lréq |2+h-2]
12. x=a(@-sing) y=a(l+cosd) =%Lrg1h=0
d.w.r. to 0 d.w.r. to lir? f(x) = }1’1131 f(2-h) = ll}ng |2-h-2]
=limh=0
%=a(1—cos@),%=—asin6 0
d and
y _ _
dy & _ -asing =p2=o
Now Gy = "dx ~ a(l-cos 6) f(2) = lim f(x) = lim f(x)
df -2 sin g © COoS g f(x) is continuous at x =2 Proved
- 2sin2g X =2 W f(x) Hqd ¥ |
) Again :- i .
~ -cot§ RE(2) = lim f(2+h})l f2) _ . |2+h 21|1 12-2]
h—0 h—0
13. . h-0
y=5cosx-3sinx  —— (1) =lm=1
d.w.r. to x LP@) = fim JCN =) _ o 202 - 22
d 0 -h h—0 -h
© =-Ssinx-3cosx — (2) i
) T T
again d.w.r. to X
dy . Rf'(2) #Lf'(2)
=7 =-5 +3 —
dx’ cosx s x (3) f(x) is not differentiable at x = 2
Adding (1) and (3) we get x =2 W f(x) 3dHad &1 Proved
(1) @1 (3) B Se W
d2
& Hy=0
14. y=3sinx +logx —— (1)
d.w.r. to x
% =3cosx+ %
2
g—x}; =-3sinx- —)1(2
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@ (%.7) ) (. 3F)
© (0.7) o (-3.%)
Q2 The function f(x)=x’-6x’+9x+3 is de-
creasing for
Haaf(x) =x’-6x*+9x+3 & wawHE & fay
(@ IxI<3 b) Ix]>3
(c) -3<x<3 (d) None of these/
39 | BIg TR |
Q 3 The least value of k for which
f(x) = x*+kx + 1 is increasing on (1,2) is-
ko foa 7@ & fag f(x)=x"+ikx+1 ,
ar=avrer (1,2) W) aefaE @ 92
(a -2 (b) -1
() 1 (d)2
Q4 The least value of f(x)=e¢*+e™ is
f(x) =e*+e™ &1 IAdH 9 2-
(a) -2 ()0
(c) 2 (d) None of these/
3 A By TE
Q5 The maximum value of f(x)=(x-2)(x-3)
is-
f(x)=(x-2)(x-3) &1 A8 A9 2-
@ 5 (b) 3
© 25 @ 0
HefT-12 ATFOTA)

Q7

Qs

Q9

Q10

Q11

Chapter-6 Application of Derivatives
apter-
3dB st &b STTIANT
‘ MCQ:- (@gfadeaa us - | Q 6 Tangent is parallel to x - axis then slope-
w3l @l x-34E B AR © dl Y9Udl-
Q1 f(x) = sinx is increasing in (@ -1 (b) 0
f(x) = sinx f&¥ s’ A 9efAE © — () o (d) None /&g gl

Slope of tangent at x =2 , where curve
y=x'-2x
By =x"-2x ¥ x=2 W W 3@ &I e =

(a) 2 (b) 4
(© -2 (d) 0

Slope of line 4x -2y +8 =0 is-

@l 4x-2y+8=0 &I eTd -

@@ 4 (b) -2

© 8 (d) 2

If curve y =X’ then slope of normal at x =1
is-

I apy=x" 2 d@ x=1 W Jfa= &I

Yqurdr 2—
@ 2 (b) -2
© 7 @ -3

The slope at the point (1,\/5 ) of the curve
X' +y’ =4 is-

ap x’+y'=4 @ A< (1,/3) W e @ —

@ -5 ®) 5
© -v3 (d) 3

If m, and m, are slope of tangents at any point
on the curve.The tangents are perpendicular if

Ife m, 3R m, 3% & fHA g w T Wl
@R B e -

3f G R ofead 2 afe —

(a) m; = m; (b) m; X m,; =- 1
() % =2 (d) None /®$ & |
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Q12

Q13

Q14

Tangent and normal is

et Y@ 3R Afrere @ -
(a) Parallel to each other at point on the curve
A% & g )R FH=R

Perpendicular each other at point on the

curve /9% @ fa5 W 9aa

Does not intersect each other/t& TEX &I
yfasg el $vd

None of these / 74 & ®Ig 81 |

(b)
(©)

(d)

The rate of change of the area of a circle with
respect to its radius r , when r = 6¢cm.

qd & &F%hd & YRddT I & B v wE
a1 8hfY | afe r = 6cm.
12 cm’/em (b) 7 cm’/cm

(a)
(©)

1277 cm’/cm (d) 67 cm’/cm

The normal at the point (1,1) on the curve
2y+x*=3is

9% 2y+x'=3 & fag (1,1) W e 2-

Q18

Q19

Q20

6.08
5.6

(@)
(©

(b) 7.08
() 9.2

Equation of the tangent to the curve y = x’ at
x=1is

I y=x" & x=1u Wl 3@ &1 gHfiavor -

(@ 2x+ty-1=0 (b) 2x-y-1=0
(¢c) 2x-y+1=0 (d) None of these /
T A BIS TS|

If f'(x) > 0 for all x €]a,b[ then f(x) is -
gfr f'(x) >0 @it xela,b[ ar f(x) 8w

(a) increasing / 9€iHH
(b) decreasing /wrHIA
(c) both increasing and decreasing /

e 3R EHE <Al
(d) None of these / 3947 I BIg -T2l
The approximate value of \/% is
/26 &1 |fsiade w9 2 -

(@ 6 (b) 5.1
(@ x+y=0 (b) x-y=0 (c) 5.8 (d) 5.9
() xt+ty+1=0 (d x-y+1=0 ‘ Very Short Questions (2 Marks)
s Q1 In the curvey’=4x obtain the slope of the
Q 15 The equation of normal to the curve x° =4y curve at the point where y = 2
passing through (1,2) is SHPI N
. dsh = 4X dsh Siil ﬁﬁ ‘DI Yqurdr
am x2=4y & fag (1,2) A Tore arel 3ifierd & Y i
THIHRUT— Tl o8l y=2
@ x+y=3 b) x-y=3 Q2 Filrlld tl;;:1 p:int ontthe curve l)lf l=tx3t;12x2:l- X~ 2
© x+y=1 @ x-y=1 where the tangents are parallel to the x - axis
b y=x'-2x"+x-2 WR 39 fagan & qem
N 59 ) @ el Y@ x-3e & gHraR gl
Q16 lele_ line y =x +_1 is a tangent to the curve Q3 Find the rate of change of the area of a circle
y* = 4x at the point with respect to its radius r when r = 3cm
— 2
@l y=x+1 a5 y'=4x & feu fiq w frear r & Wle ga & aA%d & uRdad B &
¥Rt Bl 2 | 1 &) 99 r=3cm
Q4 Examine whether the function
@ (1,2) () (2,1) . L :
f(x) = x*-4x +3is increasing or decreasing
© (1,-2) @ (-1,2) atx =17
qd¢ fd Baq f(x)=x’-4x+3 x=1W
Q 17 The approximate value of /37 is aefaTT @ A wRET @ 2
V37 &1 afsee wr - Q5 Find the approximate change in the volume v of a
cube of side x caused by increasing the side by 1
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afe & & o x,1% gfg skt 2 ar smaas v
@ af-tee uRdas sma & 2

9% ay’=x’ @ fa~g (am’,am’) wR afirer
B BT 1 BIY 2

Q 6 Find the maximum value of f(x)=x’-4x+2 Q7 Find the maximum and minimum values of
wad f(x)=x"-4x+2 & Sfas f(x)=9x"+12x+2?
A ST BY 2 Hod  f(x)=9x*+12x+2 &1 HswH 3R
' ) s W sa Y 2
Q7 Show that the function given by f(x) = 3x +17 ) .
is strictly increasing on R Q8 Find the maximum profit that a company
can make if the profit function is given by
Rig sifse R & f(x)=3x+17 & ysd ®eA p(x)=41-72x-18x* ?
T 2 | Ifs @ v p(x)=41-72x-18x* A ugd
Q8 Find the slope of the normal t;)r the curve 2 fpdl U gRT Sifdfa Seacay @Y S
x =acos’0 , y=asin’0 at0 = ? 7T 2
% x=acos’0 , y=asin’0 & =" w
R Y ;ﬁ RyT 2 4 ‘ Long Questions (5 Marks) ‘
’ Short Questions (3 Marks) | Q1 Find two numbers whose sum is 24 and whose
product is large as possible ?
Q1 The radius of a circle is increasing at the rate e A
of (0.7cm/s . What is the rate of increase of its Ol <t ey s i ) arT 24 & 3R
circumference ? ST [orTed Seac & ?
TP gd @ B 0.7cm/s B W A 98 @ Q2 Show that all the rectangles inscribed in a
Bzadr aRkfS & gfg & < T e? given fixed circle , the square has the maximum
Q2 A balloon which remains spherical has a vari- area. _
able radius. Find the rate at which its volume fig @Y f& ve Ry ¢ ga & sfadfa w+h
is increasing with the radius when the radius is Iradl § T T &A% Ieddd BIdT B
10 cm Q3 Find the maximum and minimum values of
U [&RT Wl G3d MeldR Igdl 2, & Broar 3x*-8x’+12x*-48x+25 in [0, 3].?
gRdaeliea 2 | a1 & |ne smaad & aRdas i
& < T ﬂﬁ| ot e 10 om 2 | s [0,3] R 3x'-8x’+12x7- 48x + 25
P Soacad A IR Fr=ras |1F 9a sifg 2
Q 3 Find the intervals in which the function f given 4sin®
by f(x)=2x’-3x is Q4 Prove that y = % -0 , is increasing in
Favd @a difvie R f(x) =2x-3x @ O,E].
Uged beld f- Rig #R ﬁi[ﬂ L]ﬁ- y= 4sin0 _
(a) strictly increasing / FfRaR agfwma S ’| ’ 2+ cos@
(b) strictly decreasing / FIRAR =ra¥= <Y
. . XY _ .
Q4 Prove that the logarithmic function is strictly QS E:lel(:a[:lm:;:::éhe curve g +7g = 1 atwhich
increasing on (0, co) g
Rre Fy oy (0 ) W (a) parallel to x-axis (b) parallel to y-axis
2 2
R qe e ®a 2 W%+%=lwwﬁ§3ﬁaﬁmaﬁﬁm
Q5 Find the equation of all lines having slope -1 IERRCERS NG
that are tangent to the curve y = X} 1°X #1 (a) x-31&8 B FHIAR @
gaqurdr -1 qrelt 9 Y@y &1 afierer g (b) y-3187 & HHIOR =
I S ab y = x}il ,X#1 & wef &xdl Q6 Show that the closed right circular cylinder of
2 | given surface and maximum volume is such
Q 6 Find the equation of the normal at the point :)hat its height is equal to the diameter of the
(am*,am’) for the curve ay* = x’ ? ase.
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g @iy f& ygd Y= Y9 dgc¥ ¥ad @
39 @) Sdls L, IAHR AN & IxI6X alidl

2| -0
Y=27
Q7 Find the absolute maximum value and the 1 50
absolute minimum value of - Point = (?’ "27 )
f(x) = sinx + cosx , xe[0,77] ? 3 Ans - -
giavrer xe[0,77] & wer f(x) = sinx + cosx Let
@ fRUe weaH iR e feaw w9 sma & A = Area of circle (3 BT &=hal)
? r = radius of circle (Ja @t f3am
‘ Answer : "Application of Derivatives Solution” | we know
A = xr?
Solution of MCQ
91 - Marks) dg.w.r. tor
1-(d) 2-(a) 3-(@) 4-(c) 5-(c) 6-(b) 7-(a) dr ~ 27y
8-(d) 9-(d) 10-(a) 11-(b) 12-(b) 13-(c) atr=3cm
14-(b) 15-(a) 16-(a) 17-(a) 18-(b) 19-(b) % =27(3)
20 - (b) = 67r cm’/em
Solutions of very short questions 4 Ans : -
(2- Marks) ’
1 Ans : - Given y' =4X ... (1) f(x)=x"-4x+3..ueueuen. (1)
d.w.r.to x d.w.r. to x
5 d_y=4 1(X)=2X"4 covrrerenne (2)
Ydx . . . _
For increasing or decreasing at x =1
dy _2 2) x=1 WX qeqE a1 gra|E @ fag
dX y --------------
aty =2 f'(1)=2.(1)-4
sope =Y =21 =2-4
v =-2<0
2 Ans:- Given curve So, f(x) is decreasing at x = 1
y=xX"2X"+X"2 e (1) X=1 TR (x) @A & |
d.w.r.to x
5Ans: -
dy syt (2) *“Let,y = volume of cube of side x
dX ------------ (11\—,_“- Xa"ﬁ _aq m )
tangents are parallel to x - axis s
SLVEX
dy _
ax -0 d.w.r.to x
= 3x2-4x+1=0=(3x-1)(x-1)=0 35
=s>x=1, % Now change in volume
From equation (1) (3‘—" Jmaa # aRda)
when x=1= Av=T§~Ax
y=1-21"+1-2 = 3x* X AX
y=1-2+1-2=-2 = 3x* X (1% of x)
< P i = - = 2 L
oint (11, 2) 3x* X 100 X X
when X=§$ =0'03X3
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6 Ans : -
f(X)=X2"4X+2 eovrerernns (1)

d.w.r.to x
f'(x)=2x-4

for critical point,
ff(x)=0

=2x-4=0=2x=4
SX=2
Now from equation(2) = x =2
= {"'(2)=2=+ve Maximum
.. equation(1) = x =2
=f(2)=2*-4(2)+2

=4-8+2

==2

7 Ans : -
Given f(x)=3x+17
Let x;,x,€R
x; < X,
= 3x, < 3x,
=3x,+17 < 3x,+17
= f(x;) < f(x;)

slope of normal = %
Afelq B gavrar |
-1
-tan%
=1

=z
4

Solutions of short questions
(3- Marks)

1Ans:-
Let r=radius of circle (3a & f3<am)
¢ = circumference of circle (37 @1 TRfr)
we know
c=2xr
dw.r. tot

de _, dr
At = 2T G e (1)

given  (fem @)

rate of increase of radius = % =0-Tcm/s

.. equation(1) = % =27(0-7)

=147 cm/s

2Ans:-
Let r = radius of balloon (T&R &1 f3rsam)

v = volume of balloon ([&R &1 IATA)

Hence , f(x) is strictly increasing on R we know
3d: R W f(x) fRar qefwme 2 V=%7'L'I‘3
8 Ans : - dwr.tor
: v
Given x = acos’0 dr —47r
dw.r.to 0 atr = 10cm =
dv - 2
% = 3acos’ O (- sin0) dr |y, = 47 10)
= 40077 cm’/cm
And y = asin’0
dw.r.to 0
dy 3Ans: -
0= 3asin’ 6 (cosO) Given f(x)=2x*-3x
dy d.w.r. to x
dy _ 40 _ 3asin’0(cosO) f(x)=4dx-3
dx  dx  3acos’O(-sinb) . .
40 for critical points —
= - tan0 f(x)=0
at@:l =4x-3=0 =4x=3
4 3
= xX=7y
PHefT-12 (T0Ta) 75 FINZ RSN, I, TRWUS




fxX<0  px)=0 f(x)>0

] ] »
1 T » +00

2 - 0 3 1 2
4

Clearly f(x) is strictly increasing on (% , oo)
(%,oo)(ﬂ'—\ﬂﬁvl R f(x) fARaR aefaE 2
and f(x) is strictly decreasing on ('oo , %)

7<'°°,%> IR WRf(x) FRaR graw= 2

4 Ans : -

Let f(x) = logx = '(x) =+

when xe(0, ), f'(x) > 0
. f(x)is strictly increasing in(0 , o)
(0,00) v f(x) Pax aefar 2
5Ans: -

Givencurvey=xl1 S PO (1)

d.w.r. to x

dy _ -1

dx (x-1)
=-1= (x-ll)z { g—i = slope =- 1}
=(x-1y=1
=>x-2x+1-1=0
=x(x-2)=0
=x=0,2
When x=0=

from equation(1) =

1

Y21

y=1

point = (x,y)
=(2,1)

equation of tangent at (2,1)
y-yi=m(x-x,)

y-1=-1(x-2)
y-1=-x+2
x+ty-3=0
6 Ans.
Given curve (R T aw)
Ay’ = X cevenrneenes (1)
d.w.r.to x

dy _ 3¢’
= dx ~ 2ay
at (am’,am’)
slope of tangent = % ( :
w_g.r Q amz,am3
( 1 Bl aﬁri 3(am’y

2a(am’)
= 3m
2

Equation of normal at(am’ , am’)
(am?,am®) W 3freig &1 ST

-1
3m

2

y-am’= (x-am?)

= y-am’= %(x-amz)

= 3my - 3am* =- 2x + 2am’

Y=0-1 = 2x +3my - 3am*- 2am* =0
y=-1
point = (x,y) 7 Ans : -
=(0,-1) Given function (&A1 AT Her)

equation of tangent at (0,- 1) f(X) = 9+ 12X +2 o (1)
y-yi=m(x-x;) =9x’+6x+6x+4-2
y+1=-1(x-0) =(3x)+2-3x-2+(2¢-2
xty+1=0 f(X)=3X+2V -2 cvveerercnnne (2)
When x=2= clearly,
from equation(1) = (3x+2r=>0

HEIT-12 (TTOT) £ SINE 3RS, A, TIRWUS




(3x+2)y-22>-2
For minimum (A & fo)
3x+2=0
Sx=2%
3
.. minimum value of f ({®T JTdq )
i(-3)=(3x-3+2) -2
=(-2+2)-2
=0%-2
=-2
S f(x)>-2V x

.. f(x) has no maximum value.
f(x) BT wgwas A A8 2 |

8 Ans: -
Given
p(x)=41-72x- 18X’ ..ceueuee. (1)
dp _
ax T2 = 36X ceeecereecennennnns (2)
d’p
dX2 - 36 .................... (3)
For critical point —
dp _
ax -0
=-72-36x=0
= 36x =-72
=>x=-2
. d’p| __ . _
equation(3) = ax |, 36 =-ve

Maximum value at x =-2

x=-2 U} HgaH A @ |

equation(1) = p(—2) =41-72(-2)-18(-2)
=41+144-72
=113

Solutions of long questions

(5- Marks)

1Ans:-
Let one number = x

other number =24 - x
Function (wa)

y = product of two numbers
(] HEAT BT I[N

HefT-12 (TfoTa)

GD

d
= 247 2X e (2)
d2
dx{ —2 .....(3)
For critical point
dy _
ax = 0
=24-2x=0
=>x=12
2
eqnuation(3) = d Y1 =-2(-ve)
dx” |-

.y is maximum at x = 12
clearly
one number = x =12
other number =24-x=24-12=12
.. The numbers = 12 and 12

2 Ans ;
Let EBCD be a rectangle inscribed

in a circle of radius r and centre o.
(@1 EBCD 9@ & 3=<ld Uab IA-d &

M gq B BT rq=m % o R |
Let ZCEB=0 D pu
Then
EC =2r, EB =2rcosf o)
and BC = 2rsinf
{0
E B

Let A = area of rectangle EBCD
3mad EBCD &1 &i9%d

A =EBXBC
A = 2rcosO X 2rsinf
A = 4r’cosO - sin@

A =2r'sin20............... (1) (. r = constant)
% =4r*c0820 cuuuevevennens (2)
gé% == 8r’Sin20 .....cceueene. (3)

" . dA _
For critical points = 40 0

= 4r’cos20 =0
= c0s20 =0

=T T

2
equation(3) = % =-8r’(-ve) [maximum]
o=

EB=2rcost9=2r~cos%=2r><%=«/5r

ST IR, I, ITR@US
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1

7

BC = 2rsinf = 2r- sin% =2r X

EB =BC
.. EBCD is a square Proved

3Ans: -
Given

f(x)=3x*-8x’+12x*-48x + 25
d.w.r. to x

f'(x) = 12x’ - 24x* + 24x - 48

f''(x) =36x-48x + 24

For critical points —
f'(x)=0

= 12x’-24x>+24x-48=0

= 12(x*-2x*+2x-4)=0

= 12[x*(x-2)+2(x-2)]=0

= (x*+2)(x-2)=0

x’+2=0

X' =-2

x=4-2 & [0,3]

or

x-2=0 € [0, 3]

x=2

Sox=2
equation(3) = ''(2) =36(2) - 48(2) + 24
=144-96 + 24
=72 (+ve)
So, x =2 is a point of local minima
Now equation(1) = f(2) =-39
£(0) =25
f(3)=16
.. Maximum value of f(x) =25 at x = 0¢[0, 3]
-39 at x =2¢(0, 3]

.. Minimum value of f(x)

d_(4sin0)

d_ d(2 + cosO)
do

- 4sin@ a0
(2 +cos@Y
_ (2+cos0)-4cosO -4sinf - (0-5sinh) _ 1
B (2+cosO)
_ 8cosO +4cos’0 +4sin’0 _
(2 +cos@Y
_ 8cosO+4 _
(2+cos@Y)
_ 8cosO +4-4-cos’0 - 4cosO
(2+cos@Y)
_ 4cos0 - cos’ O
(2+cos@Y)
dy _ cosO-(4-cosO)
do (2+cos@)y

In[O,%],cosG>0=>-c0s(9<0=>4-cos(9>0

~.c080(4-cos@) = 0and (2+cos@) > 0

c0sO(4 - cosb) dy
(2+cos@) =0= do =0

(2+cosBO)
= -1

1

=
. e . T
So,y is increasing on [0 R 7]

5Ans: -
Given

(a) tangent is parallel to x - axis
Wl @l x-A& D AR

Cdy _ o 16x _
..dx_0=> 9y _0

S.x=0
2

equation(1) = 0 +{_6 =1

B y' =16
4 Ans ; - y=%t4
Given ~.points R=g¥) =(x,y)=(0,+4)
y= 4sinf@ 1) (b) tangent is parallel to y - axis
2 + c0s0 000000000000 _\‘:q_g-f %ET y-S:I-H $ %
d.w.r.to O dx _ o 9 _
dy _ d [ 4sin0 ] déo dy ~ V= 16x
d® dO |2+cosO| dO y=0
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equation(1)=>x§+0=1=>x’=9

=x=%3
points (RFg¥) =(x,y)=(+3,0)
6 Ans ; -

Let -

r = radius of cylinder
da @1 e

h = height of cylinder b

99 B s
=

s = surface area of cylinder
I BT U< AFBA

v = volume of cylinder gg= &1 srgas
we know

s =2xr’+2xrh
Ch=38227r )

27crh =s-27xr?
and (3i%)

v=7r’h

v =7r’ (%) {By (1)}

For critical point —

dv _
~dar =0

from eqution(4)

d’v ) /S
dr ] =-67T 6 (-ve)
s Volume w1ll be maximum
s
Now r’ =6
s = 6xr’
HefT-12 (TfoTa)

from equaion(1)

h = 67r-27r?
= 27Ty
_ 4rxr?
=h= 27TY
=h=2r

clearly height of cylinder is equal to diameter.

e B, 919 B $Als AT P aXE} 2 |

7 Ans : -

f(x) = sinx + cosx , xe[0, 7]......... (1)
d.w.r. tox
f'(x) = cosx - sinx
For critical point —
f'(x)=0
cosx -sinx =0
tanx = 1 _%6[0,7‘[]
Now equation(1) =

atx=%=>f<%>=sin%+cos%
1 1 2
2taTaT?
atx=0=f(0)=sin0+cos0=0+1=1

atx =71 = f(xr)=sinTt+cost =0-1=-1
T
4

.". absolute maximum value = ﬁ atx =

T

e a8 9= = 2‘X_T

.. absolute minimum value=-1latx =7

FRu& f=reaw a4 =-1:x=7
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Chaoter : 7 INTEGRALS
prer: HATH
‘ MCQ: ‘ a) xtan!(x+1)+c
) ) ) b) tan’!(x+1)+c
1. / sin2x dx is equal to ( SRR ¥) ¢) (x+1) tan'x+c

a) 2cos2x+c

c) —% cos2x+c

b) % cos2x +c

d) cos2x+c 9.

2. f(\/;+%() dx is equal to (SRTeR ?)

a)%xé”r 2xT+¢
c)%x%+2x%+ c

3. fcotx dx =

a) log|sinx|+c¢
c) loglsecx|+c¢

dx
4. S G
f sin2x cos2x

a) tanx+cotx+c
b) tanx—cotx+c
c¢) tanx.cotx+c

b) %x
3
2

d)

b) loglcosx|+c
d) None of these

EHa D) |,

d) tanx—cot2x+c

10x’ + 10*loge 10
> f x'+10"
a) 10"—x"+c

c) (10°—x")"'+c

6. /‘sinzx-coszx
sin’xcos’x

a) tanx+cotx+c

b) tanx+cosecxtc

dx equals (SRTsR B)

b) 1054+ x"+c 11.

d) log(10*+x") +c

dx is equal to (sRTsR ?)

d) tan'x+c

f \/ﬁ equals (IR ?)

1. 4(9x-8
a) 9sml(T)+c

b) ésin"1<8x_9>+c

9
) Lsin'l(M)Jrc
3 8
1_ - (9x-8
d) 2sm< 9 >+c

2

a) log (X__12) ‘—l-c
2

b) log| %2 |+

f % equals (SRTeR )

a) loglx|—+log(x*+1)+c
b) loglx|+3log(x’+1)+c
¢) —loglx|++log(x*+1)+c
d) sloglx|+log(x*+1)+c

c) -tanx +cotx+c 12. f x’e” dx equals (SRTeR ®)
d) tanx+secx+c ) et

7 [EUTN gy b) te'+e

. 2 X - 3
cos’(e*x) c) e +c
a) -cot(ex*)+c b) tan(xe*)+c d) %eXQ +c
c) tan(e¥)tc d) cot(e)+c
) El ) ) ©) 13. fe"secx(1+tanx)dx=
X
8. fm equals (SRR )
HEMT-12 (0T = SIS REY, A, STRWUS
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a) e‘cosxtc b) e*secxtc
©) e'sinxte d) etanxte 20. f cosy/ x dx equals (SRR ?)
14. f\/1+x2 dx is equal to (SRTER ) a) vxsinyx +cosyx +c
b) \/gsin\/; —CosSy X +c
x 24 1 2
a) 3V1+x’+iloglx+v1+x"[+c o [/xsinyx +cosyx]+c
by F(1+x)+c d) 2[yxsinyx +cosyx]+c
2 03
=x(1+
©) 3X(1 X2 te 21. fex(1+tanx+tan2x)dx=
2 X Xqq
X 51 5 a) e*cosxtc b) e'sinx+c
S+ + 5 +y1+ x|+
d) 2 Tx 2 log | X+l | ¢ c) e‘tanxtc d) e*secx+tc
dx
22. =
1 . 1+x2
15. dx is equal to (SRTeR @
f X+ «/; q ( ) a) sin'x+c b) tan'x+c
c) log(1+x?)+c d) cot'xtc
a) loglx|+log(1+vx)+c ) log(l+x? )
b) 2log(1+yx)+c -3 fcost+2sin2x dx =
o) log(1+vx)+c ' cos’x
d) loglx| +c a) tanx+c b) cotx+c
41 c) sinx+c d) cosxtc
X —
6. f x*+1 dx = 24, f \/% equals (SRTeR )
a) X73-|-><+tarflx-|-c ]
5 a) cos'xtc
b) X?— x+tanz+c b) -sin'x+c
c) XT +x+2tan'z+tc c) sin'x+c
3 d) tan'x+
d % —x+2tan"z+c ) tanxte
25. fex(sinx+cox)dx=
17. f s +Xe-x is equal to (SRTER @) a) e’sinxtc b) e"cg)(sxﬁ—c
a) tan'(e¥+c c) e‘tanxtc d) sienx +C
-l ax
b) tan'(e™)t+c f sec’x B
c) log(e*-e™)+c 26. cosec’x dx =
d) log(e*+e™)+c
a) cotx+x+c b) cotx-x+c
c) tanx-x+c d) tanx+c
18. f C0s2x 2 dx = )
(sinx+cosx) 27 fidx -
: v1-4x°
) SIXHC0SX a) tan'(2x)+c b) cot'(2x)+c
b) loglsinx+cosx|+c ¢) cos'(2x)+c d) sin'(2x)+c
¢) log|sinx —cosx|+c 2
28. f sin’xdx =
d) . 5 tc —n/2
(sinx+cosx)
a) -1 b) 0
19 f ez"eTldX is equal to (SRTSR 2) o 1 ¢) None of these/
a) log(e*+e™)+c b) tan'le*t+c (37 9 DI Te)
c) log(e*™+1)+c d) tan'(2e’)+c
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P
29, — Y dax= 37. _
of\/;""vp'x f1+x2dx
a) p b) p/2 a) T b) %
c) 2p d) none of these/ 3
(37T 9 P13 e T T
;3 9 D
30. f 1fli-xx2 equals (SRTeR ?) .
1 3. [erdx=
T 21 0
a) e-1 b %
i1 T _ _
0 5 ) 75 o €5l g €51
23 1/2
31. f 4:_1);)‘2 equals (SRTeR 2) 39. f dx =
0 0 V1—x2
s v/
a) g b 99 ) b L
Y 6 3
s s
o X a9 T
24 4 c) % d) None of these/
(X 1/3 (ﬁﬁﬂﬁgqﬁ)
32. f dx, is equal to (SRTeR ) 1
13 X —
40. f?dx—
a) 6 b) 0 0
) 3 d 4 a) 1-log2 b) 2
33 /2 c) I+log2 d) log2
f (x*+xcosx+tan’x+1)dx =
i | ANSWER
0 b) 2
:; - d; 1 I ¢ 21 ¢
2. ¢ 22. b
34, 2 3. a 23. a
443 _
f l0g (4 3cop) dx = 4. b 2. ¢
3 5. d 25. a
a) 2 b) 4 6. a 26. ¢
7. b 27. d
&) 0 d -2 8 b 28. b
9. b 29. b
35. 1 2x—1 — 10. b 30. d
ftan (s dx 11. a 31. ¢
| b) 0 12. a 32. d
C) -1 d) % 13. b 33. ¢
14. a 34, ¢
1
36. 15. b 35. b
ofvx(l_x) dx = 16. d 36. a
T T 17. a 37. d
A b A
2§ ) 6 18. b 38. a
19. b 39. a
T T
9 d 20. d 40. a
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INTEGRALS (02 MARKS )

sin—1lx
17. w2 dx
EVALUATE (\19 f&rel)
18. sec’(7 — 4x)dx
1) ftan x dx f
1
19. dx
2) fsecxdx fcos2x(1—tanx)2
(x+1)(x+1logx)?
3) / cosecx dx 20. / X dx
B 1 1—cosx d
_ 1 : 1+ cosx
4) f(\/; & ) dx
sin’x
Cexl4x-1 22. md
5) f—x 1 dx
6) f(l _X)\/; dX f COS2X X
. __ cos2x
7 2—-3 sinx 24. f (cosx+sinx)2
cos’x
3x2
sin (tan"'x) 25. X641 dx
8) / 1+x° dx
2
26. = rdx
9) ./SiHSXCOSQ x dx f 1-x6
sec2x
1 7 [ e
10) .[1+tanxdX v
1) /‘ sin x dx 28. x21—9 dx
sin(x +a)
1
Ji (logx)* | S
12. X X
1 30. flogx dx
13. fx+xlogxdX
31. fxe"dx
14. f(Xs—l)l/sxs dx
32. fx sin x dx
15 f etan_lx d
) 1+ x? X
33. ftan_lx dx
2x_1
16. f §2x T1dx 34, f e'(x— 1)dx
HEMT-12 (0T == SIS REY, A, STRWUS




10. d
5. [V4-x'dx T
1
36. _/.«/x2+4x+1dx 1. fx(l_x)ndX
0
1 1
37. fx_xz dx 12. fe"dx
-1
38. f Vi dx | INDEFINITE INTEGRATION (3 MARKS)
39. / (sin—1x)3 EVALUATE (A1 frsrel)
y 1—x2
dx L [Gx+3)/2x—1dx
40. 1o
x(x+3)
| DEFINITE INTEGRALS (2 Marks) 2. f “x45 UX
1
1. f(x+1)dx 3. fsin“x dx
-1
7 '/’% dx f COSX—COS X
2
2 5. /tan4x dx
3. Of cos 2x dx
6. ftan3x dx
5
4. fe"dx 7 dx
4 . Xz_az
1
dx dx
5. 6/‘ ﬁ 8 az_xz
3 dx
9.
6. de%l x2+4a2
d
R
7. cos’x dx
0 dx
3 11. a2
8. —F—dx
5/ x2+1 12, vx‘}ﬁ
tan-1x _dx
9. f i dx R st
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X+3 27
14. / VO—4x—x2 dx 7. f | cos x |dx
0
15 x+2 /3
5 f ‘X2_1 dx 8 1+\d:;nx
/6
16. X dx 2
f (x~1)(x~2)(x~3) 9. cos’x dx
0
17. fe" sin x dx 7
X
10. / 1+sinx dx
0
18. fx sin'x dx "
X
2.1 11. sinx+4cosx dx
x241)ex
19. fﬁ X . -
12. f,/ atx dx
20. fsin_l(li’;z)dx
DEFINITE INTEGRALS AS THE
1. f /x*+ 2% + 5 dx LIMIT OF A SUM (05 MARKS )
EVALUATE THE FOLLOWING DEFINITE
22. f«/1+3x—x2dx
INTEGRALS AS THE LIMIT OF SUM
1
in—1
RS L [xax
0
1
| DEFINITE INTEGRALS (03 MARKS) 2 Of e’ dx
3
| f dx 3. fx dx
. b (\/X+1 +~/X) ! 4
4, _[ (x +e*)dx
/2 o
dx
2. 1+sinx
‘ SOLUTION OF INTEGRATION(2 MARKS)
/2 . .
3 / /Sinv;m)éosx dx L. Let 1= ftanx dr = f sy dz
o + put cosz = t so that — sinzdz = dt
1 cosinz der =—dt
4. |x—1|dx __ [dt
Of ftan:rdx = / /
/2 :—]Og’t|+C
5. log sin x dx =—log|cosz|+c
0 =loglsecz|+c
/4 .'./tanxdx=—loglcosx|+c
6. f log (1 + tanx) dx = log|sec |+ c
0
HEIT-12 (TTOT) == SINE 3RS, A, TIRWUS




Let I=/secx dx

[ sin(tan—!x)
I= f T lix2 dx

2. Puttan 'x =1t,.". dx =dt
1—|—x2
_/‘secx (secx+tanx) dx
secx+tanx sI= fsint dt=—cos(t)+c
putsecx +tanx =t =—cos(tan'x) + ¢
secx (secx +tanx)dx = dt
_ (dt _
'.'I_fT_IOgltHC 9. I=fsin3xcos2x dx=/sin2x cox’x sinx dx
= loglsecx + tanx|+c _ /(1 - cos’x)cos?x (sinx) dx;
3. Let I=fcosecx dx put (‘:osx=t
f Cosecx cosecx—cotx) d = - sinxdx = dt
- (cosecx—cotx) X . I:—/(l —t2)t*dt :—f(t2—t4) dt
_ = 3 15
Put cosecx —cotx =t S (%_%)4_0
.. cosecx (cosecx —cotx) dx = dt 1 \ 1 )
=—5cos’xt+Ecos’x+tec.
:>I=/%=log|t|+c 3 5]
= —cotx|+c. _ 1 _ cosX
log|cosecx —cotx|+c 10. I f1+tanx dx /Cosx+sinx dx
_ S U 1 2cosx
4 Letl=[(Vx—%Vds=[(x+L-2)ds = 5 corsosx dx
1 .
=/ xdx+ | xdx— [ 2dx _ 1 [ cosx+4SsIinx+4cosx—sinx
'X/2 / . f - 2/ COSX-4-SInx dx
=5 +loglx|—2x+c
2 cosX —sinx
fld Jr2/(:osx+smx dx
5. I:f)<5’>—)<2-|-1x—1 dx =%x+%log|cosx+s1nxl+c
= sinx
:/XQ(X—1)+1(X_1) " 11. Let I_fsin()H-a)dX
x—1
put(x+a)=t = dx =dt
/X 1( X2—|—1 in(t_a)
= .I:/‘sm.—a dt
e sint
= [ (x? +1)dX:X—+X+C _ [ sintcosa—costsina
/ 3 _/ sint dt
Zcosa/dt—fsina cott dt
6. I=f(1—x)/;dx=f(/§—x/;)dx .
) ) = Cosa(t)—sma/cott dt
— (12 90 [ .32
_/X dx fX dx = cosa (t) —sin a loglsint |+ ¢
= Xim—zl — X;/Hil +c =cosa(x+a)—sina log|sin (x+a) |+ ¢
§+ §+ = xcosa+acosa—sinalog|sin(x+a) |+ c
— 2 3/2_2 5/2
=3X 5X +c (lo X)
12 letl =f S dx
1
t1 =t <cdx =dt
7= [2=Bsme g [ 2 3sinx g T
' cos2x cos?x  cosZx .'.I=ft2dt =g tc
= 2fsec de—B/seCX.tanx dx (logx)3
=2tanx —3secx +c =3 Tfc
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_ 1 _ 1

13. I_/x+xlogx dx_fx(1+logx) dx
putl+logx=t = %dx=dt
.'.I:f%:10g|t|+c

=log|1+logx|+c.

4 1= (-

)1/3 Sdx = f(x _1)3X3X dx

20.

f (x+1) x+logx) 2

dx
_ 2
)(x+ logx) “dx
= % x+logx)2dx

put x+logx=t = (1+%) dx =dt

o 2 _ﬁ _(x+logx)3
.I—/t dt—3+c—73 +c

put x> —1 =t = 3x*dx = dt = x° dX:%dt . [— [1=cosx , f 2Sin2% dx
: 1+cosx cosx 2X
AI= L B G+ Das= 1 [+ ) as " 208”5
t4/341 t1/3+1 _ _ 2x _
=L+ g e ftan odx= f(sec 5~ 1)dx
3 3+1 3 3+1 tanl
_ 13,1 43 -2 _ 4
= 7t + Zt +c 1/2 XTC
SR U TCE R =ztang-x+c
tan—1x
15. I= [ &—dx _ [ sin?x 1—cos2x
1+x2 1 22. 1= 1+cosx dx = 14cosx d
puttan'x =t = 5 5dx=dt
L2 = 1+cols_>’(_colsxcosx) dx = /(1 — cosx) dx
'.IZ/etdt =e'+c — x—sinx+c
= etan—1x 4 .
¢ ) ¢ ) ) 1 23 = / cos2x+2sin2x dx
X . -
N
B / 1—2sin2x+2sin2x . 1
f ex+e_x COS4xX COS4X
put eX+e~ X=t=>(eX—e_X)dx=dt :/SGCQXdX:tanX+C
_ [dt _ _ —
.-.I—fT—loglt|+c—log|ex+e Xl+c 24 I:f cosQ.x 5 dx :f0052x—§1n2)§dx
iy (cosx+s1nx) (cosx+sinx)
17. I= fsglj dx j‘ cosx+sinx) (cosx—sinx) d
\' 1 1 (cosx+sinx)2 X
putsinT " x=t = de =dt cosx—sinx
A (s Lo " J cosx+sinx cosxtsinx 9%
L - [tans g,
18. I=/secz(7—4x)dx =/tan l—x)dx
put7—éllx=t:>—4dx=dt log|COS |+c
codx :_Zdt or
L1 1 __ 1 cos2x cos2x—sin2x
s 1= 4 sec’t dt = 4 tant+c _f cosx+smx _f (cosx+sinx)2 dx
_1 (cosx4-sinx)(cosx—sinx)
tan (7 —4 =
4 ( X) / (cosx+sinx)2 dx
1 sec2x _ [ cosx— smx
19. = = |
! / cos?x(1—tanx)2 dx f (1—tanx)2 dx f cosx F sinx ¢
tl-tanx =t = —sec’xdx = dt putcosx +sinx =1
pu , = (cosx —sinx)dx = dt
I:S_‘J’Cfxd‘gx =dt L A 1= [ =loglt ]+ 0
- (1 tanx) =loglcosx +sinx |+ ¢
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25.

_ 3x? _ 3x2 _ x
putx* =t = 3x’dx=dt —Xfedx f[dx /e dx]dx
_ dt _
= tan" ' (x%) +¢ =xe'—e*+c
2 2 =(x—1)e*+c
26. I:/ X6dX=f%dX ( )
E_X 21_(X ) 32. I=fx sinx dx
putx®=t = 3x7dx=dt :stinxdx—/[%(X)/sinxdx]dx
25,1
x“dx = 3dt
1 =X(—cosx)—/1.(—cosx)dx
~1=3 3J 1_ t2 3f :_XCOSX+fCOSXdX
:%), log‘ ‘+c =—xcosxtsinx+c
3 33. IZ/tan’lx dXZ/(tan’lx.l)dx
11 14x9 d
~ 698 1_x3 :tan“x.fldx-[[&(tﬁn_lx)fldX]dx
2 =xtan’1x—/ X~ dx
27. 1= SUCEX 2
/\/tan2x+4 L+x
) thanflx—L 2x dx
put tanx=1t =secxdx =dt 2) 14x2
1= il TSN
—log|t+,/t |+c 34. I=fex(%—%)dx
- IOg’tanX"‘ V tan’x +4 ‘+C' consider f(x) = %,then f'(x) 2—5
1 1 . .
28. I= / x2 ng = / 232 dx thus the given integrand is of
the form e*[f(x) +/(x)].
+
oty SR R
_ X
-@1og\x+3\+c- 1=
1
2. 1= [y 3. 1= [ Va—xdx
pute*—1=t =eXdx=dt /92— <%
Ldx=Ledt = Ldt -/ -
o eX (t+1) =3y2’—x*+%sin'3+c
.I:/ (11)dt= tz-l—l’;dt =3y4—x"+2sin"' 5 +c
o t(t+ t(t+
L 36. 1= [JX+dx+1dx
= [ (¥~ +1)dt =loglt|—loglt+ 1]+
/(i t”l)dt ol |1 ogltF1l+e = [Vx'+4x+4-4+1dx
L eX_
=10g| t+1 |+c=log| X |+C =f./(x+2)2—3 dx
— / 2 2
30 1= [logxdx= [ logx.ldx 42(72) 2(‘/§) dX2

= X2 (x+2)2 - (/3)% -

- 1ngf1dx—f[§7x(logx)/ldx]dx § (x+2)%—(/3)
—logxx_fL x dx TIOg‘(X+2)+VX2+4X+1|+C
- . X.

_xX+2 /2 _
leogx—fldx=xlogx—x+c =Tg vxitdx+
=x(logx—1)+c %log|(x+2)+\/x2+4x+1|+c
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_ 1 _ 1
:/(%"' 11X)dX

=loglx|—log|l —x|+c

X
=log|ﬁ|+c

DEFINITE INTEGRATION (2 MARKS)

—

1
I=f_11(x+1)dx=[x2—2+x]_1
= )2 - (~)2]+[1- (= 1)]

La-p+a+)

_1 _
38. sz\/gdx =5 X0+2=2
put x = sin’¢ 3 ,
1= [ fds=[logx
dx = 2sint cost dt 2. X [ & ]?
/_sin? =1 —log2
=/ 18131;52,6 -2sintcost dt (0%3 08 )
. t_ =10g§
Z/%Qsintcostdt / )
/2 T,
=/28in2t dt 3. I= | cosdeZ[sinX]O
:f(l_COSZt)dt:t—Si%J‘FC :Sin%—sin(): —0=
2sint.cost
= t — £SI0LCOSt (
e 4. 1= [ edc=le;
=t—sint.costtc _645_64
=sin'Vx —Vx.V1—-x+
sin”!x = Vx. 1 —xte =e'(e—1)
_ (Sin_lx)g _ (' dx 171
39. I_fdjdx 5. —'[ \1_X2 —[Sll’l X]o
putsin 'x =t =gin'1—sin'0
. 1 _ —_ T _H_T
..\1_X2dx—dt 5 —0=1%
4
. 6. I 5 :5[ 8% 1
:M_i_c Xo— 2
4 —%[log(x—l)—log(xﬁ-l)]j
— 1llog2—log g
1 = g|log2~log 3|
0. 1=[1lidx
1+eX 2
utl+e¥=t =eXdx=dt =Llogd =1Jlogs
p 2 3 2 2
de::—th ,
1 7. I=f cos’xdx ——————— (i)
=>dx=7—7dt 0
t_]_ .[1(/2 2(7[ )d
LT 1 _ 1 1 = cos™ (3 —x)dx
“I_-/‘t(t—l) dt _f(t_l t)dt fn/z 2k ()
=loglt—1]—1loglt |+c T SIEex 1
_log’%“c adding/ (i) and (ii), we get
- /2
eX 21=1 (cos’x + sin’x) dx
=log‘ 1+eX ‘+C /2
= ldx =[x]"
. _ T _ T
. .21_ 2 :>I_ 4
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g = [3 x4 INDEFINITE INTEGRATION (03 MARKS)
’ N X2+1 X

putx’+1=t= 2xdx=dt 1. I= [ (5x+3)y2x—1 dx

=(5x+3) [ /2x—1dx— +(5x+3) [ V2x —1dx{dx
. XdX = %dt éx 1)3/2 f{(ZX— 1):;/2 '/‘x }
= (5x+3) fs{ 5 }dx

when x = 2 then t = 5 and 1 5 x2

when x = 3 then t = 10 BEanlC el ‘f(@x v

_1 [dt _ 10 LS 3) (25— 1) — 5 (2x—1

I=5] % 2[logt] g (ox+3)(2x—1)*"—3. bR te

=%[log10—log5] =L (5x+3) (2x— 1)~ F(2x— 1)+
log log2 %(QX 1" [5x+3—(2x—1)]+c
=L (2x—1)"(3x+4) +c
9. 14x2 _ [x(x+ x*+ 3x
1 2 B x+5 _f x+5 O
puttan "x =1t f
1 |20+ 105 |ax
_x
when x =0 thent=0and —7_2X+1010g|x+5|+c
when x = 1 then t = 7
— s 4 i 2 2
/1 27/ 3. I—/sm de—f(sm x)’dx
A1= [t :[7]0 _ [ (1= cos2xy
m2_ )
%ZQ—Z sz(l-l-cos?2x—20052x)dx
/4 /4 :Zf 1+%_26082X)dx
10. I=f sin’x dx=2/ sin’x dx
Rl Y 1 [2+1+cosdx—4dcos2x 4.
22[ #dxzz (1 —cos2x) dx 4 2
1
e SI2xT*_ @ 1 .. T =3 | (34 cos4x — 4cos2x) dx
=[x =5 =G - gsind <)

1 _ 3x , sin4x _ sin2x
=17 3 + 39 4 +c
1 1
I= L x(1—x)%dx= [ (1—x).x%dx 4. _fCOSQX—COSZQ
1. “6 ’6 1 I= COSX — COS O dx
1 1 XH Xn+2 _ 2 —
= [ (-5t )dx=[ — _/(2cosx 1) — (2cos’a—1)
Jé n+l  n+42 o COSX — COS O dx
— 1 _ 1 _ n42-n-1 _ 1 cos’x — cos’a
Nl 042 - (i D)(012) | 0243042 =g [COSXZc0s Qg
’ _2f (cosx + cosa) (cosx — cosa) dx
: L o (cosx —cosa)
1= [ edx=[e’]
N i =2 f (cosx + cosa)dx
=e'—e =e—«
= 2sinx+ 2xcosa +c
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I=ftan4xdx=f(tan2x.tan2x) dx 9. I= fx g
:ftaH2X(S€CZ><—1)dX put x = a tan @ then dx = a sec’0dl
Zf(tanzx sec’x — tan’x) dx .-.]:f a?—is-ecf:faﬁgﬁ = ZSSZZZ‘Z’CZ
=/(tan2X sec’x) dx—ftarfx dx 1 1 1. .=z
B 2 ) 2 =Efd(9=6t9+c=atan o te
—/tanx.secxdx—f(sec x—1)dx d

10. = =

=/tan2x.se02xdx—fsec2x dx+f1 dx I /,/);Q—a2

put tanx =t in Istintegral, put x = asecf

= sec’xdx = dt . dx = asec0.tan 0d0
1= [ fdt—tanx+x 1= [aseclianbdd _ fasecdiond g

Ja’sec’0 —a
_t
=g ~tanx+x+c =fsec@d9 = loglsec O+ tan0 |+,
3
=ta%—tanx+x+c log /——1‘4—01
=log|x+vx*—a’|—loglal+c
I=/tan’xdx = | ¢ tan’x d
fanX X /anX an X dx :10g|x+m|+c’
:/tanX(SGCQX_l)dX where ¢ = ¢, — log|a|
/tanxsecQX dx—ftanx dx dx
put tanx =t in first integral, 11. I:/ [ —
= sec’x = %: sec’x dx = dt put x = a sin 0, then dx = a cos 6d0
_ acos 0d0 acos@

.'.I=/tdt—loglsecx| I_/ m facose
_t
_7—log|secx|+c =fd9=6+c=sin’1§+c
Zta%—loglsecch / dx

12. 1= —F——=
[— dx :f 1 & yx*+a’
x’—a’ (x+a)(x—a) put x = a tan 0, then dx = asec’0d0
_ 1 (xta)—(x—a) dx :f asec%@d@ /‘asec do
2a (x+a)(x—a) Ja’tan’0 +a’ asec0
1 1 = =
=9 ( — X+a)dX fsec@dﬂ 2loglsec@+1:an@|+c31
_ X X
=217a[loglx—a|—loglx+al]+c = log a+\/ 32+1 to
1 _ =log|x +yx*+a*|—loglal+c
Z—log‘ x4 ‘—lrc —
2a xta =log|x+yx’+a*|+c
dx 1 where ¢ = ¢, —log|a |
I= 7= | T~ dx
2o x f(a+x)(a_x) 13 I:fxz—g§+13:f(x—§))(2+4
_ 1 (a+x)+(a—x) dx dx
2a (a+x)(a—x) :/(X_3)2+(2)2
1 1 utx—3 =t
21a x a+x then dx = dt
Z%[—logla—x|+log|a+xl]+c sz( )th( E =%tan’1%+c
t)+(2)°
_ 1 atx
_ZaIOg‘a—X‘+C :%tan—lxgi_kc
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_(_x+3 _ X
— d 2 let X
letx+3—A.%(5—4x—x)+B (x—1)(x—2)(x—3)
A B C .
= A(-4-22)+B “o-D x-2) -y
equating the cofficients of x and the constant _AG-2)(x-3)+Bx-1)(x-3)+Cx-1)(x—2)
terms from both sides. (x-1)(x-2)(x—3)
oA and AA4+B—3 >x=A(x—2)(x—3)+B(x—1)(x—3)
Al o +C(x—1)(x—2) —(ii)
. 2,an — . put x = 1,2, 3 in (ii) successively we get,
. I —4 — LT
=y et s 1=ACD(-2)=A=}
3=C(2)(1) —c=13
Inl,,put 5—4x—x’=t,..(—4—2x)dx=dt L 12
—fi—2ﬁ+ "If/ 2(x—1) X—2+2( 3)]‘:1X
oo e e b
=2Y5—4x—x +o (i) loglx—1|—2loglx—2|+ loglx—3|+c
Now,
dx dx 17. I=fe*smxdx ......... (1)
Iz:f\/5_4x_x2 =f\/9—(x+2)2 Integrating by parts ,we get
putx+2 =t=dx = dt I=e*fsinxdx—f{(%(ex)fsinxdx}dx
f =sin"' 7+, =e‘(—cosx)—fe‘(—cosx)dx
\/32 3
- 2 =—excosx+fe*cosxdx
—sm 3 e m (i) =—e‘cosx+e‘/cosx dx—/{dix(ex)/cosx dx}dx
Substituting the value of Ijand I from
(ii) and (iii) in (i) we get, = —e'cosxte'sinx — / e*sinx dx + ¢
1 : ) o or,I =e*(sinx — cosx) — I+ ¢; from (i)
=—52vb—4zr—2*) + ! +te—5
2( =) Sm2 3 “72 or,]+1=e*(sinx — cosx) +c
2 . . x+t
=—y/5—dz—g’ +sin" * C, =e'(sinx —cosx) t ¢
V5—dr—a’ +sin” Fg=+ 9 = e*(si ) +
X . c
where ¢ —_%Cl_i_CQ s I= % (smx—cosx) +71
+ . | e*sinxdx = & (sinx — cosx) +c;
5. 1= X%Q dx 2
. = -
9 wherec=%
= [t
\/X -1 Jx-1 18. IZ/‘xsin’lxdx
X 2 - _
=f‘7dx+ff—dx put x = sin 6 = dx = cos 6d0
/ 2_1 / 2_1
X < X .'.IZstine.cosede Z%fesin%d@
_ /7 _
_/ /x*—1 dx+210g|x+ X 1|+C' Integrating by parts ,we get;
Now, I=50 [ sin20d6 - f{d(e /sinZGdﬂ}dG]
_ X _1 2x N
Let L—fmdx - Qfmdx :%6< C%SQS)_[ C%SZG de]
putxj—ldztt :1> 2xdx = dt :%—6005264—511126]
Ilszﬁzfxm/?-i-cz:,/xz_l-i-@ :%’ 6(1—251n26)+251n620086]+c
S I=yYx =1+ 2loglx+Vx'—1|+c+e i (1 2x0) + x|
=yx’—1+4+2log|x+vx'—1|+c BEL . T e
where ¢ = ci4c. %[(2){ —1)sin'x+xv/1—x*]+c
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d
(x+1) & :f\/(‘/ﬁ)z_(x_?))z dx
) 2 2
-/ _+11J;22 e dx x—3, /13 3
x+1) e N(CUCIT .
. J x—1 2 d
= /e [<X+1)2 (x+1)7 |4 (x/;:%)Q X_%
] x=1 2 sin™ ( )+c
= el By dx ’ 3
—1
consider f(x) = x+1 , _ 2X4—3 e
2
| — _
then f'(x) (x+1)* %Si 1(2%3)"'0
Thus, the given integrand is of
the form e*[f(x) +f'(x) ] 23 _fxsin’lx
: I= | “7/—dx
2 _ /1 2
Hence,/(x_i_Jrll)Zexd —X % e"+tc I=x 1
X put Sinle:t = mdxzdt
I:/tSintdt
.1 2%
20. = L
I / S (1-|-x2)dX Integrating by parts, we get
:than’lde Iztfsint dt—f{dé?fsmtdt}dt
Integrating by parts, we get
o f f[ d (tan" )f2d ]d =t(—cost) fl —cost)dt
I=tan x| 2dx dx (tan X X [dx — teost 4 sint 4+ c
:2Xtanflx_f1_2i_xxz dx+c =—sin'xy1—x*+x+c
_ G 4y xsin_'X o /] — o x b
2xtan 'x —log|l +x*|+c f/——x x=—gin 'xy1—x"+x+c
21 1= [/X+x+5dx [ DEFINITE INTEGRATION (03 MARKS)
:f,/(x+1)2+(2)2dx 1 we have,
_x+1 2 2 — boodx
=75 (X+1) +(2)+ [m_{_\/*
2
27log|(x+1)Jm/(x+1)2+(2)2|+c fl VX+ —\F
+ x+1 x+1
:X21 x’+2x+5+ f \/XT \/7
2log|x+ 1+ +2x+5 |+¢ (x+1-x)
=f (Vx+ —\/§ ) dx
:[2( +1)3/2_2X3/2]1
22. I:/\/1+3x—x2dx 3 37 b
— [ VI= (= 3x) dx = 5lx+ 1" —x"]
. 9 9 _2 32 13/2 (132
= [Ji-{w-25x+3 - & = 22" -1 = (12~ 0)]
_ ‘ =24 1) =2
= [J1+9 - (x-3) ax £(2/2-1-1)=%(2/2-2)
=[P =321
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=—[tan0—1] =—(0

-

/2
:[ \/sin 725
or, I —/

Sll’l X

sinx +

COSX

sin (%

—x)

COS X

cosx +

sin X
Adding (i) and (ii) we get,

+4/cosx

/2 3
sin x

o= [ V2
0 sin x

/2 /2
:f ldx =[x] =%-0
0 0

_n
2

sI=

% Ans.

I:.0[4lx—1|dx

:fllx—lldx+[4|x—1|dx

= -

[\D|>—l

HefT-12 (TfoTa)

=
[

X
2
e
2

v+l =

dx

+ 4/ cosx

)-o]+|(z

5

2

_4)

X +\/cos(%—

dx ——— (ii)

dx+fx—1)dx

- ] qEal

/2
I= Z log sinxdx —— (i)
/2
2[ logsin(%— )dx
/2
=j log cos xdx ——— (ii)
Adding (i) and (ii) we get,
/2
2l = j (log sinx + log cosx) dx

/2
=f log (sinx. cosx) dx

_ / sm 2x

—fl '2d—/”/21 24
=] logsin2xdx— [ log2dx

put 2x = t in 1st integral

) _1
.dx—2dt

when x =0 then t =0,

when x = %, then t=m

n n/
s20= %[ log sint dt — logZ[X]0 2

/2
= %J[ log sint dt —%log2

/2
= [ log sin xdx — %log 2 (by changing

variable t to x)

T
= 1—710g2
T
S22l =—7log2
T
R | =—710g2

/4

IZ[ log (1 +tanx)dx —— (i)
/4

= [ 10g (1 + tan (f — %)) dx

(™ 1—tanx
—Z 10g(1+71+tanx)dx

_f”“] (1+tanx+1—tanx
- ) 08 1+tanx

_ n/4 2 .
= [ o8 (ny) dx = ()
Adding (i) and (ii) we get,
/4
21= [ log(1+tanx) dx

/4 2
+ [ Tog (T any) s

)dx
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n/4 n
:[ log (1+ tanx)dx + Let I=l cos’x dx —— (ii)

[n/4[10g2—10g(1+tanx)]dx Z/O’T[coss(r[—x) dx
n/4 /4 T
= J)[ log (1 + tanx) dx +[ log 2 dx =—j cos’x dx ———— (iii)
—fn/4log(1+tanx)dx [+ cos (1 = x) == cosx]
" 0 adding (ii) and (iii) , we get,
= [ log2dx = log2[x}" = § log2 ol =0
1= G log?2 - 1=0,

Hence,[anOSSdezZIZZXOZO
I Z/O%Icosxldx

/2 /2 10. I=[ 5% —dx— i
:f |COSX|dx+f/3 | cosx |dx [ [+sinx & ()
0 /2
- n/:lcosxldx _[ 1+sm(7‘[ X)
/2 31/2 .
:/0‘ (:osxdx—_//2 cosx dx _f 1+smde— (ii)
+ [T cosx dx Adding (i) and (ii), we get
31/2 o ‘ 21_ “X+7T_Xd
= [sinx]? — [sinx [7},* + [sin x 7, =) T+snx &
= (sin7—sin0) — (sing%—sin% - T[[nl-FéinXdX
+(sin27‘c—sin37n) _ [ Llosinx o
1 —sin’*x
=(1-0)—(—1—-1)+[0—(—1)]

] —sinx
=1+2+1=4 T~ cos’x dx

= TE/ (sec’x —secx.tanx) dx
0

_f 1 +m
n:s( Jcosx >dx ——— i)

cosx ++/sinx

= nt[tanx —secx [}
= t[(tanm —secn) — (tan 0 —sec0) ]

<n+£, ) =n[0—(=1)—(0-1)] =2n
[ il Ty dx o
/6 .
\/cos \/sm (%"‘%—x) o
:/ /sinx dx ——— (ii) . I:Z smx-l—cosxdx___()
i 4/sinx ++/cosx P
Addmg( )and (ii), we get _ f 9 X dx
21 —f ldx =[xJ = §_% % sm<%— )+cos(72[ X>
=7 n
.. o 2 ..
f cosX t+sinx cosx T sz X~ (i)
[— /Zn cos’s dx Adding (i) and (ii), we get
0 - ) . /2 X+%_X
= 2[ cos’x dx ———— (i) 2l = 1 Sinx -+ cosx O
[ cos(2m — x) = cosx] :% " J1r dx
sinx + cosx
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N 1
..1—4[ dx

ﬁ(%sinx%—%cosx)

T :|7r/2
0

__T
42

= ﬁ[lod sec% + tan% ‘ - log‘ sec%— tan% ”

= nf[log (V2+1) ~log(v2 —1)]

M—log(gﬂ) 4[10g (Y2 +1)

= +
Qﬁlog\f 1)

_ a a—X

= ,. —dx
faoyal—x’
c 1
Zaf —dx
- ya’ —x
dx X
=2a ——— = 2a|sin ' -
o al—x a lo

=2a[sin'1 —sin'0] = 2a<% — O>

I= Za.%=7ta

DEFINITE INTEGRATION
AS THE LIMIT OF SUM

where nh =b—aand n — o«
Heref(x) =x*,a=0,b=1

HefT-12 (TfoTa)

We have [ f(x)dx= ™ > hf(a+rh)
a r=1

~.f(a+rh) =f(0+rh) =f(rh)
= (rh)’=r’h’
andnh=b—a=1-0=1
[ ) ax= hZf a+rh)
_ lim -
=0 h;r2h2
li uit
- hlino hg;rz

_ lim h’n(n+1)(2n+1)
T h-0 6

lim nh(nh+h)(2nh+h)

h—0 6

_ lim 1(1+h)(2+h)
T h-0

6
_1IX1xX2 _ 1
6 3
o ege = L
"[de_i%

From definition
[Tt dx= "™ > he(a+rh)
a r=1

wherenh=b—a,n -
Heref(x) =e*a=0.b=1
~.f(a+rh) =f(0+rh) =f(rth)=e
andnh=b—a=1—-0=1
From (i)

[ i)dx= Jim hZf a+7h)

_ lim hz o
r=1

h-0

N 0 eh+62h+63h+e4h

_ lim he“(l—e““)
~ h-0 1—e"
lim , e'(1—¢)
h—-0 1—eh
lim .
h—0 1+ e
_ lim e"(e—1)
h—-0 <eh—1>

h
Iim .
hﬁoeh(e 1)
lim (e"—1)
h-0 h

_ 60(81_ 1) _ (e—1)

FATE IR, I, SRV




3. From definition

/bf(x) I hhino > hf(a+rh)

a r=1

Where, nh =b—aandn — o

Heref(x) =x, a=0,b=3

~.f(a+rh) =f(0+rh) =f(rh) =rh
andnh=b—a=3—-0=3

From (i) /0.3f(x) dx = hliino hZf(a+rh)
r=1
_ lim |\
= h;rh

— hm hz ZH: r
r=1

h—0

_ lim h2n(n+1)
h-0 2

_ lim nh(nh +h)

T h-0 2

_ lim 3(3+h)

T h-0 2

:% Ans..

4. From definition
[ 1dx= " St (a+ 5h) — ()
Where,nh=b—aandn — «
Here, f(x)=x+e*,a=0,b=4
s.nh=b—a=4-0=4
~.f(a+rh) =f(0+rh) =f(rh) = rh +&*"
. From (i),
[[+eds= T 0y (h o)

_ hm 9 N hm o 9rh
=, .h ;th h;e

_lim ,n(@+1)  lim, e*(e™—1)
_h—»()hz 2 +h—»0h e —

_ lim nh(nh+h) . lim he” (e¥'—1)
S heo 2 h=0 o —

_ lim 4(4+h)  lim e™(e'—1)

T h-o 2 haom

HefT-12 (TfoTa)
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Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

HefT-12 (TfoTa)

gd X'ty =a’ &1 dF%bd GHHAT gRI
freTel |

Find the area of the smaller portion of the
circle x*+y*=a’ cut off by the line x = % .
RiEGANC!] x=% g1 fawifoa gqa x> +y*=a’
@ 9 A ¥ BIT 91T & aF%d e |

Find the area of the region bounded by the
parabolay = x* and y =|x]|.

WA y=x' @ y=|x| 4 fiR &3 &1
A% Fd B |

Find the area bounded by the parabola
y’=4x and the straight linex +y = 3.

WRadd y'=4x AT O¥a @l x+y=3 ¥
fiR a3 &1 aa%e A1d BN |

Find the area of the region bounded by the
parabolas x>’ =y and y*=x.

WRaeAl x'=y @A y'=x 9 fiR a3 &1
SAB A B |

Find the area lying above the x-axis and

included between the curves x*+y’= 8x
andy’ = 4x.

-8 & FW gd X' +y'=8x Ud WAy
y'=4x & wead! 83 1 d9%d Fd SIg |
Find the area of the region enclosed by the
curves x’+y* =1 and(x-1)+y’=1.

apl x’+y’=1 @ (x-1+y’=1 @ fir
&3 BT &A% ATd BIY |

Using integration, find the area of AABC
whose vertices are A(2,0) , B(4,5) and C(6,3).

wdhed fafsr &1 yaT svad gY e v e
ABC &T &5%ea =itd difoig s it AQ2,0),
B(4,5) Td C(6,3) ¥ |

Find the area of the smaller region bounded

2
Y= =1 and the straight

by the ellipse —+ b’

Yy
llnea+b—1

- Application of Integrals
pters | Tl & IHET
Q1 Find the area of the circle x"+y =a" by aef a0 x_ z——lqa"\}@n _+% 19
integration. fir @y zﬁ—?l gA%d A DI |

5- Marks Solution

1Ans: -

=4/’4‘de
0
=4fa\/az-xzdx
0

43

_4[
=4<

Whole area enclosed by the given circle

=4(area of the region AOBA bounded by the
curve , x-axis and the ordinates x=0 and x=a)

Xa
v
a Jo

X0+ 2s1n "1 0]

. 2. -1
p) a’-x’ 2s1n

2
7)(%) = 7ra’ sq. units

2 Ans: -

From the figure ,

Required area = 2(area of the region ABDA)

a YA A
a
=2fydx X=9°
3 =0
=2/ a’-x’dx < G%%Awm X
7 |
—o|X oo a o X
_2_2 a’ X2+281111a% vy ¥
[ / 2
=2_%X0-%X ;a a7(sm 1-sin ;)]
_,[W3 . At 1)
g at 2(2 6
[ - 2
=2 \égaz+37x%] g[ f $q. units

ST IR, I, ITR@US




3Ans:-

Given curves are

> Gl A (1)
andy =[x | ..o (2)
From (2)

X, whenx =0
-x,whenx < 0
on solving (1) and (2) , we get
curve X’ =y and y = x intersect each
other at O (0,0)and A (1,1).

and curve x’=yand y

other at O (0,0)and B(-1,1).
.. shaded region is the required region .
Draw AD L OX and BC 1 OX'.
.. Required area = 2(area of region OEAQO)
1

=2 [ (yi-y)dx
0
1 1
=2 f ydx (for the line 0A) - 2 f ydx (for the parabola)
0 0
1 1 21
=2fxdx-2fx2dx=2[x7 0-2[
0 0

alf-o)ff0)r

4 Ans: -
Given curves are

and Xty =3

From (1) and (2)
y' =4(3-y)
=y +t4y-12=0
=y=-6,2

.. Area of shaded region
i.e. Area of region OCDAO

=_6/(X"X2)dy=_6f[(3'3’)'y72

2

e Y YT Z(-s-
[3Y 2 12L (6 2

= (% + 18) = 63—4sq. units
5Ans; -
FHE{T-12 (TfOTe)

X intersect each

_1 .
=35 units

)-(-18-18-

Given parabolas are

> Gl QO (1)
and Y’ = X woeveerereenne (2)
on solving (1) and (2)

points of intersection

are 0(0,0) and A(1,

.. Required area

1).

=fl(yl'yz)dx=fl(/§-x2)dx

0
. im
=[%x%-% =%-%=%sq.units

0

6 Ans : -
Given curves are

From (1) and (2)

X’ +4x = 8x

or, x’-4x=0=x=0,4
. Whenx=0theny =0

When x = 4 then y = 4(in first quadrz‘ﬁi’t)

.. Area of regionOPRQO =
Area of regionOPQO + Area of regionQPRQ

1) v A

4 8
= _[ ydx (for parabola) + f ydx (for circle)
0 4

=f2\/;dx+/8«/8x-xzdx
0 i

=2/4\/;dx+f8«/42-(x-4)zdx

4
4
= 2[%;%]0 +f,/42 -edt
0

—3@-0)+|Evee e

Putx-4=t
Sodx = dt
ifx=4,t=0
ifx=8,t=4
%sin"%:

=3 X8+ [(0+ 8sin"1)-(0+ 8sin™0)]

4
_32 8w _,_32
=3t 0= tan

- %(8 +377) sq. units

{73}

ST IR, I, ITR@US
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7 Ans

Given circles are

25

NI\l
+
{<N
|
[y
i
Yk
~
N

and (x-1)+y’ = 1......... (2) ©

centre of circle(1)is (0,0) and
radius = 1 unit

centre of (2)is (1,0) and radius = lunit

by (1) —(2),weget2x-1=0

‘7

.. Required area = 2 X area of regionOABO

= Zf (x1 - x:)dy

—2f 1-/1-y*)]dy

From eqn(l ) , X~y 1° 2,.'. For arc ABx = 4/ 1 'y2
l'y2

From eqn(Z) x"1=xy1° y2, Forarc OAx = 1-
%
—4f J1-yidy- zf 1dy

= 4[l\/1-7yz+%sin'ly]0 oyl
i st ol
=<27c V3

3 2 ) $q. units

HefT-12 (TfoTa)

8Ans: -
Equation of side AB is Y ;r

y-0=

5-0,
2(x2)§

3(x-2) (1)
Equation of side BC is

ory=

Y'Yy

y-5=2-5(x-4)
SH(x-4)

or,y-5=-x+4or,y=-x+9........ (2)

or,y-5=

Equation of side AC is

y- 0_6 2(X 2)

or,y = 3(X~2) v 3)
From B, draw BP | OX and from C draw CQ 1 OX.

.. Area of A ABC = ar(AAPB) + ar(trapezium BPQC)/' ar(AAQC)
4 6 6
=fyAde+fyBcdx-fyAcdx
’ 4 5 ! 6 : 6 3
= ff(x -2)dx + /(-x +9)dx - f Z(X -2)dx
2 4 2

S ERN R e
2|12 2x2+ 2+9X4 4|2 Zx2
= 310+21+[36-28]-3{6-(-2)]
=5+8-6="7sq. units

9.Ans YA
B(0,b)
Given equation of ellipse is ? € w0
2 2 - 4,
X—+§—1 ............. a X O%‘) NX
s X Y Y'Y
and line is 5 + 3= Lcueenns 2)

we have to find the area of shaded region

.. Area of region ABCA = f(yl - yz)dx
0
= / ydx (for ellipse) - f ydx(for line)
0 0

-/ gmdx- f —b(aa"‘)dx

0

x\/az-x __[ _x
=3Q®m*rsm'w Gm-%?)

mab _ab
—( 4 )sq unit

.. Required area = (”2[) ab

b
a

)sq unit

ST IR, I, ITR@US




Differential Equation
Chapter-9
3Tdbo THIBROT
3
] MCQ:- (Fg§fabeda U8 - N (?lx ) 33y+2<g§) v
Q1 The order of the differential equation PT U € -
2 (a) 4 (b) 2
2x2d):-3ﬂ+y=0is (c) 3 (d) 1
dx dx
N dzy 3 gi +y =0 Q6 The ordel;i and degree (;)f tEle differential
Hife 2: equation dx )4, =y +<d—y) are respectively
(@) 2 (b 1 )
© 0 (d) Not defined y+<g—§) A Hife wd
(araRwTRYT) T B
Q2 The.dlﬂerentlal e(!uatlon representing the ' @ 22 (b) 4.1
family of curve y" = 2c(x + \/E) , where c is a
positive parameter, is of © 24 (d) 4.2
y = ZC(X + \/E ) , S8l C s ©u-lcA®d 9rad Q7 Integrating factor of the differential equation
2.3 frefid 819 a1d 9B BT Adba dy y=1+}’.
i . dx X
g fre=tifea & fea yar @1 8hm? 1+
y
(a) order 1,degree 3  (b) order 2,degree 3 IqHA FHHT Gty = x  PT UHIdeq
(@ 1) (1 3) (@ 2) (1 3) TTWX% b e
(c) order 3,degree 3 (d) order 4,degree 4 @ e (b) xe
(c) e¥x (d) x/e*
(@I 3) (T 3) (P 4) (T 4)
Q8 Whatis the integrating factor of
Q 3 A solution of the differential equation dy
dvy d + ysecx = tanx
d .
d—§+ ysecx = tanx &1 HHIG [ONH T 27
>od
Addbel HHIBROT (gy> 'xd—§+y=0 Ca)l
3. X (a) secxttanx (b) log(secx+tanx)
@) y=2 (b) y = 2x (c) ew= (d) secx
(c) y=2x-4 (d) y=2x>4 Q9 'l;lhe general solution of the differential equation
Q4 The order of the differential equation di T is
2 d
‘;32'= 1+(%)zis Jadbel aHIHOT y %Eﬂmgﬂﬁi
X d2 ay v
Aqbel GHIHIOT 1 +<E> ¥ dife (a) y=k/x (b) y=kx
& (c) y=klogx (d) logy=kx
(@ 1 (b) 2
© 3 ) 4 Q 10 Ifa and b are the order and degree of the
differential equation
Q5 The degree of the differential equation dy d’y
+ +xy =
(d3y>2_3d2y+2(d_y)“= . Yax X(dx2> Xy = cosX , then
dx’ dx’ dx) ¥ I a dAT b Iadd GBI
dy d’y _
yﬁ+x (dx2 >+xy— (VI1).¢
HEIT-12 (TTOT) =5 SINE 3RS, A, TIRWUS




$ oife dor ud &, al

(a) a<b (b) a=b
(c) a>b (d) None of these
(37T ¥ D13 TEN)

Q4

(O

Q6

Very Short Question (2 Marks )

Q1 Find the differential equation of the family of

curves X’ +y’ = 2ax .

Q7

aBt B g X'y’ = 2ax B Adbhd GHIHIT F1d

DI |

Q8

Q2 Form the differential equation of the family
of parabolas having vertex at origin and axis

along positive y-axis.

Q9

U WRAAAl & G &I Iddba @i ffa
By forar M qa-fag o 2 ik a1

AT TG y-31eT B faem 7 2

Solve the following differential equations : -

frr=ferRaa sraea gfiaxv &1 g N : -

dy_1+y2
Q3 &x " 1+¢

d
Q4 G =y4-y',-2<y<2

Q11

Q12

xdy - ydx = /x> +y*dx

gi -y = cosx
x%+2y=x2
%+2y=sinx

d
coszxd—i +y = tanx
(1 +x*)dy + 2xydx = cotxdx , (x # 0)
d
(x+ Y)% =1

dy y
Xdx - Y~ xtan -

Long Question (5 Marks )

Solve (8d @) : -
dy X- 1 X X
Qs d—x=y+2(y¢'2) Q1 (1+e4)dx+eﬁ<1-§,>dy=0
Q6 g% =1-x+y-xy Q2. (xcos%+ ysin%)ydx = (ysin% - xcos%)xdy
Q7 g_;' =1+x)(1+y?) Q3 ydx+ xlog(%)dy -2xdy =0
g dY_ 1-cosx Q4 (x2-1)ﬂ+2xy= 2
Q8 “dGx =~ 1+cosx dx x'-1
dy 5 (A+x) gty = tan”
Q9 xgy V=X Q X) gy Ty =tan’x
d
d Y 4=
Q10 xd—§=x+y Q6 gy~ 2y =cos3x
| Short Question (3 Marks) | d
y 2
Q7 (xlogx)z=+y=“*logx
Solve ; - (B &N :-) dx X
2 2 — d
Q1 sec'xtanydx +sec’ytanxdy =0 Q8 di - 3ycotx = sin2x , given that y=2, when
Q2 ylogydx-xdy =0 T
X =5
Q3 e‘tanydx+(1-e*)sec’ydy =0 2
H&{T-12 (TFOTe) =5 STH1E 3R EL, I, SIRWUS




Q9

(1+y*)dx =(tan"y-x)dy

d
Q10 d—§+xy=xy3

MCQ 1-Marks Solution |

Ans : -
1-(a) 2-(a) 3-(c) 4-(b) 5-(b) 6-(b) 7-(c)
8-(@) 9-(b) 10-(c)

|

2-Marks Solution |

1Ans:-

Given curve is x*+y?=2ax ............ (1
fear T 9% 8 xMHy’=2ax ... (1)
on differentiating both sides w.r. to X,

Tl 9% x P GUE AdPhdd HRA U,

*. From (1) and (2)
(Haem (2)9 ,

dy)
2 2 _ ay
Xy _x(2X+2ydx

dy
2 2 2
or, Xty =2x -|-2xydX

d
or, 2xy(T3(,+x2-y2 =0
which is the required differential equation .

I8 anfise sradel BT 2 |

2 Ans: -

HefT-12 (TfoTa)

Let P denote the family of parabolas and let (0,a)
be the focus of a member of the given family ,
where a is an arbitrary constant.

AT f6 P WRae & g & a1 (0,a) AT BT

frame 2,981 a BIs W IR o |
*. Equation of family P is
Id: bl B HA P BT GHHIT B

Differentiating both sides of equation (1) w.r. to X,
we get,

FHHIOT (1) B Il TWRE x d GUH Jddhferd

B WX,

dy
2x—4adX
< dy
y dx
d
or, 2y=xd%

2
S 2x = [ from (1), 4a = X7 ]

-2y =0

which is the differential equation of the given

dy
or, X dX

family of parabolas.

IE A ¢ wRaadl & G T Jadd THHIT 2 |

3 Ans: -

: . . .. dy 1+ y2
Given differential equation is X " TixC
fear T srawa aHfieRor @

dy _ dx
or b} 1 + y2 1 + XZ
Integrating both sides, we get

QI OR% GHTHfeld HRA WX,

dy _ dx
1+y? 1+x?
or,tan”'y =tan"x + ¢

or, tan'y —tan"'x = ¢
P Y
1+ yx
y-X
o T+ Xy
y X _
or, T Xy - k
which is the required general solution.

I8 anfise AUd B 2 |

or, tan’ =C

= tanc

(where k = tanc )

4 Ans : -

fear T sawpa gHieRoT 2@

o : dy
Given differential equation is -7~ = 4-y

dy

on integrating both sides, we get

Tl OB GHTHfId B UR

[t
orf\/zzi fdx

or, sin’ (%) =x+c

=dx

ST IR, I, ITR@US




or, % =sin(x+c¢)
sy =2sin(x +¢)
which is the required general solution.
IE e AUE B4 2
SAns:-
fear wan sawa whawor 2@

x-1
y+2

Given differential equation is d% =
or (y+2)dy = (x- 1)dx
Il OB GHIBfId B+ R

integrating both sides,we get

f(y+2)dy=f(x-1)dx

X2

y2
or, 5-+2y="5-x+tc¢

y'+4y _ x*-2x+2¢
or, 2

y’+4y =x*-2x+k, where k = 2¢
y +4y-x*+2x =k

Which is the required general solution.
I8 arfise s ' 2|
6 Ans : -

feam wam sasa wfiaRoT @
Given differential equation is

dy

&—l-x+y-xy

d
or, %: 1(1-x)+y(1-x)

d
or, g =(1-x)(1+y)

d
or, 1+yy =(1-x)dx

Tl TR% AT AT B W
integrating both sides , we get

d
1oy =/ (1-x)dx

2
or, 10g|1+y|=x-x7+c

Which is the required general solution.

I8 i AUS 8 2 |

HefT-12 (TfoTa)

7 Ans : -

feam war sawa Wi 2@
Given differential equation is

dy _

1o +y)
d
or, 1+yy2 =(1+x%)dx

integrating both sides , we get

d

3
: X
or, tan'y =x+3 +c¢

Which is the required general solution.

IE) Irfise ATIP B8 2 |

8 Ans: -

dy _ 1-cosx
dx 1+cosx

_(1-cosx
or ,dy = <m>dx

2sin’ %

or, dy = —~2 dx
20052%

or, dy=tan2X2dx

or ,dy = (Secz%' 1>dX
Tl OR% FHTHfd A W

integrating both sides , we get

Jay=[see' 5 1)ax

an’y
7

or, y=2tan%-x+c

Which is the required genreal solution

IE) e AIP Bl 2 |

or, y= -Xx+tc

9 Ans : -

fear @ srada Tfievor @

d
Given differential equation is x dz -y =x’
dy
OF 4x " x Y T X s D




d - :
I d%+ Py=Q @ wu & Paw sawa | 3-Marks Solution

1Ans:-

SPS— en__1
8, WP = faar = sEed wfiavor @

<> 9 Q=X

which is a linear differential equation of the . . . L
Given differential equation is

fromg—z +Py=Q , where P =-% ,Q=x sec’xtanydx + sec’ytanxdy = 0
Now LE=¢/Pdx = ef'%dx = elogx = elogli dividing by tanx.tany , we get
S1F= L SCCX gy S;‘Zyy dy =0
.".Solution of the d.e.(1) will be HHIDITd HY 4R
I qbd FHIHIT (1) BT & ST : - Integrating , we get
Y'%:f%'XdXH s&%derfStZigdy:logc
or,%ZXvLc =y=x"*+cx or, log|tanx |+ log| tany | = logc
I8 s e ' 2 or, log|tanx.tany | = logc
Which is the required general solution . or, | tanx.tany | =c
10 Ans : - cotanx.tany =+ ¢
fear a7 e gfidver @ or, tanx.tany =k wherek=%c¢

Which is the required general solution.

T 3pfe AP BT T |

d
Given differential equation is X% =Xty

d
Or,%ZI % 2Ans :-

dy 1 fear T srawa aHfieRor @
or, gy ~x Y T L (D)

Given differential equation is ylogydx - xdy = 0

which is a linear differential equation of the form
dy . or, xdy = ylogydx
ax TPy=Q, whereP=-,Q=1 dy _dx :

dy or, 7y10gy g s (
T g FPY=Q P W P WS qada QI Wb GHIDIT B UR
Tfievor 2 oigf P =_% ,Q=1 Integrating both sides , we get

_ Pdx __ ~-l;dx — logx o V% — L dy = d_X
Now,I.F.—ef =g/ ¢ = glow = gle =X fylogy_/ <

.". Solution of the d.e.(1) will be or, log(logy) = log|x |+ log| c |
3 Aadbel AHNDHROT (1) BT &l BT : - = log (logy) = log| cx |
y'%:/%.ldXJrc =slogy=cx = y=¢e°

Which is the required general solution.

T 3pfe AP BT T |

or, y = xlog| x [+ ¢cx 3Ans:-

or, %Zlogllerc

Which is the required general solution. fear aran sader afidRor @

Given differential equation is
el e AP BA 2 | § 2
e'tanydx + (1 - ¢*)sec’ydy = 0

Or , ex SCC y

FHET-12 (TfOTA) ST ST IR, I, ITR@US




TR Id dA W

Integrating , we get

d
Given differential equation is di(/ -y =cosx...(1)

which is a linear differential equation of the form

e* sec’y | dy . B
fl-e"dX+f tany dy = logc x TPy=Q, where P=-1, Q=cosx
or, -log(1 - e*) + log tany = logc - g—erPy:Q 3 w1 1 N

X fddd
any
or, 10g1 = logc ﬂ‘-ﬂWT%\_IIEToP=—1,Q=COSX
t . ‘px_ —ldx — _—x
aw _. = tany = c(1 - ¢*) LIF=elm=el =g

or,
1-¢*

Which is the required general solution.

I8 e AUS & 2 |

*. Solution of d.e. (1), will be
AA: b AHNHIVT (1) BT &l BT : -

4 Ans ;- y.e* = fe'x.cosxdx FC o, ()
feam A sasa wfiaRoT @ Let I = fe"‘cosxdx
Given differential equation is = cosx.(-¢e*) - f -e*(-sinx )dx
_ _ 2 2
xdy -ydx = yx* Ty dx =-¢"Ccosx - f ¢ sinxdx
or, xdy=(y+/x*+y*)dx . . ) )
=-e cosx-[smx(-ex)-fcosx(-ex)dx]
dy _ y+tyx’+y’
or, & - f .................. (1) = e’x COSX + e_x SlnX - / e-xcosxdx
Which is a homogeneous differential equation or, I =e™(sinx - cosx) -1
TE Uh GHET Adbed BT R | or, 21 = e™(sinx - cosx)
_ Cody _ dv ¢ (sinx - cosx)
put y =vx .. 4T V+de 1= 5
*. Equation (1) becomes ¢ (sinx - cosx)
. Fromeqn (2),y.e™= 3
-, aHi@BRoi(1) 8 orar @ .
.y = SINX"COSX ..
Lodv VR SYEET
VTXax ~ X Which is the required general solution.
dv > dv__ _ dx 3T @I
or, X g% =yl+v or,\/m—X e A T
TTHfd Y R 6 Ans : -Given differential equation is
Integrating , we get feam rar s @ &
_ dy dy 2
log| v+ 1 +v?|=loglx |+ logk xd—x+2y=x2 Lo TXY =X D)
= |V +y1+v | =klx| which is a linear differential equation of the form
d 2
= v+yl+v'=tkx=cx,wherec=tk dZJrPy Q whereP=;, Q=x
2 d
%+ 1+%:CX I" d—z+Py=Q ® w4 & Wad AaHd
= ytyx’+y’=cx’ ﬂ“ﬂmé,ﬁlﬁ'P:%,sz
Which is the required general solution.  LF. = o/ P = of ax = glosx — gl — 2
I8 e AUS & B | .. Solution of d.e. (1) will be
5Ans ; - ", 3ddb ol GHBROT (1) BT BT BT
faar T Jrawd wievor @ Y‘Xzzfxz'XdX+c
HEMT-12 (0T 50 SIS REY, A, STRWUS




Which is the general solution of given d.e.
IE) anfise @ud ' 2 |

7 Ans : -
fear an saea e @

: . dy .
Given d.e. is ax 2y = SINX oo (D)
which is a linear differential equation of the form
d .
dz +Py=Q, where P=2,Q =sinx

gE %+Py=Q @ ©U & ad @advd

iR 8, SR P =2, Q = sinx
. LF. =¢/t =l =2
*. Solution of d.e. (1) will be
" 3ddhd THIHIT (1) &1 & BT

y.e™= f e™.sinXdX + ¢ oovevivennne (2)
Let [ = f e sinxdx
= sinx et et - cosxdx
) 2
2x . . 2x 2x
= % - %[cosx(%) - f % -(—sinx)dx

_ ¥ sinx _e™ - cosx _L/‘ ™ sinx
2 4 4

- e (2sinx - cosx) _ 1,
o, 1T 4 4

2x . -
or | I+%I _¢c (2sm47‘< COSX)

5 e”(2sinx - cosx)
or, 4 I 4

_ e™(2sinx - cosx)
s I= 3

*. From eqn(2)
L),

2x . _
=S (ZSIH;{ COSX) N
= 1g(Zsinx - cosx) +ce™

which is the required general solution.

I8 apfise AUD B 2 |

HefT-12 (TfoTa)

8 Ans: -
fe=amr T sada GHieRoT 2

: LAy LY
Given d.e. is dx + X =X (D)
which is a linear differential equation of the form
d
dy +Py=Q, WhCI‘CP—* Q=x’
dy

aw g tPy=Q @ wu &1 W Iawd
Wﬂ%aﬁP=%,Q=X2

c. I'F_:e/‘de:ef%dX:elogx:X

*. Solution of equation (1) will be

aidt: WD (1) BT gl B0 - -
Y'X:fX'XZdXJrc

or, xy=/x3dx+c
4
or, xy=XT+c

X3

_ Y
YT 4T

which is the required general solution .

I8 afise AUd B 2 |

9 Ans : -
fe=m T saded gHieRor 2

Given differential equation is
dy
2 =
COS™X 4y +y = tanx
y + 2 _ 2
or, gy T Sec’X.y = sec X.tanx ........... (D)

d
which is a linear d.e. of the form % +Py=0Q

where P = sec’x ,Q = sec’x.tanx

g8 %+Py=Q 3 U &1 Nas Jadd
wfievor 8, o' P = sec’x , Q = sec’xtanx
Now , LE. = ¢/ " = g/sechix = gum

*. Solution of eqn(1) will be
3d: WSRO (1) BT g BT : -

y-e" = fe“‘"x -sec’x - tanxdx + ¢
*.sec’xdx = dt

put tanx =t

. y.e“‘“XZ/t-e‘dtvLc
—tfedt f(d(t) e‘dt)dtJrc

ST IR, I, ITR@US




= te‘-fe‘dtJrc
=te'-e'tc
= tanx.e™ - ¢ +¢
=e" (tanx-1)+c
sy =(tanx - 1)+ce™
Which is the required general solution.
I8 arfise @ud ' 2|
10 Ans : -
faar a1 srawa afieRoT -

Given differential equation is

(1 +x*)dy + 2xydx = cotxdx

d
or, (1+ Xz)d% +2xy = cotx

dy 2x _ _cotx
’dX 1+X2'y_1+xz ................ (1)
d

which is a linear d.c. of the form -+ Py =
where P = 13—X 7,Q= lc_?t;(z

d
qg d%:+Py=Q @ ©U &1 Nad [@da

«n_ 2X _ cotx

wHwT & Wl P=1"5,Q=17"15

i _2x x x2
Now , LF. = ¢/ P = e/ it = gleind) = | 4 x2

*. Solution of equation (1) will be
Ird: IHHROT (1) BT & BN : -

y(+x)= [ (1+x) 2 dx +c

or, y1+x%)= /cotxdx+ c
or, y(I +x*)=log|sinx |+ ¢

y =1 +x*)"loglsinx [+ c(1 +x*)'
Which is required general solution.

T e AT B B |

11 Ans : -
(X+y)d—y— L, or,g—i‘,—xw
or,ﬁg-x=y .................. (1)

which is a linear d.e. of the form

%-FPX—Q,Where,P:-l,Q:y

HefT-12 (TfoTa)

I8 3X+Px Q @ ®u & ad Jada

i @ w8t P=-1,Q=y

S LF. =/t =gl = gv

*. Solution of eqn(1) will be
3ra: FHYHROT (1) &T & BN : -
x-e'y=/ye’ydy+c

or, x-e"y=-ye'y-f-e"ydy+c
=-ye"-e"+c =-e’(l+y)+c

wx=(1+y)+tce
Which is the required general solution.

TE) e AP & 2 |

12 Ans : - Given d.e. 1S Xg_z =y- xtan%

fear & srada Tfievor @

d
= ANy )

which is a homogeneous differential equation
I U I adbd FHiHIer 2 |
. Puty=vx

. dy dv
. dix_VJerx

‘. Equation (1) becomes
wHfieror (1) g wrar 2@
dv _ .
V+XdX = v -tanv
= xdl =-tanv
dx

dv. _ dx

or, tanV X
- / dx
tanV

or, fcotvdv =-log|x |+ logc

or, log(sinv) +log| x | = logc
= log|xsinv| = logc
= |xsinv|=c¢
= xsinv = %¢ = k (say)
Y
= Xsin = k

Which is the required general solution.

I8 afise AUS g 2 |
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5-Marks Solution

1Ans: -
fear T sade GHieRT @

Given differential equation is

a +e%)dx+e%<1 -%)dy =0

dx _ e%<1 _%>

OF , 3 =" 7 e 1
dy 1+ek )
which is a homogeneous differential equation

gg U GHYTT ddd GHfidvor 2 |

_ dx _ dv.
Put x =vy ,then dy —V-i-ydy

.". From eqn(1),
Id: aHiHYr (1)9 -
N dv _ e'(1-v)
ViYdy T T+e
dl:_ev(l-v)_
dy l+e'
~_—e'(1-v)-v( +e)
B l1+e'
dv _ v+te'
o Ydy ~1+e¢°
1+e’ __dl
or dv =

cyvte WY y

1+e" , dl
=>/VJreVd‘V_fy
= loglv+e'|=-logly|+c
= logly(v+e")|=c¢

:ec

=>|y(V+eV)

= y<;+ e%) =+ ¢e° = k(say)
X+ ye% =k
Which is the required general solution .
IE e AUE B 2
2Ans:-
foar T sraea aiieRoT 2
Given differential equation is

y y

y<xcos% + ysin—)dX = X(ysin% - XCOS;)dy

y y >d_y
dx

X

or, y(xcos% + ysin%) = X(ysin; - XCOS L

HefT-12 (TfoTa)

dy {Xcosiersin(%)}y

or, dx =

Y Y
{ysmX xcosX}X

dividing num. and den. by x? , we get

I AT &Y Bl x* ¥ fauforg a1 wR,

o femsd ool

= 1)

dx y .y Yy } (
{;sm; -cosy

d
Put y=vx,then%=v+xg—;

4 el
.. From (1), V+Xg_;: (cosv + vsinv)v

vsinv - cosv

dv _ v(cosv+vsinv)
or> X dx vsinv - cosv

dv _ v(cosv + vsinv - vsinv + cosv)
or, X4x ~ vsinv - cosv

_ __2vcosv
vSinv - cosv
or vsinv - cosv dv = 2dx
> vCcosv X

or, [ Yo av=2 [ L dx

= f(tanv - %)dv = 2log| x |+ logc

or, ~loglcosv|-log|v|= 2log| x|+ logc
or, -log| vcosv|= 2log| x |+ logc

or, 2logl x|+ log| vcosv | =-logc

or, loglx*vcosv|=logk (-logc = logk)
= |x*vcosv|=k = x’vcosv =tk =¢
(Where +k=c¢)

2 Y

y _ y _
=X €08 =C =Xycosi =cC

Which is the required general solution.

T 3pfie AP BT T |

3 Ans : -feam a1 Sade gHieRor 2

Given differential equation is

ydx + X10g<z>dy “2xdy =0 oo (1)
or, yd; = 2x-x10g(%)
dx _,x _x <1>
or, dy 2y ylog -
dx _, x, X <x)
ua _ =242 A
or, dy 2 y ylog y ) s 2)




( loga =- log%)

which is a homogeneous differential equation

g U GHYTNI 3ddbdd GHfidvor 2 |

dx dv
Put th =v+ty
ut X = Vy cn d =V dy

Fromeqn(2), v+ yg—y =2v+vlogv

= y% =v+vlogv

- dv _ dy
v(l+logv) ¥

dv _ dy
:>fv(1+10gv) fy
= log|1 +logv|=log|y|+¢c

= log 1 +logv | _

j— C

:‘1+logv

=1+ log§ =ky,
Where k is an arbitrary constant.
Which is the required general solution.
IEY arfise @ ' 2|

4 Ans : -

feam T saea gHfieRoT 2@

d
Given d.e. is (x2- 1)% +2xy = 2

dy 2
or, &-I—Xzz(l y =

_ 2
-1y

which is a linear differential equation of the form

dy
ax TPy=Q
) SN
WhereP—Xz_1 ,Q w17
d
qu_iJrPY:Q*Waﬂ’\}mW
THHRT c p__2X ~N__ 2
%, TF'%T P_X2_1 ’Q (Xz—l)z
o LF. = e/ P = o/ 3374 = gloeler) — 42

*. Solution of equation (1) will be

ra: aHdRoT (1) BT & BN : -

Y(Xz‘l):/(xz‘l)'ﬁ-dx+c

:fxzz-l

dx +c

y(x*- 1)=2-llog’X;1 +e

-1
x+1

Which is the required general solution.
I arfie @uS B 2
5Ans ;-

or, y(x*-1)=log| X5 |+c

fear T Iawpa gHieRoT 2@

Given differential equation is

d

(1 +X2)d—z+y =tan"'x

dy 1 _ tan'x
Or,d7X+1+X2-y—W .............. (D
which is a linear d.e. of the form
dy 1 tan”
d—+Py Q,wherePZW ,Q= I_I:X’i

dy

Tw®w g tPy=Q 3 wU 1 Nad IadHd

SRICaL] - _ tan'x
2 wEIP=1 . Q=10
Now, L.LF. = efpdx = ef,ljdx — gn'x

‘. Solution of equation (1) will be

3ra: HIdRoT (1) &1 & BN : -

an’'x an”'x tan X
y.¢' =/et T+x — dx+c

Put tan'x =t .. [+ dx = dt

y.et = /te‘dt-i- c

—tf ‘dt - f{d(t) e‘dt}dt+c
= te' -/e dt+c
=te'-e'tc
Ly-e=(t-1)e'+c
or, y-e“ *=(tan'x-1)e™ *+c¢
. y=tan'x-1+ce™"
Which is the required general solution.
d arfise @mud B 2|
6 Ans: -
feam T srawe wifiever 2

Given differential equation is

dx 2y = COS3X e (1
FHET-12 (TOTd) R FIS.3REY, I, STREGUS
|




which is a linear differential equation of the form

dy
dx

+Py=Q,where P=-2,Q = cos3x
IE %+Py=Q @ WU &1 Nas IJadwa
wfieror 8, o8t P =-2,Q = cos3x
Now, LF. = ¢/" =/ 2 = ¢

*. Solution of the equation (1) will be
3 GHIHROT (1) BT &l B : -

y-eX = / e cos3xdx+c .......... (2)
Let [= / e cos3xdx

then

1= cos3x/e'2*dx-f{(%(cos3x)/ e"z"dx}dx

_a2x _a2x
=—& LO5K SOS3X -/(-3sin3x)<—e2 )dx

:w g e sin3xdx
2
= %053)( g -sin3 dx]
a2 22X 1
== C2053X - ka -2 [ > cos3xdx
= -2¢™cos3x + 3¢” s1n3x 9 I
or, i -
2x (2 + .
or I+%I _ e 2cos3i< 3sin3x)

13, _ e (-2cos3x + 3sin3x)
or, 417 4

== He' *(-2c0s3x + 3sin3x)

‘. From eqn(2),
-2X
y e™= %(3sin3x -2c0s3x)+c¢

>y= %(3sin3x - 2cos3x) +ce™

Which is the required general solution.

TE) I AP BT 2 |
7 Ans : -
fear @ sado THfievor @

d
Given d.e. is xlogx - % +y= %logx
dy . 1 _2
Or’&jLXlogx'y_F ............ (D
d

which is a linear d.e.of the form % +Py=0Q

_ 1 —
where P = xlogx and Q=

HE(T-12 (TUTe)

g8 %+Py=Q $ ©U & M@ @dpd
3 o _ 1
2, orel P_xlogx

Now, LF. = e/ " = ¢/ sos® = glellowy = logx

and Q=%

*. Solution of equation (1) will be

3ra: HdRoT (1) &1 & BN : -
y logx= [ %
= 2{logx [ L dx f{ (logx) /Xd}dx
o) -
=-210%+2/%dx+c

2logx 2
X X

Z-%(logx +1)+c

logxdx + ¢

C

. y-logx Z-%(longr 1)+c
Which is the required general solution.

Ig) e AP Bl 2 |

8 Ans: -

fear @ srada Tfievor @

Given differential equation is

dy .

dx 3cotx.y = SIN2X ..oovrvenrnnene (1)

which is a linear differential equation of the form

dy

ax T Py = Q, where P =-3cotx , Q = sin2x
dy

aw® g TPy=Q $ ®©U & Wasd @dvd
wfioor 2, wigl P =-3cotx and Q =sin2x

Now IF — edex — ef-3c0txdx — e-3logsinx — elog(sinx)'3
1

sin’x

*. Solution of the given differential equation(1)

will be

= (sinx)* =

ard: Ry ¢ srabd FHBROT (1) BT &l BT : -

1 f( . 1 )
X — = Sin2x X —— X+c
Y2 sin’x sin’x d
Y _ [ 2sinx-cosx dx + ¢
sin’x sin’x

COSX
=2f —S—dxtc
sin’x

ST IR, I, ITR@US
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HefT-12 (TfoTa)

—2/—+c where sinx =t

=- c= 2 c
t Sinx
y 2
N S — R
©si'x | sinx | ©
S0y =-28in°X + eSin’X (2)

Now , given y =2 when X = %
. Fromeqn(2), 2=-2+c=c=

y =-2sin’x +4sin’x
Which is the required particular solution.

I8 ardise a9y gl 2|

9 Ans : -

fear A sfadd THfieRor @

Given differential equation is

(1+y*)dx =(tan"y - x)dy
dx _ tan'y-x
or, dy B l—i-y2
dx _tan'y
or, dy B 1+y 1+y
dx | tan'y
Or’dy+1+y2 x—1+y2 .......... D
which is a linear diff. equation of the form

7 ,..2 X

tan’y
1+y?

1
@ﬁLPx:Q,whereP: Ity ,Q =

CLF. =/t =it = ey
*. Solution of the differential equation (1) will be
I qbd FHIHIT (1) &I & BT : -

4 1, tan
X.etany:/etany 1+}2]d+

=/te‘dt+c , where tan'y=t

Cfea [14D fealare
=te' -/e dt+c

=te'-e'+¢

=e'(t-1)+c
Loxee"Y=e""(tan"y-1)+c

“tan”'y

x=tan'y-1+ce

Which is the required general solution.

IE) e AP B8 2 |
10 Ans : -

fear T sawpa GiiHxoT 2@

Given differential equation is

dy
ax TXY = XY e (1)
dy x
or, % : %+y_}3, =
or lfdfy-i—l*-x— 2)
N y3 dX y2 ..................
1 _ _2dy _dt
Put t y3 dX dX
1dy _1.dt
or, y3 dX ) dX ..................... (3)
‘. Equation (2) becomes
-%%{+t.x =X
or, 32X t=-2X .o 4)

which is a linear differential equation of the form

AL, pi=Q, where P =-2x and Q =~ 2x

I8 %+Pt—Q 3 w4 &1 ad Jadd

wfieror @ Wil P=-2x and Q=-2x
. IF — edex — ef—2xdx — e-x2
*. Solution of equation (4) will be

Id: FHIHIT (4) BT & BT : -
t.e'xz=fe'xz(-2x)dx+c

=e¥ +c
1 _XZ _XZ
=3¢ =¢e *tc
Y
1

=5 =1+ce"
Y’
Which is the required general solution.

I8 sfise AUD B 2 |
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Chapter: 10 '\\;e'ét;;r Algebra

gfabedd Uy (MCQ) | 8.

1 Marks Question:-

Position vector of the point (x,y,z) is

i (x,y,p)@1 Rerfa afeer 2

(A) i — yj' — 2k (B) T+ yj — 2k

©) xi—yj+2k (D) i +yj +2k 9,
Position vector of the point (1,0,2) is

fa=g (1,0,2) &1 Rafy wfeer 2

(A) 1+]+2k B) i+2

©) ©+3k (D) 1+ 2k

Find the maginitude of vector G = ¢+ +k

afeer ¢ =1+ +k @1 uRaror g 10.
A) Z+j§+k ®B) \/lg

©) 3 (D) /3

Magnitude of vector 2. — 7) — 3k is
|feer 20— 77— 3k &1 aRmmor 2

(A) /61 (B) /62 11.
(©) /64 D) V32

If vector 20 +3j =i +yj thenx=___
afe wfeer 20+3/=ai+y & @ x=___

If ¢=5+7/-3k and b=2i—3—k
then a — b is

aft G=5i+7/ -3k sk b=2i—3—k @
a—>b &I

A) Ti+107—4k  (B) 3i+10/— 2k
(C) Ti+45—2k (D) 10i — 215+ 3k
If 121=2§—3jand B=—1i—then A+ Bis
equal to

aft A=2-3 sk B=—i—j 2 @
A+B =2

(A) 3i—4) B) 3i—2

©) i—4 D) 2i—3)

Find the unit vector in the direction of AB

where A(1,2,3)and B(4,5,6)are the given
point

wafeer AB & srfaer amae afeer sra #ikig
el A(1,2,3) 3k B(4,5,6) 21

(A) 5i+7]+9% B) 3i+37+3k

(C) 4i+10J+18K (D) —3:+37—3k
If a=2i+Aj+kand b=4;—2j+ 2kare
perpendicular then A = ?

afe a=2+A+k sk b=4i—2+2k
dwad 8L dl A=7

(A) 5 (B) 6
(A) 2 (B) 3 © 4 D) -5
(©) 4 (D) 9 s af
6. The projection of vector a=2i+ 3j + 2k on 12. g?e_ 4§.c:l;]r% is product of - 517 and
b=i+2+F is o SV
LA A A = s A afewr 50 +5— 3k 31— 47 + Tk &1 afewr
dfeera =20+ 3+ 2kwrafeanrb =i+ 2)+k L Y
[OTH B |
WR Y& B |
(A) 15 (B) -15
A) 10 15
(A) /6 B) /6 (C) 10 D) -10
5 \/6 6 \/g 13. \ZVhicp vector direction is along the vector
© —5— D) —3— i+25+3k ?
The pr(A)jecfion ofvector 1 -A|-j on ¢ —7is afeer §+27+ 3k @ argfeer wfeer sia 22
afeer ¢ +7 &1 afeer ¢ —7 W ya9 8| (A) 20 —4j+ 6k B) i—2/+3k
) 2 ®B) 0 (C) 2i + 45+ 6k ™) 3(:—27—2k)
© -1 D) 1
HEMT-12 (0T =51 SIS REY, A, STRWUS




14. If cand Dare nonzero vector and la—0|=7
a.b = Othen A) V5 B) 5
u;[% ¢ s b s wfaw @k (©) % D) %
ab=02a
(A) (_1:: b (B) EZ”E 21. If Ois the angle between @ and b such that
©) la|=7] D alb |@.5|=1axb|then Ois
15. The Addative inverse of vector —27 -I-]A'—l%is gfe gfeer g sk b @ €9 &1 &1 92 3k
afeer —2i +j — k &1 arsq yfes (o) et |a.b|=]axbler at O=1 wr ghm
R (A) 0 ®)
. A T
@A) —2i—j—k  ®) s+j-k © 3 oz
(©) %(_ 9% +6— ]%) D) 9} —j' iy 22. The dirfrctioil cosiile of the vector ¢ + 27 + 3k is
N ~ N afewr ¢+ 27+ 3k &1 feq —arargs s
16. If |a|=1,b|=2and a.h = 1then angle 2ot o
> . 1+ 27+ 3k
between @ and D is (A) 1,23 (B) T
afy [a|=1,0]=2sRk a.b=1=ar ¢ sk o L 2 3 -1 -2 -3
F & dia @1 ol g © e 1 ® i i
T T
A) 35 B) 4
9 VERY SHORT QUESTIONS
© 5 ®) -
17. The unit vector along the vector 1. Find t}le villue Aof X, y and z, whAereAvector
G=2 13k is a=xi+2)+zkand b=2t+y+k are
o equal.
;ﬁﬂa=22+3j+k$(ﬂﬁﬁ‘ﬂwm xy Iz or W S1a AR, o afer
‘"'1 ) ) ) a=xi+2+2k sk b=2i+y+k e
(A) ﬁ(2i+3j+k) (B) —6(2i+3j+k) 2l
1 A A oA 1 jor o o~ 2. Fipd a vector in the direction of the vector
(© J14 (2i +3j+k) ) H(ZZ T3 +k) 5t — 7+ 2k. which has magnitude 8 units.
18.  If |a|= 3,|_b’|=é§and axDBis a unit afeer 50 —j+ 2k @ srgfeer wfewr sma difere
vector then angle between @ and b is . Foraar aRRamT 8 g@1¢ 2|
. ~ 2 N 3. If a=20—j+2kandb=—1i+j—kthen
aft [a|=3,[b]= "3 ¥R aX by dord find a unit vector in the direction of (@ +0).
afeer & @ wRker ¢ ik b @ fa &1 Bl aft a=2%—j+2% sk B=—i+j—F &
iﬁmln - al |few (@+0) @ sqfy gorg wfeer s
A & B) 4 PIFTQ |
© 5 ®) T 4. If A(1,2,-3) and B(-1,2,1) are two given point
> - > in the space then find AB.
19. If\a|¢0,]b|¢()andaXEZOthen )
o - N afe fag A(1,2,-3) 3R fag B(-1,2,1) siaRa&
afe [a|#0,|0]#£0 8k axb=0 =& a a4 PSRN
A) a=0 B) alb X Rera e R
- T 5. Find the position vector of a point R which
=aX
© anb B D) ab=axb divides the line joining point P(1,2,-1) and
20. If |a_)|= 2,|b|=3and ab=4 then Q(-1,1,1) in the ratio 2:1 internally.
[a-b|=7? farg P(1,2,-1) @R Q(-1,1,1) ' fram areh
afr |a]|=2,|0/=3 sk ab=4 2 @ @l & fag R, 2:1 9 Jurd # 3 fawrfoa
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6. Find the value of P for which P(ZA +j + l%)
is a unit vector.
P& wF od @R wigl P(i+)+k) v ga18  16.
wfeer 21
7. Find the angle between the vectors i— Zj + 3k
and 3t —2) +k
afeer (—2+3k R 3 —2+k @ 9 @ |
DIV FTd PG | ;
8. If a=5i—j—3kand D=:+3—5k
then show that vector ¢+5 and @ — Db are
perpendicular.
afy a=5i—7—3k sk b=7+3;—5k at
g &% b afeer ¢+ 0 ok ¢ — b ov=aq 2|
9. If G is unit vector and (Z—a).(z +a) =12
then Find the value of |§:)|
afx @ gord whwa(F-3).Gra) =12 2
& at |7 | &1 wre sa Sy
10. Ifa=2i+j+3k and b=3;+ 5/ — 2k then
Find the value of |2 X 5 |
afe a=2i+j+3k sk b=3i+5—2k &
at |axD| sma g
2 A r 2 A n 3.
1. If (20+6/+27k)x(:+Aj+ k) =10 then
Find the value of Aand /.
afy (20+6/+27k) X (i + Aj+pk)=0 @
A SR g g g |
12. Find the area of triangle whose vertices are 4
A(1,1,2), B(2,3,5) and C(1,5,5). )
U6 S &1 da%d o difey, foras i
A(1,1,2), B(2,3,5) 3R C(1,5,5) 2 |
13. Show that the pojnts A
A(=2i+3j+5k), B(i +2j+ 3k) and
C(7i — k) are collinear.
g N
A(=20+ 37 +5k), B(i +2j+ 3k) sz
C(Ti—k) W@ 2|
14. Find the area of parallelogram whose
adjcent sides are represented by the vectors
a=1—7+3kand D=2 —Tj+k
Ud FHIAR agHS BT d9%d dd BIRY
e wer qond @ =1 — 7+ 3k s
b=2i—T7j+kerr fefRa 2 6.
15. Find the projection of a=2 —j +Lon
HE(T-12 (TUTe) (a0

a8 dl fag R &1 fag wfewr @& g ?

b=i—2+k

afeer @ =20 —j+k &1 afew
b=i—2/+k 9 48 91d B |
Find value (AT9 ST &Y 1)
i.GXE)+7.G ¥ k) +k.(i X))

3 Marks Question (Vector) |

Show that the point A, B and C whose position
vectors @ =3(—47—4k,b=2i —7+kand
c=1— 3j — 5k respectively, are vertices of
right angle triangle.

gulisy & fag A, B3R C foa Rerfa afewr
M a=31—4—4kb=2—j+k 3R
¢=1—3)—5k 2, ys audIv oo @ ol
®1 ftor vt 21

If  G=2i+2j+3k0=—i+2j+kand
c=3i + 7 such that (ZL)+ AB’) 1 ¢ then Find
the value of A.

afr a=2%+2U+3kb=—i+2U+Ek R
c=3i+/jzausR & & (a+A0) L ¢ @
A &1 99 91d S|

If A(1,2,3), B(-1,0,0) and C(0,1,2) be the
vertices of AABC then find the value £ ABC.
gfe fedt AABC @ ¥ A,B,C wHer: (1,2,3),
(-1,0,0) 3tz (0,1,2) @ @ £ ABC &1 419 91d
B |

If (_1), 3’8 be three vectors such that
a+b+¢=0and |Z|=3,|b|=5,|c|=7
Find the angle between @ andb .

afe a,b,c a9 wfkw 9 yerR 2 &
a+b+c=0a |a|=3,[b|=5[c|=72
ar afewr ¢ sk b ® 9= Sivr &1 A4 w|
B |

If EL),F,Z are vectors such that
|3|=5,|3|=4,|_c)|=33nd each vector is
perpendicular to the sum of the other two,
then find [+ 5+ ¢ |.

afe  q,b,c Gfewr sw usR 2 f&
la|=5,]0|=4,]¢|= 3 sk yx® wfaer s=1
3 ufee & AT W aaq 2 Al |a+Db+¢ |
BT A G PN |

Show that the points A(1,2,7), B(2,6,3) and
C(3,10,-1) are collinear.
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quizy o fag  A(1,2,7), B(22,6,3) v 4

C(3,10,-1) W@ ? |

(MCQ) Answer, Chapter - Vector |

Let O be the origin of the space.

then OA =f+2j—

3k

& OB =—i+2+k

. AB=0B—O0A
1. D 9. C 17. C =(—i1+2j+k) —(1+2j—3Kk)
2. B 10. B 18. B :(_1_1)54_(2}'_2]‘)4_(14_3)]5
4. B 12. D 20. A
5. A 13. C 21. B 5. Let O be the orlgm
6. A 14. D 22. C so that OP = 1+ 2j—k = a(Let)
7. B 15. D ®=—i+j+k=B(Let)
8. B 16. A
Point R divides PQ internally in the ratio 2:1
then @=M[“m'n=2'l]
m+n “° :
Very Short Questions Answer |
1. Giventhat a = D = 2(_7’+‘7+l€2):11 (z+2]—k:)
=>($’Z+Zj+zk):(2{+yj+k) (_2+1){+(2+2)JA‘+(2_1)]€
so that, the component of 2, j and k are equal. B o 3
nrx=2y=22z=1 _Tit4ytk PO
3 . o it 45tk
Hence, the position vector of R is 3
2. Leta =5i—j+ 2k )
Thenla | =52 + (- 1)2+22 6. Leta=Plitj+k)
=J25+1+4 @ |=Vp +p +p" =£PV3
=./30 We have given that|a | = 1
»+P/3=1
umi vector, p= iL
. { Gy 2 } 3
a=
v 7 Vs )
Hence, the required vector = 8a Leta = ZA_ 25- + 3k
5 = 1 4 2 » —~ A
- +—=—f =3i—2+
8{@1 m] /30 } b_>32 2 k
. Nowla |=y1’+(=2)"+3=/1+4+9 =14
3. Gienthal |g|:¢32 2)2+1°=/9+4+1=,14
—9i_ 54 RN AR
@= 2=y 2k a.b=(i—2j+3k).(3i—2j+k:)
—_tan_
bk . i =3+4+3=10
atb=02-1i+(-1+1)j+(©2- ~
4 ) b R (2A 1A)Z (C1+1)7+ 2Dk Let 0 be the angle between a and b,
1+ tk=1tk e 5
la+T =/ 12 =y/2 then, cosf = %0 = 10 :1/57
atbl=y1"+1°=y2 ] J14./14 M
Unit Ezitiziag )along (a+10) cosh = %
1,2, »
—4To =§(2+k) .5
la+0 | wO=cos" =
HEIT-12 (TTOT) = SINE 3RS, A, TIRWUS




10.

11.

HefT-12 (TfoTa)

Given that
a=5i—7—3k
b=1i+3/—5k
Nowa+b= 61 +2j—8k
a—b=4i—45+ 2%
~(@+8).(a—b)=(6i+2 —8k).(40 — 47+ 2k)
=24—8—-16
=0
Hence,(a+b)and (¢ —1b) is

perpendicular to each other.

(z—a).(z+a)=12

szrxtra—ax—a.a=12
S|zf—laf=12
‘. a is unit vector

SlEf-1=12 0

|z =13

=17 1=y13

Given that a = 254—}'—1—3[5
b=3i+5—2k
i 7k
axb=2 1 3
3 5 -2
=(—2-15)i—(—4-9);+ (10— 3)k
=— 17 +13]+ 7k
laxb|=y(-17)"+(13)+ 7
=289+ 169 + 49
=4/507

Gren that
(20+67+27k) X (i + Aj+ k) =0
v J k
Now|2 6 27
1 A p
o (24—6)1+ (27— 2u)j+ (24— 6)k =0
Equating the coefficient of i, j & k. We, get
2A—6=0=>A=3

27— 2u=0=p=2"

=(21—6)1+(27—24)7
+(2A—6)k

12.
Let O be the origin
then O4 = f+j’+2/€
OB = 2i + 3]+ 5k
OC=i+5j+ 5k
. AB=0B—-04=i+2j+3k
AC=0C—0A4=0i+4j+ 3k
oarea of AABC = %(E)XA—C))

~ ~

i J ok
Now ABXAC=|1 2 3
0 4 3
=(6—12)i+0-3)]+H—0)k
=_6i — 3] + 4k

Nowb (4B x4C) = 2i - 3 - 3k

Area of AABC=| 5B x4C)|=/9+5+4

4
=4/ % =§Jﬁ Sq. Unit

13. Let O be the origin. then
04 =—2i + 3]+ 5k
OB=i+2j+3k
oC=7i—k
Now AB= OB — 04
=(i+2]+3k)—(2i+35+5k)
=(+2)i+02-3)j+3B-5k

=3i—]—2k
BC=0C— OB

= (7i—k)— (i +2]+ 3k

=6i —2j — 4k
AC=0C—-04

= (7i—k)— (—2i + 3]+ 5k)
=9/ — 3/ — 6k

ik
Now ABXAC=|3 —1 -2
9 —3 —6

=(6—-6)i+(—18+18)]+(—9+9k
=0i+0j+0k=0

Hence, point A, B and C are collinears.
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14. 2.
Givefl thA@t ac{jacent sides of Parallelogram are Given that
S G =2i+2)+3F
b=2i—ytk o b=—i+2+k
Then the area ?f paz‘allglogram: laxb| T=3 4 j
/L —_—
e _i ; (@+AB) Lo (a+28).6=0
9 —7 1 = [(28+25+38) + A(—i+ 2/ +£)].(3i +7) =0
(14 21) i (6 1)+ (—7+3)E S[2-2)i+(2+22)7+ 3+ A)k].(3i+7) =0
= 207 + 5] — 4k =3(2-A)+2+24=0
Slaxb|=(20)+52+ (—4)° =6—31+2+241=0
=,/400+25+ 16 =8—-1=0
441 =21 “A=8
Hence, area of parallelogram is 21 Sq. Unit. 3 Let O be the origin. then
15. o S
Projection of aon p=ab OA =i+2/+3k
o 1Bl OF =—i
_@2i—j+B).G-2+R) .
2+ _ 2+ 2 . .
21(;)4_1( 2)5 ! 5.6 .+ ZABC makes between AB & BC
T /ltdt1l J6 6 . AB=0B—04 A
=—i—(i+2+3k
16 4. Gxk)+].(0xk) + k('>f.7) ) —— 21— 23k
A A ~ ~ A A~ ZX k‘ A — AR AL
=1i+7.(=)) +kk AR BC—?C AOBA
=1-1+1 Jxk= ZA = 2k +i
! Pxk == =47+ 2k
3 Marks (Vector) Questions Answer "'|AB'B_C>|:|_2_2_6|:1 0
1. Let O be the origin. |£| =/4+4+9=17
Then AB = OB — O |BC|=Vi+1+4=16
= (2i—j+ k)~ (30— 4j—4k) . cos (2ABC) = —AB-BC__
=i+ 3+ 5k |48 ”BC|
|4B |=V1+9+25=35 F[
BC=0C—-0B
= (=3 —sk)— @i —j+k . £ABC=cos (m)
=—i-2—6k
|BC |=y1+4+36=141 )
Ac=0c=04 o . Let 0 be the angle between @ and b
= (i — 37— 5k) — (3i — 4] — 4k) Now
=—2i+j— k - >
atb+c=0
|AC|=V4+1+1=16 ~ =
Now|BC [ =|4B [ +|4C [ :?ng) (i+g)_( 5 o)
Hence the point A, B and C =\a a -\ ¢ ¢
are the vertices of the right angle triangle.
HEIT-12 (TTOT) =5 SINE 3RS, A, TIRWUS




—

saatab+bat+bb=c.c =i+4—4k
slal+2ab+6=|cl AC=0C—0A=(3i+10j—k)— (i +2j+7h)

[-ab=lallblcost] =2+ 8 — 8k
Sla P+ F+20a 15 lcosd =|c ~NAB1=1+16+16=133
= 3°+5°+235cos0 =T |BC |=VI1+16+16=133
= 9+ 25+ 30 cosf = 49 |AC |=V4+64+64=y/4x33=2/33
= 30cosf =49—-34=15 | AC |=14B |+|BC |
- cos B = % :% Hence, points A, B and C are Collinear.
t9=cos’1%
6 = cos ™" (cos60°)
-0 =60
5. We have given that

al (b+c¢)bLl(c+
=a.(b+¢c)=0,b.(c+a)=0
andc.(a+b)=0
sab+tac=0,bc+ba=0
andc.a+c.b=0
By adding all, we get
2(ab+b.c+c.a)=0
sab+bct+ca=0
Now
la+b+c[=(@+b+c).(a+b+¢)
=la[+|b[+lc[+2@b+b.c+c.a)
=5+4’+340 (cab+bctc.a=0)
=25+16+9
la+5+¢ [ =50

la+b+¢|=/50=5y2

6.
Let O be the origin. Then

OA=1i+2j+7k
OB = 2i + 6] + 3k
OC=3i+10j—k

. AB=0B—0C= (2i +6j+3k)— (3i + 10j — k)
=—i—4j+4k
BC=0C—0B = (3i+10] — k) — (2i + 6] + 3k)
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Chapter-11

Three- Dimensional Geometry

3-faeita sarf

‘ MCQ:- (gfadmedia U8 - | Q5 The direction ratio of the vector 2 i+ j 2k
are
Q1 If a line makes angles 90,60 and 30 with a oa -~
the +ve direction of the axises x,y,and z afeer 20+ j -2k &1 fR@-arqura ZBTTIH I_2
respectively. then find the direction cosine . (@ 2,1,-2 ) 3,33
I e @1 x,y AR z F&Al D gD w7 > s 1 s o1 2
@l waer 90,60 @ 307 1 ®vr S @ © ==y d) —= =
at fag-ararg smd &Y | V373743 RIREIE
3 A A~
(@ 0, ; el (b) 1,{,; Q 6 The direction cosine of the vector - i -2 j -2 K is
. wfeer -1-2] -2k &1 Ra-arasT e
© 0,0,1 @17 (@) %%% (b) -1,-2,-2
Q2 A line makes equal angles with the axes. then (©) -1 ,L’ -2 (d) -1 , -2 ’i
the direction cosines are- \/5 \/3 \/g 3°3°3
—HrarEe ? i
${qi?;|:ﬁ a}_ﬁ:ﬁ ST 2 e g7 il sl Q7 The direction cosines of the y-axis are
(a) +£1,+1,+1 y-3i& &1 fEp-plargT |
b + Lo+ L 41 @ (0,0,0) () (1,0,0)
N © (0,1,0) @ (0,0,1)
(© 0,0,0
+ 1 4 1 4 1 Q 8 The vector equation of the line passing through
@ =+ J3°T /3T /3 the points (-1,0,2) and (3,4,6) is :
f8g(-1,0,2) 3R (3,4,6) ¥ BIHX W drell &1
Q3 Th? direction cosines of a line whose direction ®T afeer gfieer 8RN |
ratios are 2, -6, 3. (@) 1+2K+A@1+4]+4k)
Ifs & Y@ & fRe-Igura 2,-6,3 81 al U ) T2R+A@T+4514K)
fed-piargs |1 8 ? a o TR
T2 -6 3 2 -6 3 () -i+2k+A@i+4j+4k)
=0 s = b) ——, s N < = " ST
@ Usyss s @ -i+2k+A@i-4j-4k)
© 263 @ 2.6 3
7707 49°49° 49 Q9 The cartesian equation of a line
25 _ Y _2-6 o the vector f
Q4 Thedirection cosines of the line segment joining ¢ 3 7. 2 en the vector form
the point A(-2,4,5) and B(1,2,3) are of the equation is - A
— + —
fagal A (-2,4,5) s} B(1,2,3) & fram areh m—cﬁaﬂwﬂwx35=y7 =z26$r
Al Hﬁsﬁ?\-aﬁsms:l & | 3 . g afeer afiexor @ g ?
(a) T TT 7T (b) \/ﬁ,x/ﬁ’\/ﬁ @ (5i+4j+6k)-ABi+7j+2k)
S . b) (5i+4j-6k)+ABi+7j+2k)
© F r @) 77,779,797 © Gi+4j+6Kk)-A3i+7]+2k)
d Si-4j+6k)+rAQBi+7j+2k)
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Q 10 The vector equation
r=(31+5j-6k)+A(21+4]+2Kk) then the

4 12 3

13°13°13 qrell Y@ URER A 2 |

X LY Q2 Show that the line segment joining the point
cartesian form (:fthe (iquatf:)n 1/s\ IR A(1,-1,2) and B(3,4,2) is perpendicular to the
wfeer ¥fiaRoT r=(-3i+5j-6k)+AQi+4] line segment joining the points C(0,3,2) and
+2k ) &1 @rdfa aifiaver w9 g8 D(@3,5,6).

@ x-3 _Y+tS _z-6 feagy f famg A(1,-1,2) 3R B(3,4,2) &1 fiem

Xi3 y‘fs Zi6 el Y@rEvs | faTg C(0,3,2) 31X D(3,5,6) B
b)) =" = e arell Y@TEve & oA © .

(© X’;3 = yzs z + 6 Q3 A line passes through the point (1,2,3) and is
(d) None of these (373 @ B1E ) parallel to 31i+2j 2K .Find the equation of
the line in vector forms.
=g (1,2,3) 9 T[ORA arell @1 &1 |fewr
Q 11 The distance of the plane 2x-3y+6z+7=0 from A A~
the point (2,-3,-1) is afieRer Sd HIfTg o wfewr 3i+2j-2k @
wad 2x-3y+6z+7=0 ¥ =g (2,-3,-1) &1 & 2
2R Q4 Find the vector equation of the line passing
a) 4 ) 3 through the points(3,-2,-5) and (3,-2,6).
© 2 @ 1 fagan (3,-2,-5) 3R (3,-2,6) ¥ IO drefl =@
5 BT Afeer BT Bl Sd B |
Q5 Find the angle between the lines having
Q 12 The direction cosines of the normal to the plane direction ratios are 3,4,5 and 4,-3,5.
2x-3y-6z-3=0 are-
_ fa® arqura 3,4,531%4,-3,5% 9 &1 BT AT B |
e 2x-3y-62-3=0 % Sif¥rela P f-prame Q 6 Find the distance of the plane 2x-3y+6z+14=0
g | from origin.
(a) %,_7,# Td fag 4@ 9aad 2x-3y+6z+14=0 &1 & F1a

236 |
® 57,7
© -2 -3 -6 Q7 Find the value of A for which the lines

¢ al\}
7°7°7 x-1_Y-2 _z+1 x+1 _yt+t1 _z-2
(d) None of these (3% ¥ ®I$ a8Y) T — 4 — 1 amd 3 =75 =75
are perpendicular to each other.
Q 13 If 2x+5y-6z+3=0 be the equation of plane then A BT A1 F1d R frad o aver e
the equation of any plane parallel to the given x-1 yY-2 z+1 x+1 y+1 z-2
. = = Sﬁ—\f = =
plane is 1 A 1 - 2 2
WRER o &l |
I 2x+5y-6z+3=0 Ud A BT GHIHOT &l af 8 If @ B8.7 be th . hich a i K
5 7w - Q .a', Y e the angles, which a line makes
AxE5v-6243=0 with the positive direction of axes. Prove that
(a) 3x+5y-6z+3= sin‘a +sin’ B +sin*y =2
b) 2x-S5y-6z+3=0
(®) 2X+5y 6Z+k—0 I I3 Y@ gae FRame J| @ a9
(©) 2x+5y-6z+k= _ _ a,B,y &v sl €@, a1 g @sife &
(d) None of these (3% & I3 T8Y) sin’@ + sin> + sin’y = 2
‘ Very Short Question (2 Marks) | Q9 Find the direction cosines for a line that is
perpendicular to each of the two lines whose
Q1 Show that the lines , whose direction cosines direction ratios are (2,-1,2) and (3,0,1).

12 -3 -4 , 4 12 3 7 >
are 13,13>13 & 13°13°13 2re mutually SU Wl Ywr @ forg Rap-arargT @ ik
Perpendicular. S R aruraY (2,-1,2) 3% (3,0,1) archt < et
atfrfsqﬁﬁﬁ?ﬁmmls 1133 lgaﬁ—\r RERN A 4 YA®H U o4 B |
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‘ Short Question (3 Marks) |

Q1 Find the angle between the lines +=-2’i\-5’j\+
kK+A@Bi+2j+6k)and r=71-6k+p(i+
2j+2Kk).
fd T @t r=2i-5]+k+A3i+2]
+6k)ak r=7i-6k+p(i+2j2k)s 9=
BT BIOT AT BN |

Q 2 Find the angle between the lines

Q9 Find the equation of the plane passing through
the point (1,4,-2) and parallel to the plane
-2x+y-3z=0.

I9 gudd 1 wfiexvl ¥@d SIfeg, ol fawg
(1,4,-2) ¥ &) Wl @ vd g¥ad -2x+y-3z=0
@ gATax 8l |

Q 10 Find the equation of the plane passing through
the points (1,1,-1) , (6,4,-5) and (-4,-2,3).

ﬁ?g?ﬁ 1,1,-1) , (6,4,-5) 3R (-4, 23)@ oA
e e 1 FNER T

x-2 v-1 743 x+2 y-4 z-5 ‘ Long Question (5 Marks) ‘
Zﬁﬁ Tréis N 3ﬁ_3 -1 8 4 Q1 Find the shortest distance of | llnesr =i+ _] -
, IET +3 ‘7 4 5 k)+A(1-J+k)and l’—(21-_] k)+p.(21+
X y Z Sﬁ—\’ X = — y8 — Z 4 J +2 k)
$ah%|$rﬁwsn—crﬁ| @t r=(iR2j+k)+A(P-]+k)aR
Q3 Find the value of P, where lines ;=(2?-§-E)+p(2f+ j+2i€)?ﬁ & h
1-x=7Y'14=z-3 nd 1= Ix _Y"S _6-z ST BRI |
3 2P 2 3P 1 5
are perpendicular. Q 2 Find the shortest dlstance of llnes r =( 1 + J )+
P &1 W ST ARIT, SiE Y /1(21-J+k)and r=Qi-j-kyrp3i-sj
+2k
1-x _ 7y~ 14_z33ﬁ_\r7 X _Y°5_6-z )» n a na -
3 2P N 2 3P 1 5 @R r=(i+j)+AQi-j+k)aix
U ol | > A A~ A A~
r=Qi-j-k)*+p@i-s jR2k)s fm a1 &
Q4 Find the distance between the llnes r= 1 +2 ] ST BT |
-4k+/1(21+3j+6k)and r=3i+3j-5k+
pei+3j +6k) Q3 Find the shortest dlstance of llnes r (1 +2 ]
+3k)+/1( i-3 J +2Kk)and r=(41+5]+6Kk)+
et r-1+2,-4k+/1(21+3J;6;;a1Z§ REi+3]+K).
r=3i+3j-5k+pQi+3j+6k > A A~ A A~
@Wa’nﬂml @IT3ITel) vt =42 3K )+ A(P 37 42K) site
Q5 Find the distance of a plane 2x-3y+4z-6=0 from r=@i+5j+6k)yrpi+3j+k)as = a1
the origin. g3 d BIfeTg |
uad 2x-3y+4z-6=0 & Yo fig & g0 sm@ Q4 Find the shortest distance between the line
AT | x+1=y+1=z+landx-3=Y'5=Z-7
7 -6 1 1 -2 1
Q 6 Find the angle between of the planes 2x+y-2z=5 x+1 _y +1 _z+t 1
and 3x-6y-2z=7 in vector method. el 7 s -6 1 s
QY FHAAT 2x+y-22=5 3R 3x-6y-2z=7 & 1A BT Xi3 = y_2 = Zi7 & 99 @ JYAaw g
Sl g fafer gRT wi@ S| 1 BT |
Q7 Find the angle between the planes x+y+2z=9 QS5 Find the equation of the plane passing through
and 2x-y+z=6. the intersection of the plane 3x-y+2z-4=0 and
Tl 9Adel x+y+2z=9 MR 2x-y+z=6 & €= BT xty+z-2=0 and the point (2,2,1).
IV STd DI | I GHdS BT FHIHROT Fd HIRY, Sl adadl
Q8 Find the value of A for which the planes 3x-y+2z-4=0 AR xty+z-2=0 & ufaweT o
Ix-d4y+3z=7 and x+2y+Az=18 are fag (2,2,) A g el & 1
perpendicular to each other. Q 6 Find the equation of the plane passing through
. the line of intersection of the planes x+y+z=1
qdel 2x-4y+3z=7 3R x+2y+ A z=18 T® ES and 2x+3y+4z=5 which is perpendicular to the
@ gad 8 dl A BT 99 A9 BN | plane x-y+z=0.
HEMT-12 (0T o5 SIS REY, A, STRWUS




aAdal x+y+z=1 3 2x+3y+4z=5 & ufq=8ga 2Ans:-

RET | 8P O drell a1 §9dd x-y+z=0 W
oFEad Add T IHIHIT F1d SIS |

Q7 Find the vector equation of the plane passing
through the intersection of the planes r .2
i+2j-3k)=7, r.2i+5j+3Kk)=9 and the
point (2,1,3).
9 gudd &1 afewr wfiaxvr 9ra difag St
e r.2i+2j-3k)=7,r.2i+5j+3k)=9
@ yfoeseq ik fimg (2,1,3) 9@ g1ax wimar 2|

Q8 Find the angle between the planes, whose vector
equatlon are r .2 i +2j -3 k) Sand r .3 i-3
J+5k)3
Haet, foea afeer gHfiavor
r.2iv2j3k)=sskr.3i-3j+5k)=3 s
41 BT PIT ST BN |

Q9 Find the equation of the plane passing through
the point (1,-2,4) , (3,-4,5) and perpendicular to
the plane x+y-2z=6.

IY ddl BT GHIHRYT S1d I ol fagarl
(1.—2.4) &% (3, —4, 5) ¥ ol & TAT FAAA
X+y-2z=6 @ ¥Ead 2 |

| MCQ 1-Marks Solution |

3 Ans

Ans : -
l-(@a 2-(d) 3-(c) 4-(b) 5-(@ 6-(d) 7-(c)
8-(¢) 9-(d) 10-(b) 11-(c) 12-(a) 13-(c)

‘ 2-Marks Solution |

1Ans:
The direction cosines of first lines are
12 3 4
13> 13> 13

So that 1, = %,ml Z'%,nl :_%

The direction cosines of second lines are

4 12 3

13°13°13
So that 12 = %,mz = %,nz = %

The direction ratios of the lines AB are
(3-1),(4+1),(-2,-2) i.e.2,5,-4
a,=2,b =5,c =4
Similarly the direction ratios of line CD are 3,2,4
a,=3,b,=2,c,=4
Now aa,tb b +cc,=2.3+5.2+(-4).4
=6+10-16
=0

Hence the line AB and CD are mutually
perpendicular.

:In vector form

The given line the passes through the point A(1,2,3)
and in parallel to the vector m = 31+ 2j - 2k

the position vector of A is, T = i+ 2’j\+ 3k
Hence the required line is r =1, + Am
=(1+2]+3k)+A31+2]-2K) oo eqn(1)

In cartesian form

Taking r=xi+ y’j\+ zk
Then equation (1) becomes
Xi+ y’j\+ zk = (’1\+ 2}+ 3i<\) + /1(3’i\+ 2’j\- ZE)
= xi+ y’j\+ zk
=(1+3)7+Q2+22)]+(3 -2k

x=1+3A:A:X§1

y=2+2A= A=
A=

z=3-21=

Hence = 31 =" = 2_23 are the required

Now , equation of the given line.
12 4 -3 12 -4 3 4 Ans : -
1112+m1m2+1’1]n2=§§+ 13 ﬁ'l‘ 13 ﬁ -
48 36 12 Let the position vectors of (3, -2, -5) and (3,-2,6)
~169 " 169 169 be 1; and r, respectively . Then

=0
Hence, the both lines are mutually perpendicular.

H&{T-12 (TFOTC) A

n=31- 23- Skand 1, =31- 23+ 6k
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S h-n=(31-2j+6k)-(31-2j-5k)
=0i+0j+11k =11k
.". The vector equation of the line is
T=r+An-r)
ie.T=31-2]-5k-Al1k
This is the required equation.
SAns:-
Let & be the angle between the given vector
Leta=3,b=4,¢=5
and a,=4,b,=-3, ¢,=5
aa,+bbytcic
Jal+b’+c?)(Va'l+bi+c’)
34+4.(-3)+55
(V9+16+25)(y/16+9+25)
cosf=—2— =2 _1
J/50-4/50 50 2

6 = cos” % = cos(cos60°)
6 =60°

..cosl = (

6 Ans : -
Let O be the origin.
Lex =0=y =z,
the d.r.s of the given plane are a=2,b=-3,c=6

So that, perpendicular distance
ax; + by, +cz, +d
/a2+b2+cz ‘
_‘ 2.0+(-3).0+6.0+14 ‘
| V2 (346
14

V4+9+36

__14
/a9
P= % = 2 units.

Hence, the distance of the plane 2x—3y+6z+14=0

from origin is 2 units.
7 Ans : -

The d.r.s of the first line are a, =1,b = A =1

The d.r.s of the second line are a = -A ,b,=2,c.=2

HefT-12 (TfoTa)

*." the lines are perpendicular to each other.

so that, aa,tb b +cc =0
> 1.(-)+A2+12=0
= “A+24+2=0
A=-2
8 Ans : -

The given line makes angles @,/3,7 with the
x-axis, y-axis and z-axis respectively.

So that, the direction cosine are

I =cosa
m = cosf3
n=cosy

we know that, I’+m’+n*=1
= cos’a@ +cos’f+cos’y =1
= l-sinfa+1-sin’f+1-sin’y =1
= 3-(sin’a +sin’ B +sin’y) =1
= sin’a +sin’f +sin’y =2
9 Ans : -

Let /,;m,n be the direction cosines of the required
line.

Then, {(2)+m(-1)+n(2)=0

and, ((3)+m(0)+n(1)=0

= 2l-m+2n=0 ... (1)
and 3/-Om+n=0 ............ (2)

Solve the (1) and(2) by Cross multiplying

method,we get-

L _ m _n
-1 6-2 3
iizngz P+ m?+n 1
-1 4 3 \/(_1)2_’_42_{_32 \/%
= m=t =3
V267 Y267 Y26

3-Marks Solution

1Ans:-
lines .

Let Obe the angle between the given

The given lines are parallel to the vector.

TR ST IR, I, ITR@US
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=37+ 2§+ 6k and m, = i+ 2JA'+ 2k

ol MM _ (37+2j+6k)-(1+2]+2k)
a |m; [ma| |37+27+6k|[T+2]+2k|
_ 3+4+12
V34224 6217+ 22+ 2]
_ 19
\/9+4+36\/1+4+4
_ 19 19
~ i
cosl = % = 6 = cos” (%)
2Ans: -
- -1
The d.r.s. of the line X22 = y5 = Z_+33 are
2,53
e a; = 2,b1 = 5,C1 =3
-4 _
And , the d.r.s of the line xt2 _ ¥ 223
-1 8 4
are -1,8,4
1.e. a, = -1 bz 8 C, = 4

Let & be the angle between the given lines

alaz+b1b2 tcic

= 11P =70

_ 170

4 Ans : -

Comparing the given equation with the standard
form of equation T=15 +Am and r=r,+ gm
we, get

5=1+2j-4k
n=31+3]-5k
m=27+3]+6k

Slml=y/4+9+36=y/49 =7
f;'r|:2i+J-E
17k
mx(n-1n)=[2 3 6
21 -1

=(-3-6)1+(12+2)]+(2-6)k
=- 91+ 147 -4k

.cosl = eVl nglibng
\/ a’ +b’+c/’ «/ a’ +bl+c) (shortest dis tan ce between the lines)d = ’ %
_ 2(-1)+58+34 Im|
\/4+25+9\/1+64+16 |_91\+143_4E|
cos¢9=_2+40-12= 26 = 7
V389 938 _ /81+196+16
. 0 =cos (26) !
) 9@ =" units
3Ans:-
5Ans: -
The d.rs of the line 13X = Y14 23
¢ drsoftheline =37 =""55== "7 Let O(0,0,0) be the origin. The d.r.s of given lines
) 1 _y-l14  z-3 P are a=2,b=-3,c=4
1.e. - 5 are -3,7,2
(2 / ) *. The length of the perpendicular is
7.7 y_s 6- . aX1+bY1+CZ1+d
The d.r.s of the line 3PX =1 = SZ Ja’+b’+¢’
oo X"l _ ¥y S_z-6_ . 3P, &
' (-3%) 1 -5 707 _|20+(-3).0+4.0-6
J4+9+16
". the lines are perpendicular _ -6
V29
So that (-3)-(-3 )+ 2 1+2(-5) =0 6
7 7 = units
V29
9P | 2P
=7 7 =10
PHEf1-12 (AT{0TC) 59 SIS 3R AL, I, TRWUS




6 Ans : -
The given planes are
3x-6y-2z=7and 2x+y-2z=135
So that, the normal of the planes are

n=31-6)-2K and . =21+]-2k

9 Ans : -

Since, angle between the planes is equal to angle

between the normals

—

M

|mi || m2 |

_ 6-6+4
JI+36+4/4+1+4
__ 4 _ 4
V4979 " 73
cos¢9=24—1=>(9=cos'l<%>

7 Ans : -

..cos =

Let the @ be the angle between planes.
The eqn. of 1% plane is x+y+2z=9

so that, drsare a,=1,b,=1,¢c,=2
The eqn. of 2™ plane is  2x-y+z=6

so that, d.r.sare a, =2,b,=-1,¢c, =1

alaz+b1b2+C1C2

..cosl =
Jal+bli+ciyal+bl+c)

_ 2-1+2
JI+1+4/4+1+1

cost) = % = % = c0s60°
o.0=60°
8Ans: -
The given planes are
2x-4y+3z=7 and x+2y+ Az=18
where 3 =2 b, =-4,¢,=3
and a,=1,b,=2,c;=4
The given planes are perpendicular,

.'.a1a2+b1bz+clcz:0

2-8+31=0
_6_

HefT-12 (TfoTa)

Let the eqn. of a plane parallel to the planes
-2x+y-37=0 is -2x+y-3z=k.
*." planes -2x+y-3z=k is passes through
points (1,4,-2)

-2.1+4-3.(-2)=k
= -2+4+6=k

k=38
Hence the required plane is
-2x+y-3z=8

10 Ans : -

Let the equation of plane be

axtby+cz+d=0 ............. )
The plane is passes through the point(1,1,-1)
(6,4,-5) and (-4,-2,3) we, get

atb-c+d=0 ......ccceeeee. (2)

6a+4b-5¢c+d=0 .............. 3)

and -4a-2b+3c¢c+d=0 ............... “4)

subtract (3)-(2) and (3)-(4) we, get
5a-5b-4c=0 ............. (5)

and , 10a+6b-8¢c=0 ............. (6)

solve eqn(5) and (6) by cross multiplication
method we, get

8- b ____C __i(say)
40+24 T -40+40  30+50 Y

a=64k , b=0, c=80k

put these values in eqn(2) we, get
64k+0-80k+d=0
d=16k

Again, put the values of a,b,c and d in eqn(1) we
get

64kx+0y+80kz+16k=0
= 64x+80z+16=0
= 4x+52+1=0

This is the required equation of plane.

ST IR, I, ITR@US




5-Marks Solution

1Ans:-

The equation of the given lines are
T=(i+2]+k)+A(i-7+k)
r=021-7-k)+p(27+7+2k)
we know that the shortest distance between the
lines T =a, + Ab, and 1 = a,+ b, is, given by

o[BG
6% b

comparing the given equation , we get

and ,

a=1+2j+k

bi=1i-]+k
a,=21-j-k

b,=27+]+2k

Lar-a =(21-7-k)-(1+2]+k)
=1-37-2k

j

-1

1
=(-2-1)i-(2-2)j+1+2)k
=-3i+3k

by X b2 |= /(-3 +3°=/9+9=3/2

b Xb,=

N — =)
N — =)

Now ,

|37+ 3E)-(T—3]‘—2E)‘

3/2
_ 9 3 32
3\/5 \/E 2 units.

d

-3-6

5

2Ans: -
The equation of the given lines are
r=(1+7)+A(21-7+k)
and, r1=(21-7-k)+p(37-5]+2k)

we know that the shortest distance between the
lines r=a, + Ab, and r = a, + b, is, given by

d:‘(EXE)(ai-aT)
|or X b, |

comparing the given equation , we get

HefT-12 (TfoTa)

a=1i+]

b =21-j+k
a,=21-]-k
b, =37-5)+2k

as-a =(1-2j-k)

17k
b Xb,=[2 -1 1
3-52
=(-2+5)1-(4-3)j+(-10+3)k
=31-7-7k
|D: X by |=y/9+1+49 =,/59
Now ,
dz‘(3?-}-7§)~(?-f-§)
/59
_(3+2+7| 12 12 .
\/5 59 =739 units.
3 Ans: -

The given lines are
r=(1+2j+3k)+A(1-3j+2k)
and, r=(41+5)+6k)+p(21+3j+k)
we know that the shortest distance between the
lines r=a,+Ab, and r = a,+ /17))2 is given by
o-[ BT
| b XD |
comparing the given equation , we get
a = 1+2j+3k
b =1-3j+2k
& =41+5]+6k
bi= 2T+ 34k
. ar-a = (31+3]+3k)

]
3
3

Y= N R

=(-3-6)1-(1-4)j+B3+6)k

=-91+3]+9k
|5, X s | =81 +9+81 =171 =3,/19

ST IR, I, ITR@US




Now ,

| (-9T+37+9k)-(31+3j+3k)
d_

3/19
‘ 27+9+27‘ 9 units.
3y19 3/19 f
4 Ans : -
+
Thegivenlinesarexle =7 1=Z+1 and
7 -6 1

x-3 _Y¥°5_z-7

1 -2 1

These lines are comparing with standard form of
equation. we, get

x=-l,yi=-1,z,=-1
=3,y.=5,2.=7
1—7,b1=-6,c.=1
a=1,b,=-2,c,=1
X2"Xi YooV Z2-Zi
a b, Ci
a, b, C2
d =—
\/(b1C2'szl)2+(C1az'Cza1)2+(a1b2'azb1)2
Now ,

X27X1 Yoo Y1 2277

a b1 Cq

ar bz C2
3+1 5+1 7+1 4 6 8
=| 7 -6 1 |=|7 -61
1 -2 1 1 -21

=4(-6+2)-6(7-1)+8(-14+6)
=-16-36-64

=116

Again ,

\/(blcz 'b201)2+(0132' Cza1)2+(a1b2- a2b1)2
=J(-6+2y+(1-7) +(-14+6)
=/16+36+64 =116 =2,29

Subsitituting all the values in eqn(1). we, get

-116 _ -58 _ -58y/29 j—
." = = = :—2 2
d 2./29 /29 29 ?

=24/29 unit ( distance is always non - negative)
HE(T-12 (TUTe)

{102}

SAns:-

The equation of the plane passing through the
intersection of the planes 3x-y+2z-4=0 and
x+y+z-2=0 is

(3X y+2z- 4)+ﬂ(x+y+z 2)

The plane passes through the point (2,2,1),
therefore this point will satisfy the (1).

(32-2+21-4)+A2+2+1-2)=0
=(6-2+2-4)+A3)=0
=2+34A=0

=2

Substituting A =- % in eqn(l) , we obtain
(3x-y+22-4)-%(x+y+z-2)=0
=>0x-3y+6z-12-2x-2y-22+4=0
=7x-5y+4z-8=0

This is the required equation of plane.

6 Ans : -

The equation of plane passing through the

intersection of the planes x+y+z=1 and
2x+3y+4z=5 is
(x+y+z-1)+A(2x+3y+4z-5)=0,eR

=Q2A+ 1)x+@A+1y+@dA+1)z+(-51-1)=0

The d.rsa,b,c, of the plane (1) are
(2A+1),(3A+1),(4A+ 1) respectively.

The plane of(1) is perpendicular to x-y+z=0 Its
drsa,b,,c are 1,-1and 1 respectively.

*." the planes are perpendicular
a,a,tb b +cc =0
=Q2A+1) 1+BA+1)(-1)+@A+1)1=0
=2A+1-31-1+41+1=0
=3A+1=0
S A==

put A= % in(1) we get

ST IR, I, ITR@US




(e (el 1)

:»%)H—Oy-%z-F% 0

x-z+2=0
This is required eqn. of plane.
7 Ans : -
The eqn. of planes are
T (21+27-3k)-
and T (21+5] +3k)

The eqn. of plane passing through the intersection
of the planes (1) and (2) is, given by

[T-(21+27-3k)-7]+A[r (27+5]+3k)-9]=0
t[(21+27-3k)+ A(21+5]+3K)]=94+7
= Q2+20)7T+2+50]+(-3+3)k|=91+7

The plane passes through the point (2,1,3)
", its position vector is T = 2’i\+’j\+ 3k

Subsitituting in eqn(3) we, obtain

(21+7+3k) [2+2)1+2+50)]+(-3+32)K]
=9A+7

=2(2+2)+(2+51)+3(-3+31)=94+7

=4+43+2+54-9+94A=94+7

=-3+184=94+7

10:>/1:7
10

Substituting A = 9
(e )2 B2 DR

= 1-[381+68] +3k]|=153

=9A=

in eqn (3). we, get

This is required equation of plane.

8Ans: -
Given equation of plane are
t(21+2j-3k)=5and r-(31-3j+5k)=3
We know that if m and Il_)z are normal to the

planes T-m =d;and r-n; =d, then the angle
between them @, is given by

HefT-12 (TfoTa)

—_— —>

O=| 2| 1
S I NP EE
Here,n, = 21 +2j -3k

n,=31-3]+5k
mmL=6-6-15=-15

Im|=v4+4+9 =17
In>|=v9+9+25=,/43
cosh =| 10— | =L
- 17-y43 | /731
", 0 =cos” J%Ans

9 Ans : -
Let the equation of required plane be
ax+by+tcz+d=0 .................. (D)
It is perpendicular to the plane x+y-2z=6
a-l+b-1+c-(-2)=0

*.* the plane (1) passes through the given

points(1,-2,4) and (3,-4,5). then,
a-2b+4ctd=0 ......ccceeeenne. 3)
3a-4b+t5¢t+d=0 .................. 4)

Subtract (3) from (4) we, gets

2a-2b+¢=0 ....covvrreennnns (5)

Now from (2) and (5)

a+b-2c=0

2a-2b+c=0

and

Solving these equation by cross multiplication
method we, get

a b _ ¢
1-4 -4-1 -2-2
_a_b_c¢__
-3 =05 g T klsay)
a_b_c¢
= 375747k

=a=3k,b=5k,c=4k
Substituting these values in (3). we, get
3k-10k+16k+d=0
9k+d=0
d=-9k
Putting the value of a,b,c and d in (1) we, get
3x+5y+4z-9=0

Hence, the required plane.

ST IR, I, ITR@US




Chapter - 12

LINEAR PROGRAMMING PROBLEMS
Was g

Solve the L.P.P graphically.

ITa™ g1 o ged THuE 99\ 1 d
BIforg:

Maximize z=4x+y st xty=< 50 ,
3x+y <90
x=20,y=0

1 SraRien @ favta z = 4x + y &1 Aftrdman
HE S DIY 0 x+y<50,3x+ty <90

x=0,y=0

2. Minimize 7 =-3x+4y subject to
Xx+2y<8,3x+2y=<12,
x=0,y=0

1 s@Rigl & siavia Z=-3x+4y &1
YATHHROT BIFY -

Xx+2y <8,3x+2y <12,

x=0,y=0

3. Maximize Z = 3x + 2y subject to
x+2y<10,3x+y=<15 x=20,y=0
=1 sraien @ sidfa: Z=3x+2y &1
JferbaH HIF STd BT —

x<2,xty<3,-2x+ty=<1 x,y=0.

6. Minimize and Maximize Z = X + 2y subject to
x+2y=100,2x-y<0,2x+y =200.
X,y =0
fr1 s@igl @ dfavfa Z=x+2y @
YAGHIBROT TAT IARIHAHNBROT BIFIY -
x+2y=100,2x-y=<0,2x+y =200
x,y=0

‘ 5 MARKS SOLUTION

1.

Sol -

Convert all the constraints into equation,
we get,

x+y=50, 3x+y=90,x=0,y=0

X .Yy _ 5 X
=30 "350 130"

Hence Eq" x +y = 50 cuts the x - axis at A(50,0)
and y - axis at B(0,50)

Similarly eq" 3x +y = 90 cuts the x - axis at
C(30,0) and y - axis at D(0,90).

Yy _
90 !

Y
x+2y=<10,3x+y=<15 x=20,y=0 .
4, Find Maximum and Minimum value of l(x_
Z = 5x+ 10y subjectto x +2y < 120, 90+ D(0,90)
X+y>60,x-2y >0 x,y=0 801
70T
et gaRien @ Sfafa Z = 5x+ 10y @1 \Q—
GATHIBROT TAT JARIHAHBROT BIFSIY - 50
x+2y <120 , 407 P(20,30)
Xx+y>60,x-2y>0 x,y=>0 ;8
5. Maximi Z=y-2 bject t 1
aximize _y X subjec 0 X 10 A(50,0) | f .
Xx=2,xty=<3,-2x+ty=<1 x,y=0 — . ——t >
0(0,0)| 10 203 4% 50860 70 80
fr=1 srate @ afadfa Z =1y - 2x C(30.0 )
v X+y:5
YV
P AfRHTNHIT BT — 3x+y=90
PHEf1-12 (AT{0TC) 702 STH1E 3R EL, I, SIRWUS
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Check the region at (0,0) we get
0+0=50 & 0+0=<90

.. all inequation satisfies (0,0)

Corner point objective quction
Z  =4xty
0(0,0) 7=0
C(30,0) 7=4.30+0=120 (Max™)
P(20,30) 7=4.20+30=110 3
B(0,50) 7=0+50=50
.. Z is maximum at C(30,0)
Z =120
2. Convert all the constraints into eq"-
Xx+2y=8,3x+2y=12,x=0,y=0
Draw the graph-
X 8 X 4
y | 0 [ 4 y 0
Y

3x+2y=12

put (0,0) into equation

weget, 0<8, 0=<12

All the euation satisfies (0,0)

The corner points of the feasible region are
0(0,0), A(4,0) , E(2,3) and D(0,4)

The values of Z at there corner points are-

HefT-12 (TfoTa) (ARE

Corner points 7=-3x+4y
0(0,0) 7=0
A(4,0) 7=-12+0=-12 (Min™)
E(2,3) Z=-6+12=6
D(0,4) 7=0+16=16

The minimum value of Z is -12 at (4,0).
Convert all the constraints into eq".
x+2y=10,3x+y=15,x=0,y=0
Draw the graph-

X 10 0 X 5 0
y 0 5 y | 0|15
Y
1:
1 =

The corner points of the feasible region are
0(0,0), C(5,0) , E(4,3) and B(0,5)

The values of Z at these corner points are-

Corner points 7=3x+2y
0(0,0) Z=0+0=0
C(5,0) 7=3.5+0=15
E(4,3) 7=3.4+2.3=18 (Max™)
B(0,5) 7=0+2.5=10

.".The maximum value of Z is 18 at the point
(4.3)

Convert all the constraints into eq"-

We get,
A S 3RA, I, SRRIUS
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x+2y=120,x+y=60,x-2y =0,

x=y=0

X Y _4 X Y _
=120 "60 - 1 60 "60 ~ b
X =2y

Hence the equation x+2y=120 cut at (120,0)
and (0, 60) and x+y=60 cuts x-axis at (60, 0)
and y-axis at (0,60) and x=2y passes through the
origin and all equation satisfies (0.0)

inequation satisfies at (0,0).

/0 Ll

v

YY

x+y=3

x=2
The corner points of the feasible region are

0(0,0), A(2,0), F(2,1), E(5.%) and D(0,1)

The value of Z at these corner points are-

The corner points of the feasible region are Corner points Z=y-2x
A(60,0) , B(120,0) , C(60,30) and D(40,20)
, 0(0,0) 0+0=0
The value of z at these corner points are-
A(2,0) 0-4=-4
Corner points Z=5x+10y F(2,1) 1-4=-3
A(60,0) 7=5.60+0=300 (Min™) E(2/3,7/3) % - % =1 (Max™)
B(120,0) 7=5.120+0=600 (Max™) D(O0,1) 1-0=1 (Max™)
C(60,30) 7=5.60+10.30=600(Max™) The maximum value of Z is 1 at all points on the
line segment joining D(0,1) and E( % - %
D(40,20) 7=5.40+10.20=400
The minimum value of Z is 300 at (60,0) and 6. Convert all the constraints into eq"-
the maximum value of Z is 600 at all the points We get,
on the line segment joining (120,0) and (60,30). x+2y=100,2x-y=0,2x +y= 200,
Sol- Convert all the constraints into eq"- x=y=0
We, get
s X y _ - X y _
X=2,x+y=3,-2x+y=1,x=0,y=0 =100 "50 ~ 2=y 100 200 7!
X, Y _ X Y_
2 Equation x+2y=100 cuts x-axis at points
Hence, the equation x=2 cut x-axis at .
(2,0) and parallel to y-axis, eq" x+y=3 cuts x-axis A(100,0) and y axis at B(0,50).
at (3,0) and y-axis at (0,3) and -2x+y=1 cuts Equation 2x=y passes through origin and
. _1 . equation 2x+y=200 cuts x-axis at point C(100,0)
X-axis at | —5 ,0) and y-axis at (0,1) and all ’
HEIT-12 (TTOT) e SINE 3RS, A, TIRWUS
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and y-axis at D(0,200) and all the equation

satisfies (0,0).

i
ﬂk
200 \P(0:200)

150 +

100

B(0;30)
5

XY

2x-y=0

E(50,100)

(20,4

V'S

7

Yl

A(100,0)

) » X
50 10

20 x+2y=100

2x+y=200

The Corner points of the feasible region are
B(0,50), E(50,100), F(20,40) and D(0,200).

The value of Z at these corner points are -

Corner points

7=x+2y

B(0,50)

7=0+2.50 = 100 (Min™)

F(20,40)

Z=20+80=100 (Min™)

E(50,100)

7=50+200=250

D(0,200)

Z=0+400=400 (Max™)

The Maximum value of Z is 400 at (0,200) and
the minimum value of Z is 100 at all points on
the line segment joining the points B(0,50) and

F(20,40).
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Chapter : 13 PROBABILITY
' Ui dr

MCQ 6

1 An event in the probability that will never be
happened is called as.
% "edl |l &4l el 8 S T P Sran
g7
a) Unsure event b) Sure event
JfAf¥Ea ger [RIEESREEAL
c) Possible event d) Impossible event 7.
N CIRSISEI SN CIRSIGLI]

2. What will be the probability of getting odd
numbers if a dice is thrown ?

Th I Bl Bh- U fauy g1 A d)

gtfredar < 8 ?

a)% b) 2

1 5
C)g d)j

3. What will be the probability of losing a game if
the winning probability is 0.3 ?
IfE v Wl & Silad &) yTfydar 0.3 df 39
BRA @ Tiiedr @1 srf ?
a) 0.5 b) 0.6
c) 0.7 d 038

4. A card is drawn from a pack of 52 cards.What is
the probability of getting a king of a black suit ?

52919 & Ucdl &) U TSl A TP dlell ol

fre Y urlrear T 27
1 1

9 5 b 26
3 7
9 26 ) 52
5. A card is drawn from a pack of 52 cards.What is

the probability of getting a queen card ?

5213 & Ub el 9 UP Ycar faarenm war]  10.

SUP I BN B yTlISdar |1 27

Which of the following can be the probability of
an event ?

=1 ¥ 9 o W) 9T fefl gear ) utf—iedar
3l gad! 2 |

a) -1.3 b) 04
3 10
©) g d 7

If P(A)=% , P(B)=0 then P (

VS

18

afy P(A)=%, P(B)=0 a« P (%) =

a) 0 b g

¢) Undefined d 1
gRerfya 21

If A and B be two events such that

P<%>=P<%> #0 , then

gfe A 3k B &1 "eAl¥ 39 YbKR & &
A B

P<F>:P<Z> #0 ,qa9

ay ACB b) A=B

c) ANB#¢ d) P(A)=P(B)

If E and F are events such that P(E)=0.6,
P(F)=0.3 and P(ENF) = 0.2. Find P(%)

gfe E 3R F 39 UdR @ "cand 2 f&
P(E)=0.6,

PF033R P(ENF) =02 &t P(£)
B |

2 3
a) 3§ b) 5

1 1
) & d 5
P (A N B)is equal to.

P(ANB) @ «xrex 81|

a) 21_6 b) 51—2
B A
; , 2) P(A).P<K> b) P(B).P<F>
c) 13 d) 13
HEMT-12 (0T B SIS REY, A, STRWUS
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¢) Both (a) and (b)
(a) 3% (b) 1T

d) None of these
3 9 ®ig T8l

If E and F are independent events , then

gfe E 3} F w@dd "edr &, i

a) P(EHF):%

b) P(ENF)=P(E)+P(F))

¢) P(ENF)=P(E).P(F)
d) None of these
T | I el
The probability of obtaining an even prime
number on each die when a pair of dice rolled.

T U B U IR Bhd WX UdAPd H aH
TSI G&AT A ) YTiddar w1 g7

a) 0 b) %
1 1
C) 19 d) 36

A die is thrown once , then the probability of
getting a number greater than 3 is

Th U Bl U IR Bbd IR 3 4 d<! G&T
I B gTirear g |

a)% b)%
c) 3 d o0

An urn countaining 6 balls of which two are
red and four are black .Two balls are drawn at
random, probability that they are of the different
colour is?

TP A A 6 e 2 forad 2 1T o 3R 4
A el 2 a < A e w <= =
T D B B UTR—Ibar «ar s ?

2 1
a) 5 b) 15

8 4
c) 15 d) 15

2 MARKS QUESTION |

1

Find P(%) IfP(B)=0.5and P(ANB)=0.32

P(%)gﬂﬁ @ifsrg, afe P(B)=0.5 iR

P(ANB)=0.32
IfP(A):%, P(B)z% and
P(AUB) =, then find P(4N B).

afg P(A)=% ,P(B)z%@ﬁ‘\’ P(AUB) = %
gl dal P(ANDB). &1 9 91d &R |

Given two independent events A and B Such that
P(A)=0.3 P(B)=0.6 .Find P(A and B).

A 3R B wWdd g €1 T8 & W&l P(A)=0.3,
P(B)=0.6 @ P(A 3R B) &T #19 SI1d & |

If P(A)=0.8 , P(B)=0.5 and P(%) =04,
find the following :-

af& P(A)=0.8 , P(B)=0.5 i} P(%) =04,
frafafea sma &% —
(i) P(ANnB)
(iii) P(AUB)
Two cards are drawn at random and without

replacement from a pack of 52 playing card .
Find the probability that both the cards are black.

S2 gl @ b TS H A ArgesAr a4
yforenfaa fev g ud freoral ¢ | <91 U=l
D Plel T BT B B YTRIGAT STd BT |

A die marked 1,2,3 in red and 4,5,6 in green is
tossed . Let A be the event 'the number is even'
and B be the event 'the number is red' ,Are A and
B independent ?

Th 9™ WR 1,2,3 drel 39 9 30X 4,5, 6 8 3T
¥ for@ g ]| 39 9 &1 SBTAT AT | A
o A"l “H&IT 99 ® 3} B "Hedr uer
drer ¥ 9 foefl 18 2 @ el a)a €
T A 3 B w@dd 87?7

If E, and E, are two independent events such that
P(E1) =0.35 and P(E,UE;)=0.60 find
P(E,).

afe E Sk E, € Wdd "edl g9 YbR ©
f& P(E) =035 3R P(E UE)=060
P(E,) &1 |9 SITd X |

(i) P(A/B)
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3 MARKS QUESTION |

HefT-12 (TfoTa)

Evaluate P(AUB) if 2P(A) =P(B) = 13

and P(%) = %
P(AUB) g sifo, afe
A 2

2P(A)=P(B) =73 ak P(§)=g.
Detrmine P(%) if a coin is tossed three times

Where E: head on third toss & F : head on first two
tosses.

P(F) st @R | af wo R @t d
IR SBTel AT 8, S8l E=d) 881d « fad
F=ugefl qIl STl R fd |

A family has two children .What is the probability
that both the childrens are boys given that at least
one of them is a boy?

Uh YRAR ¥ T o=ad 2| ufes g8 9 & f&b
geal 4 9 H9 9 DY Ud dgodl odsdl & dl
Tl dedl & dsdl 81 & F T Yifidbdr &
?

A die is thrown twice and the sum of the
numbers appearing is observed to be 6. What is
the conditional probability that the number 4 has
appeared at least once ?

Ud U Pl QI IR IBTAT AT IR UdHe g3
[T ST AT 6 UTAT TR | AT 4 b AT
Uh 9R Yde B & gufads yifear smq
DI |

A fair coin and an unbiased die are tossed .Let A
be the event 'head appears on the coin' and B be
the event '3 on the die'.Check whether A and B
are independent event or not?

e g Raer iR e AfEd u™ Bl
SBTET AT 99 o A gl Rigew wx faa
gdbc BIdl & 3N B Hedl TN W G&AT ‘3
gee Bl & & frefa exad 21 g
PINTT f Tead A 3R B w@ad & ar =i?
Let A and B be independent events with
P(A)=03and P (B)=0.4 then find

i) P(ANB)

(i) P(AUB)

(iii) P(%)

A & A R B Wad "ed 8 a1 P(A)=0.3
3R P(B)=0.4 a9

(i) P(ANB)
(i) P(AUB)

(iii) P(%)
EIEEIISI

Two balls are drawn at random with replacement
from a box containing 10 black and 8 red balls
.Find the probability that both balls are red.

<l T vop aied 9 fa=r ufaeenfua fee el

STl 2 | 9T ® 10 blef) 3R 8 o A & dl
A AT ol 81 & YTRiedr sita $Ifeig |

5 MARKS QUESTION

3.

(110}

A bag contains 4 red and 4 black balls, another bag
contains 2 red and 6 black balls. One of the two bag
is selected at random and a ball is drawn from the
bag which is found to be red. Find the probability
that the ball is drawn from the first bag.

TP dd H 4 A 3R 4 Sl A7 2 3R @
I dd ¥ 2 drd iR 6 Pl AT 2| A
Jdl # 4 U &I Irgesdl g1 A€l & 3R
I P A faarelt @it @ @ ora 21 39
9rd @1 |1 yifiear @ f& 1T usd dd 9@
frarelt g 2 ?

An insurance company insured 2000 scooter
driver, 4000 car drivers and 6000 truck drivers.
The probability of accident are 0.01, 0.03 and
0.15 respectively. One of the insured persons
meets with an accident .What is the probability
that he is a scooter driver.

Ueh T HUH 2000 IHEX ATADI, 4000 B
ATl AR 6000 Tb ATeldl DI ST D 2 |
gdearl @ yrfieard suer: 0.01,0.03 &R
0.15 2 | fmrea afeaal 4 4 e gaeauw
Bl oaT 2 | S fad & e ardd g1 3l
gTf®ar @ 272

From a lot of 30 bulbs which include 6 defectives
. A sample of 4 bulbs is drawn at random with
replacement. Find the probability distribution of
the number of defective bulbs.

309cdl & UH X A ¥ 6 9¢d @9 @, 4 dcdl
@1 U 1 (afaeel) argeean fa=m ufoemon
@ f®ren STar 2| @9 9’ & G &1
TfIedr dea 9rd Sy |

Find the probability distribution of the number of

successesive two tosses of a die, where a success
is defined as

ST IR, I, ITR@US




(1) Number greater than 4 2 Sol - Given that
(1))  Six appears on at least one die P(A) = % P(B) = %
TP U Tl IR IV WR AHAdl b A& 7
ST YIRS de9 A1 DI oT8i— and P(AUB) =71
(i) 4 9 991 &RAT B & Ghodl qHT . .P(AUB)=P(A)+P(B)-P(ANB)
BRI — P(ANB)=P(A)+P(B)-P(AUB)
(i) ‘U WR HEAT 6 Ybe BHAT Bl UD _6 .5 7 _ 4
HHdT AT T 2 | AT T O AN
3 Sol - Given that
5. Finq the mean number of heads in three tosses of P(A)=0.3
a fair coin. P(B) = 0.6
TP <y Rigd @1 N9 Soral R gt fdy 7 o
ST B e 9 R | . A and B are independent events then,
6. A bag consists of 10 balls each marked with P(Aand B)or P(ANB) =P(A). P(B)
one of the digits 0 to 9 . If four balls are drawn = (0.3).(0.6)
successive with replacement from the bag, what DGR
is the probability that none is marked with the =0.18 Ans
0
digit 0 4. Giventhat P(A) =0.8,P(B) = 0.5,P (%) = 0.4
TP A H 10 3 2 o4 4 YRS R o W 9 B
o5 B @ A X T s Rrar 2 ARk O d ()P(R) =04
4 g ITRITR Y: 9199 @d gy Farell Sl P(AmB):O4
dal gUd w1 uear @ b S @ feel of TP T
Ig W F® o 7 for@m &1? _PANB) _,,
0.8 )
7. A card from a pack of 52 cards is lost .From ~P(ANB)=04x08
the remaining cards of the pack , two cards are —0.32
drawn and are found to be both diamonds .Find B P. AAB
the probability of the lost card being a diamond (ii) P(%) = %
52qre @) TS €@ P udr @l oEr 21 99 _ 032 _ (s
Tt ¥ @ P o @ st §e @ T R 0-5
@l TY T @ $e 8N @ gilRiedr @r @ ? (1i)P(AUB)=P(A)+P(B)-P(ANB)
=0.8+0.5—-0.32
8. Find the probability of throwing atmost 2 sixes 3 3
in 6 throws of a single dice. =1.3-0.32=098
TP U &l B: IR IBTaA WX 3Af¥Hdd 2 IR
B: 3 P giear sird HIfSe | 5. Sol - There are 26 black cards in a pack
(MCQ ANSWER) | of 52 cards.
let P(A) be the probability of getting
Ans- 1)-d 2)-a, 3)-c, 4)-b, 5)-d, 6)-c 7)-c, 8)-d, 9)-a, a black cards in first draw
10)-c, 11)-c, 12)-d, 13)-a, 14)-c : _26 _1
)-¢, 11) ) ) ) ~P(A)=%3 =7
Let P(B) be th bability of getti
(2 MARKS) SOLUTION | ¢t P(B) © Hhe probablitly o getiig a
black card in the second draw
Sol - Given P(B)=0.5 (the card is not replaced)
P<%> = W Thus, the probalbilitg 5of ge;[tsing both the
_ 032 _32_16 cards black = 5 X 5 = 5>
HEIT-12 (TTOT) A SINE 3RS, A, TIRWUS
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7.

Sol - When a die is thrown, the sample space is
S=1{1,2,3,4,5,6} ,n(S)=6

let A:the number is even = {2,4,6},n(A) =3

3 1
=>P(A)=€=7

B: the number is red = {1,2,3}, n(B) =3 2.

31
:P(B)Zgzj
ANB={2}
SP(ANB)=¢
now, P(ANB) = ¢

~P(A).P(B)= ¢

1 1_1
22 6
-hr

P(A).P(B)#P(ANB)
therefore A and B are not independent event.

Sol - Let P(E) =

independent event

x; Ei and E, being

~.P(E,NE,) =P(E).P(E,) = 0.35x 3.

= 0.35+x-0.60 =0.35x

= 0.65x = 0.25

_25_ 5

3 MARKS SOLUTION

Sol - Given 2P(A) =P(B) = i

13
s0, P(A) =55
& P(B) =3

13
Also, P@A/B) =%
We know P(%) = %Q)B)

P(ANB) = P<A>P(B)
2 5

513
_ 2
13
HefT-12 (TfoTa)
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Also, P(AUB)=P(A)+P(B)-P(ANB)

_5 .5 3
=26 713 13

_5+10-4 _ 11
26~ 26 Ans

The sample space of the given experiment will be
S = {HHH,HHT,HTH, THH,HTT,
THT,TTH, TTT}

E = {HHH,HTH, THH, TTH}
F = {HHH, HHT}

. ENF={HHH}

so that ,n(S) =8, n(E)=4,

n(F)=2 ,n(ENF)=1
P(E) =

Sol - Let b stands for boy and g stands for girl.
The sample space of the experiment is
S = {(b,b),(g,b).(b,g).(2g.2)} ,n(S) =4
Let E be the event that both children
are boys & F is the event that atleast
one of the child is a boy,
Then, E = {(b,b)} = n(E)=1
& F = {(b,b),(g,b),(b,g)} = n(F) =
(EﬂF)= {(b,b)} :>n(EﬁF)=1

. P(E)= 4. P(F)= 3 PENF) =
1
E\_PENF) 4 _1
"'P<F>_W_g_§
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Sol -

The sample space of the given experiment is
........ ,(6,1),(6,2),(6,3)

S = {(1,1),(1,2),(1,3)
(6,4),(6,5),(6,6)}
- n(S) =36

Let E be the event that 'number 4 appears

at least once 'and F be the event that' the

sum of the numbers appearing is 6'.
Then ,

E={4,1),(4,2),(4,3),(4,4),(4,5),(4,6)

,(1,4),(2,4),(3,4),(5,4),(6,4)}
~.n(E) =11
&F = {(1,5),(2,4),(3,3),(4,2),(5,1)}

s.nF)=5
- (ENF)= {(2,4),(4,2)} = n(ENF)=2
Therefore P(E) = %, P(F)= %,
PENF) =
.. Hence , the required probability
2
P(E)z P(ENF) 36 _2
F P(F) 5 5
36

S.

Sol - If a fair coin and an unbiased die are tossed,
(H.1),(H.2),(H.3),(H.4),(H.5),(H.6)

then S = {
(T,1),(T,2),(T,3),(T,4),(T,5),(T,6)

A = Head appear on the coin
= {(H.1),(H.2),(H.3),(H.4),(H.5),(H.6)}

6 1

‘. P(A) = W = 7
B = 3 on the die

={(H,3),(T,3)}

~PB) =5=¢
S ANB={(H,3)}
P(ANB) =1y
Now,
P(A).(B)= 5. = 13 = P(ANB)

".* A and B are independent events.

HefT-12 (TfoTa)

|

Sol - It is given that
P(A)=03and P(B)=0.4
1) P(ANB)=P(A).P(B)[. Aand B are
independent events]
=0.3X0.4=0.12 Ans...
(ii))P(AUB)=P(A)+P(B)-n(ANB)
=0.3+0.4-0.12
=0.7-0.12

=(0.58 Ans...
_P(ANB) _
- P(A)

0.12
0.3

(i) P( 5 ~ 0.4 Ans...

Sol -

Total number of balls =18
Number of red balls = 8
Number of black balls = 10

.. Probability of getting a red

' _ 8 _4
ball in the first draw = 18~ 9

.". probability of getting a red

' _ 8 _4
ball in the second draw = 18=9

.. Probability of getting both balls

_4 .4 _16
red =9 X9 = g7

5 MARKS SOLUTION

1. Let E and E, be the events of selecting first bag
and second bag respectively

- P(E)=P(E) =+
let A be the event of getting a red ball

P(%) = P(drawing a red ball from first bag)
_4_1
8 2
P(%) = P(drawing a red ball from second bag)
_2_1
8 4

The probaility of drawing a ball from the first bag,
given that it is red, is given by P<%)
[By Baye's theorem]

ST IR, I, ITR@US
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A
(- P(E).P(£)
AT pE).p(£)+pE). (4 )
11 1 1
22 i _4
r1,.11 1,13
22724 478 %
1. 8_2
=g %3 T3 Ans.
2.
Sol -

Let E: ,E; and E; be the respective events

Sol -
It is given that out of 30 bulbs

6 are defectives.
P (defective bulb) = %

no of non defective bulbs =30 -6 =24
P (non - defective bulb) = 5
4 bulbs are drawn from the lot with replacement.
Let x be the random variable that denotes the
number of defective bulbs in the selected bulbs .
. P(x =0) = P(4 - non defective and 0 defective)

0 4
that the drivers are a scooter driver =*C,. <%> (%) = %
a car driver and a truck driver . P(x = 1) = P(3 non defective and 1 defective)
Let A be the event that the person _iC 1 ( 4 )3 256
=4C,. =. =20
meets with an accident S5 625
Total no of drivers = 2000 + 4000 + 6000 P(x =2) =P (2 non defective and 2 defective)
_ 4 L)z < 4V _ 96
= 12000 —c.. (3).(3) -5
A PE) =000 = € P(x = 3) = P(1 non defective and 3 defective)a
4000 _ 1 =4C3(Lf.i:_HL
P(Ez)_m 3 ‘\5/5 625
6000 1 P(x = 4) =P (0 non defective and 4 defective)
P(Es) = 12000 = 2 e (L) (4) = ks
A = cofs)(5) a3
P(E) = P(scooter driver meet with an accident) hence , the required probability distribution is
_ _ 1 as follows —
P(EA> = P(car driver meet with an accident ) X 0 L 2 3 4
’ P(x) | 256 | 256 | 96 16 1
—0.03 = -5~ 625 | 625 | 625 | 625 | 625
) 100
P(EA) = P(truck driver meet with an accident) 4.
15 Sol -
=0.15= . . .
100 When a die is tossed two time, we obtain
The probability that the driver is a s;‘ooter driver is (6 X 6) = 36 number of observation,
P(&) _ P(E).P <E_1) Let x be the random variable, which
A P A A A
(E).P E, +P(E,).P Es +P(E;).P E represents the number of successes.
1 1 (1) Here, success refers to the number
- 6100
11 N 1 3 1 5 greater than 4.
6-100 " 3-100 "2-100 P(x = 0) = P(number less than or equal to 4 on both tosses)
s % 4 4_4
:L+1+L:1+6+45 6°6 9
6 2 6 p( 1)=p (number less than or equal to 4 on first toss )
x=1)=
= % X 5% = 517 and greater than 4 on second toss
(number greater than 4 on first toss and )
P
less than or equal to 4 on second toss
H&{T-12 (TFOTe) R STH1E 3R EL, I, SIRWUS
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_4.,2 .2 4_4
"6 767676 9

Px=2)=P (number greater than 4 on both the tosses)

_2.,2_1
"6 76 9

then the probability distribution is as follows -

X 1

0
P(x) 4
9

o=

4
9

(i1) Here, success mean six appears on

at least one die

P(Y = 0) = P (six does not appear on any of the dice) 0

53 5_25
“676 36
P(Y = 1) = P(six appears on at least one of the dice)
_ 11
36
The required probability distribution is as follows
Y 0 1
P(Y) 125 |11
36 36
5.
Sol -

Let x denote the success of getting head .

_1l,1 .1 _1
=2 %X2%X727%

The required probability distribution

is as follows -

x Jo |1 2 3
pex) (18 [38 [38 |18

Means of X, E(X)=M = z X;P(Xi)

—oli13493 431
_0.8+1.8+2.8+3-8

Sol -
Let x denotes the number of balls marked
with the digit 0 among the 4 balls drawn.

X has a binomial distribution with n =4

L

1

-l 9

4 10 ~ 10

S PX=x)="C\q""P, x=12,3...n
.. P(none marked with 0) = P(X = 0)

Sol -

7.
.. samle space is Let E; and E, be the respective events of
S ={HHH,HHT,HTH,HTT, THH, choosing a diamond card and a card which
THT,TTH,TTT} is not diamond.
It can be seen that x can take the value of Let A denote the lost card .
0,1,2or 3. out of 52 cards, 13 cards are diamond and
S P(X=0)=P(TTT) =P(T).P(T).P(T) 39 cards are not diamond.
1 1. 1_1 : _13 _ 1 _39_3
=2-2°2°3% S PE) =5 =4 PE) =5 =7

S P(X=1)=PHTT)+P(THT)+P(TTH) When one diamond card is lost -

.11 . 1.1 1 1.1 1 A\_"C, _ 12! _ 2149!

Sy XXy Ty XXyt XXy ﬂfﬁ—ﬂd—zumx 511

_3 _11x12 _ 22

8 50X 51 425

P(X =2)=P(HHT) +P(HTH) + P(THH) When one card is lost which is not

11,1, 1,11 111 . )

—7X7X7+7X7X7+7X7X7 d1am0nd1135
3 P<A>= G, _ 13! o 21491
=3 E, e, 211! 51!
P(X = 3) = P(HHH) _13x422 96
1751 X 50,, 425
HEIT-12 (TTOT) e SINE 3RS, A, TIRWUS
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The probability of getting two cards,

when one card is lost which is not diamond is

P<Q>: P(Eg.P(%)
A P(El).P(EA)w(EZ).P(E—Z)

1

1 22
_ 4 425
1 22 3 26
4425 T 4425
_ 22 _A_QA
T 22+78 T 100 ~ 50 DS

8.

Sol -

Let repeated tossing of the die are
Bernoulli trils .

Let X represents the number of times
of getting sixes in 6 throws of the dice.
Probability of getting six in a single

throw of dice -
1

P=%
1_5
S.qQ= 1- g = g
clearly , x has a binomial distribution
withn =06

6-X X
P(X = x) = "Cxq"*p* = 6cx<%) (%)
P (at most 2 sixes) = P(X < 2)
=PX=0+PX=1)+P(X=2)

el (4o (E]-4+

I
P N N

N N o\

Il
—00 W
Ol ONDO

|
S
(

HefT-12 (TfoTa) EETR

ST IR, I, ITR@US
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HE{T-12 (TIOTA)

nfora

&l U4-99 / SOLVED PAPER

AR

Carefully fill up the necessary particulars on
the OMR Answer Sheet.

e gdd F1 fdaRor OMR SR W 95dH
W W |

Put your full signature on the OMR Answer
Sheet in the space provided.

3T JUAT GRT §iER OMR STR UHeh R QI
TS S8 R X |

There are 40 Multiple Choice Questions in this
Part.

T 9T H §t 40 dg—Tadhedig ue ¥

All questions are compulsory. Each question
carries 1 mark.

Al gl & IR <1 A B | gdD U
DI SAAFAT 1 3k FEiRT 2|

There is no negative marking for any wrong
answer.

TAd IR & oY BIS 3 &l BIeT STRAT |
Use the page given at the end of the question
booklet for Rough work. Do not do any Rough
Work on the OMR Answer Sheet.

% B 7g U gRA®T @ 8id # A W IS
BT B TANT HIRTY | OMR SR U356 TR Bl
G BRI T N |

Read all the instructions provided on page 2
of the OMR Answer Sheet carefully and do
accordingly.

OMR IR U5dh & U 2 W Yaq A1 e
Pl YIS IS qAT IAD TTAR BRI PN |

Four options are given for each question. You
have to darken duly the most suitable answer
on your OMR Answer Sheet. Use only Blue or
Black Ball-Point Pen. The use of Pencil is not
allowed.

IS ge H IR fJeed A T €1 3 ¥
AIH JUYAHRI IR Bl 3T T OMR IR
US® UR SIh—ld T BIeAl BN | dadl el
gl Bl dicd—@lSc bold BT & AN BN |
URYer &1 vt afsta 2|

dgfdpedla g
9.

Adhere to the instructions provided in the
OMR Answer Sheet very carefully otherwise
your OMR Answer Sheet will be treated as
invalid and it will not be evaluated.

OMR SR e WR g T & &
SFYdd UTAT DIy F=IAT AUl OMR
SR UFE AT BRI 3R IADBT R+ T8l

fopar ST |

gefadbeda Uy (MCQ) |

What type of relation is R= {(a, b), (b, ¢),
(b, a), (¢, b)} on the set A= {a, b, ¢} ?

(1) Reflexive

(3) Transitive

(2) Symmetric
(4) None of these

" R = {(a, b), (b, ©), (b, a) , (¢, b)}
Yz A={a, b, ¢} 1R DT 49 &7

(1) ¥aged (2) wafAd

(3) HPMSD (3) T | BIg TE
If f: R —R be such that f{x) = 5x + 4, then
fix) =

1) x§4 ) 4§x

(3) xé—tS (4) none of these
Ifg f: R —R W8T f(x) =5x+4,dl f1(x)=
(1 > @ **

3) 2 (4) T ¥ FE T
For any operation*, be defined on 0 as a*b
= a;b ,then1*2=

(1) 3 2 1

4 0 (4) none of these

BIS H'ﬁ)_éﬂ*,ﬂtr\’a*b=%ﬁ
gRAa 2 @1 *2=

(1) 3 (2) 1

4) 0 (4) 379 9§ PIg TEI

SIS 3R, I, SRGUS




HE{T-12 (TIOTA)

Principal value of sin™’ <\/2§> is
m & @ =
@) 5 @ &
sin”! (g) ST 4= 9 ©
n x @ =
@) 5 @ &
2

cos—1<11+§2> =
(1) 2cos™'x (2) 2sin’'x
(3) 2tan"'x (4) cos!(2x)
If A= [_1, %],then3A=

12
™[5 @ [g 1
3) [93 168 (4) none of these
afy 4=} 2].qt 34-
ORI @ |g
ORF (4) TR ¥ P

If A and B are two square matrices, then
(A+B)'=

(1) A" B (2) A"+ B'

(3) 247 (4) A" —4B"

IfE AR B o aeye &, dt (4 +B)'=

(1) A" B (2) A"+ B'

(3) 247 (4) A"—4B"

If [x+3 2x [ ], then values of x

and y are

(1) x=4,y=3 (2) x=3,y=4

3) x=3,y=3 (4) none of these
x+3 2" [ ],?ﬁxa?ﬂya§

LG

(1) x=4,y=3 (2) x=3,y=4

(3) x=3,y=3 (4) STH | DI T2l

10.

13.

14.

(11Q)

1 1 1
x+y ytz z+x
4 X y

() 0
(3) —1
|c0s0 sin@

-sin@ cos@
(1) cosB

3 1

% (tanx?) =
(1) sec’(x?)
(3) 2x

% (tanx?) =
(1) sec’(x?)
(3) 2x

% (sin‘lx) =

(1) /71 .

1
SU

% (sin"lx) =

1
SU

% (log secx)=
(1) secx
(3) cotx
da _
dx (log secx)=
(1) secx

(3) cotx

@1
(4) x+y+z

(2) sind
4 0

(2) 2xsec*(x?)
(4) none of these

(2) 2xsec*(x?)
(4) T W BIg T

@ g

(4) none of these

@ s
(4) & @ B 7

(2) tanx
(4) none of these

(2) tanx

(4) T | BIg 7
dy

if x = acosf, y = asind, then e

(1) tan®
(3) —tan6

(2) cotb
(4) none of these

d
If& x = acosd, y = asind, al Ey=

(1) tan®

(3) —tanb

(2) cotb

(4) 37 9§ ®Ig Tl

SIS 3R, I, SRGUS
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d dx _
15. Ifx™y"=(x+y)™™, then ay= f 90+
M @ 5 @ an-1($)re @Fan'(F)+e
X
- 4 f th :
3y “) ;‘yone O these (3) 3tan’ <§)+c 4) T | B 7E
e xmyn = (x + )™, @l P f e
21. =
M @ 5 J16-%
O @) 39 9§ P A () sin’(§)+c @) logh+ V16-x|
16. ;Iihei )s!ope of the curve y* = x at the point 3) loglx + JX+16 |(4) none of these
,1)is
1 1 dx
m & @) -+ [ -
V16 -
3)1 (4) None of these o xx
am y=xd T (1,1)fag w2 () Sm1<1>+c (2) loglx + v16-x’|
1) % 2) % (3) loglx + Vx> + 16 [(4) T & BIg 81
3) 1 4) = 9 PIE T 22.  the radius of a circle is increasing at the
rate of 0.3 cm/sec. The rate of increase of
17.  The slope of the normal to the curve y = its perimeter is
2x?+3sinx atx =0 is
| (1) 0.4 cm/sec (2) 0.6m cm/sec
(1) 3 (2) 3 (3) 0.8w cm/sec (4) none of these
S (4) none of these fodl 9«1 @1 Zrear «) g9fg % 0.3cm/sec
qp y=2x>+3sinx P x =0 R T W & o sEd aRRT @ gfy ¥ 8
e ® 1 (1) 0.4m cm/sec (2) 0.6m cm/sec
(1) 3 2 -3 : :
] ] 3) 0.87 cm/sec 4) 38 A aﬁé BEl
(3) -3 (4) 379 A BIS &I (,,) @
18. fseczx.dx= 23. fxz.dx=
(1) tanx +c (2) tan2x +c 0 b - 2 a-b
(3) cotx (4) none of these 3 , 3
f secix.dx = 3) “ Ab (4) none of these
(1) tanx +c (2) tan2x +c f"xz.dx_
(3) cotx (4) T | DI T2 L .
. [Sex g o m o3 @ “5"
’ cosec’x a- b . :
(1) x—tanx + ¢ (2) tanx —x+c¢ () 7 (4) ¥ 9§ PIg Tel
(3) —tanx —x+c¢  (4) none of these ” - dx
f sex’x dx = BT B
cosec’x 1y L @) 2
(1) x —tanx + ¢ (2) tanx —x + ¢ 3 3
. : 3) L 4) f th
(3) —tanx—x+c¢  (4) TTH A PIs o 12 none of these
V3
dx _ dx _
20. /9+x2 - : 1+x2
1, .
(1) tan —1 (%)-I-c (2)§tanl<%)+c (1) % ) 2T7T
(3) 3tan’ (%)Jrc (4) none of these (3) % (4) T | DI Tl
PHE{T-12 (0T — S NE.IRET, I, STRWUS




mi2 30. The scalar dot product of vector
25. sin’xdx = 5i+j-3k and 37-4j + 7k is
M -1 @) 1 (1) 10 2) -10
3)0 (4) none of these (3) 15 (4) none of these
f 5i+j-3kdR3i-4j+7k @1 Afew
sin’xdx =
-r/2 11 I IEI56I %I
(1) —1 2) 1 (1) 10 (2) —-10
(3) 0 (4) =TH | B & (3) 15 (4) STH | B3 T8I
26. The order of the differential equation 31, ?X7=
d d . ™
(dxyz>+z<df€)+9y=ms X Q) k
(1) 2 (2) 4 (3) -k (4) none of these
3)1 (4) none of these li\x}:=
. —~
IJabd W(dx2>+2<%)+9y=0 ) OA @ & , ,
P BT B (3) -k (4) STH | BIg T8I
(1) 2 () 4 32. (a-F)X(%+F)= "
: : 1) 2(axh) () ax
3) 1 1) 3 & B (1) 2%
) @ 3) lal-1o [ (4) none of these
27.  The il.ltegla_z‘;;ti:g facjor_ of the differ.ential (G-B)x@G+5)=
equation dx Jy sec’x = tanx . sec’x 1S ) 2GXF) @) IXE
tanx . -
(1) tanx (2) ¢ @) laf-157 (4) T ¥ P T
(3) logtan x (4) none of these 33. .=
ddbal ’\HT-JI’IHWUT +ysecx tanx . sec’x (1o 2 1
BT GATGT TP 3) larl (4) none of these
a.a=
1) tanx 2) e
(1) ) » . (1) 0 ) 1
) lfgtfnxA - @) T W 7 3) laf (4) 31§ PIs 7T
28. If xi+2j=3i-yj,then find (x, y). 34.  The direction cosines of z-axis are
(1) 3,2 ) 2,3 (1) (0,0,0) (2) (1,0,0)
(3) -3,2 (4) none of these (3) (0,1,0) 4) (0,0, 1)
?Jﬁ{xli\+2/j\= 3?—y7,?ﬁ(x,y)§l'lﬁ DIFTY | Z-ISI&TOQOT\) PISATY %}2 oo
(1)3’_2 (2) 2’3 ()(9 9) ()(5 3 )
| | (3) (0, 1,0) ) (0,0, 1)
(3) =3,2 (4) T T P T 35.  Find the equation of the line joining (-2,
29.  The position vector of the point (1, 0, 2) is 4,2) and (7, -2, 5).
(1) i+2k ) i+2j Iy 2=Y_z
3) T+3+2E @) T2k 2 y“ 2
X _ _Z
85 (1,0, 2) &1 Reafa wfeer 2 @ 7-375
(1) T+2k 2) T+ @) ¥j2=r o2
3) i+3j+2k 4) i+j+2k
@) 43 ) i) (4) None of these
PHE{T-12 (0T — S NE.IRET, I, STRWUS
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5 (-2, 4,2) 3R (7, 2,5 @1 faam afa )= 3, )= Laenpuang) = &
arefl Y@T FHIHROT B p
) X -F_zZ ’?ﬁ};<F>= 1
0 53=4=73 (1) + @ +
x_JY _z : :
2 5=5-5% 3 % 4) T ¥ P TE
-4 - 3 1 1
3) xgzzy_z =212 40. IfP(A)= 3, P(B)= 3 and P(ANB) = ,
: : then P(AUB) =
() T ¥ B T JAuE 1
- +4 - 1) 5 2 3
36. Line x35 = y7 = z26 passes through % 3
the point. 3) 5 (4) none of these
(1) (5,4, 6) ) (5,4,—6) af P(A) = 3, P(B) = 1@ P(ANB) =
(3) 4,5,6) .y (4)6n0ne of these %, @l P(AUB) =
x-5_) _Z"- 2 1
;@3é7‘zﬁﬁ ----------------- ) 5 2 3
ol 21 1 . .
3) 5 4 |
1) 646 @646 ® 3 @ = 3 7l
(3) 4,5,6) (4) 378 A B T8 Ans.  (1-2,(2-1,(3)-2,(4)-3,(5)-2,(6)-3,(7)-2,(8)- 1,
37. The direction cosines of the normal to the E?é) 1'1(2107))‘ 32 ((ig) 21 8(2;)' ; ((1230); 22 ((1;'1))' ? ((;i))' ;
plane 2x ~ 3y~ 6z=3=0 (23)- 1, (24)- 3, (25)- 3, 26)- 1, (27)- 2, (28)- 1, (29)-
M %,-3,-% @ %3,-% 1, (30)- 2, (31- 2, (32- 1, 33)- 3, (34)- 4, (35)- 3,
23 6 (36)- 1, (37)- 1, 3, (38)- 3, (39)- 2, (40)- 4
3) T (4) none of these
WAAA 2x — 3y — 62— 3 =0 3 DI
fa® s @
2.3 .6 23 _6
(1) Z z g 2 7.7.77
@3 F.-7. 7 4) 37 4 PIE T
38. Find the perpendicular distance of the
plane 2x + y — 2z + 1 = 0 from the point
0,1, 3).
2
(1) 2/3 2) 3
3) 2 (4) None of these
45 (0,-1,3) ¥ ad2x+y—2z+1=0d1
oftedd g3l 9Id aﬂﬁﬂmz
(1) 243 @) 3
(3) 2 (4) STH ¥ Pl &l
39. I PA)=3,P(B)= yand PUNB) =+,
then P<%>=
1 1
M 7 2) 5
3) % (4) none of these
Fe&fT-12 (TOTa) 757) A3 3RA, I, SRS
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INSTRUCTIONS / fardsr -

1.

Examinees are required to answer in their own
words as far as practicable.

emeft JUTGIT 39T Yeal H B SN ¢ |

(Very short answer type questions)

@rfa org, < gee)

1.

Iff:R— Rand g : R — R are defind by f{x) =
Jx and g(x) = x*, then find f o g(x).

AT f:R—>RTAMg: R —> R fix) = Vx
AT g(x) = x°, & IRAIMNT &, Al fo g(x) A

2. This question paper has three sections : A, B BITSTY |
and C. Total number of questions is 19. 2. Prove that tan™ ( ) (%) — tan”! (%)
G AW - A B CEI B i (2) () oan (1),
T B A= 19 7 | i 24 2
3. Section-A - Question Nos. 1 - 7 are very 23 5 2 4
short answer type. Answer any five of these 3. IfA= [4 6 2 andB=1 -3, thenfind AB.
questions. Each question carries 2 marks. 4 0
_ _ 2 -4
4 g_Aﬁ_W e 1'_7‘?% ! ST afgA = [421 2 3] dqaTB=|1 -3|,dlAB
UHR & 2| 379 9 bl ufd uedl & SR 40
Y | IS TR BT SR AT | TS A ST WIT |
BT AT 2 3 FEIiRa 2 | dy
4. Section-B - Question Nos. 8 - 14 are Short 4. Ify=x" find 4.
answer type. Answer any five of these
questions. Each question carries 3 marks. Ife y = xS, —yﬁﬁm@r |
GUs—B — U AT § - 14 g ISR E |
g 9 fh=el uid el & SR S| y&% 5. Find f \/ICJF&
Yo BT STR AN | Gl Ge @l AR S
3 3f IRT & | ST BN f \/104—&
. . sinx
5. Section-C - Question Nos. 15 - 19 are Long ¢ g jye the following differential equation.
answer type. Answer any three of these ,
questions. Each question carries 5 marks. %’ _1tx .
Gus—C — U &A1 15 - 19 <6 I{F 2 | Ity
g 9 b8l i gel & SR A0 | uds fyferRad sradel THIHRIT BT B Y-
U B IR QUMY | G U Dl AT ; 2
: +
5 3 FefRa 2| == %Jr;z
Section - A 4
WUS—A 7. Compute P(g) if P(B) = 0.5 and P(ANB) =

0.32.

P(4) = I = P(B)= 0.5 7o P(ANB)

Answer any five questions.
fo=dl dfg gyl & SR Q|
HEMT-12 (TUTe)

=0.32.

SIS 3R, I, SRGUS

(122}



Section - B
Yvs — B
(Short answer type questions)

(crg, S8 yEA)

Answer any five questions

fop=sl 9fa gl &1 SR < |

8.

Prove that
x+A  x X

X x+tA  x
x+A

=(Bx+ AN

X X

Rig BT b

x+AN  x X
X  x+tAN X
x+A

=(Bx+A)N.

X X

If f{ix) =2x +5, when x <2
=2x—5 Whenx > 2
then test the continuity of f(x) at x = 2.

frforRad YRl & /= &1 dior g
pifeIe: n~
r=Qi+2j—4k)+N(i+2j+2k) =
F=(51—2j+k)+1(3i+2j+6k).

Section - C
Yrs — C
(Long answer type questions)

(el ST 9=)

Answer any three questions.

frel 9 9o & SR < |

15.

Solve the system of the linear equations,
using matrix method:
x—y+z=52x-2y+3z=T,x+y—z=—1.
Raa TR e @ e A | &
P

3x—y+z=52-2y+3z=T,x+y—z=—1.

16. Find the maximum and minimum values of the
IS fix) =2x+ 5,54 x <2 given function:
=2x—5,9d x>2 flx)=x—6x>+9x+5.
Al x =2 W f{x) B FadT & S d | QU Y wee &1 HEH Yd =AAH J19 9
10. Find the interval in which the function f{x) :
— 3 2
= x? + 2x — 5 is strictly increasing or strictly J) =" = 6x* + 9x 4 5.
decreasing. 17. Find tll\le sEorte/s\t distanf:\e bitwee:r\l the lines
: _ T=(i+2j+3k)+1Qi+3j+4k) and
3faRTe DIRTT T8 Wl f{x) = x2 + 2 N ~ =
R R S C S A DR NCRR AR )
— 5 TAXAR GYATT T THRAN A ¢ | .
ot 1 ¢ @RI & dre GATH g8 ST DITSTg
1. Evaluate | 77 —~dx. T=(i+2j+3k)+t(2i+3j+4k)
r=Qi+4j+5k)+NQ@3i+4j+5k
STd HITY %dx r=Q@itd ) >\( T A)
XoTax 18. Solve the LPP graphically :
% imize Z = 4x +
Jtanx Maximize Z=4x +y
12. Evaluate f F—dx Subject to constraints.
; anx + 4/ cotx
A Jiany x+y<53x+y<9,x>0,y>0.
tanx ~
EINEEZINL fﬁdx gD YT FARIT BT MM Ay | &
; tanx + v cotx 3 -
13. Find the area of a region bounded by the '
curve y* = 4x and the straight line x = 3. SHEHTATRRT BT Z= 4x +y
qsh )7 = 4x AT RS NGl x =3 9 R &
x+y<53x+y<9,x>0,y>0.
BT &FHel QI DI |
19. A man is known to speak truth 3 times out of 5
14.  Find the angle between the following pair of times. He throws a die and reports that it is one
lines: (1) on the die. Find the the probability that it is
F=3i+2j—4k)+N(i+2j+2k)and actually one (1) on the die.
F=(5i—2j+k)+t(37+2j+6k).
PHE{T-12 (0T — S NE.IRET, I, STRWUS
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Uh Ifad & IR H I8 &1 © & 98 5 R |
3 IR 9 dIedl 8 | 98 Udh U Bl IBTeIdm
2 3R gd1aT ® & U WR 3fdTell AT U
(1) 8| g9&! WR¥IGAT S0 HITT fh 99 W)

3TTaTetl A& aad § Ud (1) B 7. -~ P(A/B)= PANB) _ 00352 :%:%_
Solutions (Subjective) P(B) '
Section - A Section - B
L fogt = FlE00] - 1) = /7 - A
. fog9 = flg00] =) = /¥’ =x. N
2. L.H.Sztan’l%-l-tan*l% X x ztA
2,7 48 + 77 By ¢, — ¢, +¢, +c,, we have
—tan 1l 24 _ ., " 264
1-2 L 264 — 14 3x+A x x
11 24 264
A=|3x+A x+A x
—tan" 52> =tan' £ =RHS
al"as5p N T RS 3x+N x  xtA
2 -4
; AB=[2 3 5] I 1 X X
' 4 6 2 =GBx+AN)|l x+A x
1 X x+A
+3+ -8 -9 +
= %3420 879 %0 ByR, — R, —R,and R, —» R, — R, We get
8+6+ 8 ~-16 -18 +0
[27 17 0 -A 0
N 22 -34 ’ A:(3X+>\)1 x+tA x
0 -A A
4. wy=xm Resolving along R, We get
taking log on both sides, we get 1 x
logy = logx*™™ = sinx . logx, =(3X+>\)7\0 A‘
dlff;:ren‘uatlng both sides w.r.to x, we get —Gx )AL —0)=(x+1). 22
19 _ 1 ginx + cosx. logx
Y g; XSI ~ A= (3x+1). 22 Proved.
k Ezy[ *cosx. logx] 9.  We have
= o [SI% 4 cose oga] LHlimit = M 2 h)
5. Put 1 +sinx=¢ — hm 2(2-h)+51=09.
- cosxdx = dt ~h- 0{
. dt _ [,z R.H. limit = "™ £(2 +
..I—fﬁ [ imi h;of@ h)
1, L _ lim T
R -y e s
7t 2 since L.H. limit # R.H. limit
=2yt +c=2y1+sinx+ec. .. f(x) is not continuous at x = 2.
6 S 10. We have f(x) =x*+2x — 5
’ Cdx 14y

S (1 +yHdy = (1 +x*)dx
integrating both sides, we get

HE{T-12 (TIOTA)

Jaedy= [+

=>y+yT—x+?+c

Which is the required general solution.

X)) =2x+2
f(x) is strictly increasing if f'(x) >0
=2x+2>0 =x>-1

SIS 3R, I, SRGUS
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Lexe (—1, o)
f(x) is strictly decreasing if f'(x) <0
=52Xx+2<0 =2x<-1

tanx ++/ cotx

—F———dx = 1dx.
4/ tanx + cotxdx 0/ dr

/2
2= [
0

i.e x€ (-, 1) = [x] ?2:%_0:%
hence f(x) is strictly increasing on (—1, «) i
and strictly decreasing on (—oo, —1). [=7-
_ 2x+1
11 I_ 2+4x_3dx. 13. )‘i
2x+4 3 A,\x=3
x*+4x - 3 —
2x+4 ) 3
_/x +4x - 3dx /x2+4x-3dx < ..
< 5 >
(3,0)
=1L
_ 2x+4 Bl
Where L= =503 dx | \/
_ 3 4
andlz—fx2+4x_3 Y
. N .
Now, |- 22x +4 " Given curve is y* = 4X ......... (1)
X t4x-3 and line is X = 3............ (ii)
2 - =
Put x4 dx-3 =1 Curve (i) is a parabola with vertex (0, 0), axis
X-axis.
S (2x +4)dx = dr _ _
.. Required area = 2(area of region OACO)
7= [df_
'-11_/ ;= log|t[+a /3 jr
=2/ ydx=2 | v4xdx
= log| x*+4x-3|+¢ 4
3 3 =4 [ /xdx= 4>< [
and12 =fx2+4x-3d“x=fxz+4x+4 7 dx /
B 3 3 x+2- «/7 .
- e Sx(@)yr=8x3 =g x3
S I=1 -1 = &@sq.umt
_|_ -
=10g|x2+4x-3|+c|-2\3ﬁlog x*t2-y7 -c o
_ > a3 x+2- \F 14. We have a- 11‘2)1‘21(/\
loglr*+dx- 31 log) "o | and B = 37+ 2] + 6Kk
Where ¢, —¢,=c.
x Let 6 be the angle between them.
_ 2 4 tanx . >
12. 1= ———F—dx........ 6)) a.b
i Vtanx +ycotr .cosf = W
a
x b
=/2 V@an(g -0 i@ _‘ 3+4+12
T T B 2 2 2 2 2 2
i JanZ -0+ oot - ¢119+2 1+92 +/37+2°+6
/2 — 17
1—/ VCOtx ......... (ii) S 3x7 21
v cotx + 19
0 =cos" 57
Adding (1) and (i1), we get
PHE{T-12 (0T — S NE.IRET, I, STRWUS
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Section - C

16. Given function is f{(x) = x> —6x>+ 9x + 5

15. Given equations are L) =3x>—12x + 9. (1)
3x—ytz=5....... (1) .. For maximum or minimum value of f{x),
2x =2y +3z="T ........... (i1) f'x)=0
andx+y—z=—1 ... (1i1) =32—12x+9=0
Matrix form of the system of equation is Ax = o, ¥ — dx +3 =0
B, Where
3 -1 1 ¥ 5 or, x—1)(x—3)=0=x=1or3
A=[2 -2 3 X=|ylandB=|7 - from (i), /"(x) = 6x — 12
1 1 -1 z -1 Sf)=6x1-12=-6<0
3 -1 1 - f(x) is maximum at x = 1
Now |[Al=]|2 -2 3 . Maximum value = (1)> — 6(1)> +9.1 + 5
I 1 -1 =1-6+9+5=9
=32-3)+1(-2-3)+12+2) andf"(3)=6x3-12=6>0
=3(-1)+1(-5+14)=-3-5+4=—4+0 . f(x) 1s minimum at x = 3
. matrix A is non-singular. Here A™' exists. - minimum value = (3)* = 6(3)* +9 x 3 +5
Now, Cofactors of elements of |A| are, =27-54+27+5=5.
A =|2 3‘:_1’A12:_ 12 31‘ An ‘2 -2‘:4 17. Given lines are
i 11 . 31 _11 T=((1+2]+3K) +tQ21+3]+4K) e, )
A= _1‘=0,Azz=‘l _1‘= 4A3=‘1 1‘= 4 and  T=Q1+4]+5K) +ANGT+4]+5K) e, (ii)
11 1 5 - Here a, = i+2]+3k,a,=21+4]+5k
i I 3‘= bAe= ‘:_7"*“:‘ ‘: B =27+ 3]+ 4K and B> = 37+ 4] + 5k
Now, a,-a = (21+4] + 5k) - (i+2] +3k)
A Ay As -1 0 -1 = T+23+2I(\
ad] =|An An An|=| 5-4 -7 PPN i(\
As Ax Ayl | 4-4 -4 o
10 -1 and b; X b, = 3 4
.'.A'l=ﬁade=%5 4 -7 ; 345
4 -4 -4 =1i(15-16)-j(10-12)+k(8-9)
=-1+2j-k
S Xx=A"B.
1 -1 0 -1]5 .. Shortest distance between (i) and (ii) is
y|=-g 5-4 -7|7
zI L 4-4 -4l - (a:-a1).(D) X b)
- - - — —
| 5+0+1 | 4 |b1><b2|
=-—|25-28+7|=-+ ~ A AT ~
) (i+2j+2k).¢-1+2]-k)
20-28+4 -4 =
. 1 v1+4+1
“yl=|"l|l=x=1y=-1,z=1. — w‘:LunitS.
z 1 ‘/g ‘/8
PHE{T-12 (0T — S NE.IRET, I, STRWUS
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18. First of all we draw the graph of lines.

Shaded region OABCD is the feasible region,
Which is bounded. Its vertices are O(0, 0),
A(3, 0), B(2, 3) and C(0, 5).

Now, z=4x + y.

. At0(0,0),z=4x0+0=0
AtA(3,0),z=4x3+0=12
AtB(2,3),z=4x2+3=11
AtC(0,5),z=4x0+5=5

.. Clearly, z is maximum at A(3, 0) and
maximum value is 12.

19. Let A= Man reports that 1 comes on die.
Let A, = Event of getting 1 on the die.
and A, = Event of not getting 1 on the die.

1 )
~P(A) = I3 and P(A)) = 6

Now, P(A/A ) = % and P(A/A) = %
.. By Baye's theorem,
_ P(A).P(A/A)
PIAJAY= P(A) P(A/A) + P(A,) .P(A/AY)
1.3 3
S 3 1y
1 5 .
cXsTEXs 30
PaTa | ) (55 AN IR, I, STRWUS
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