Section—A
Choose the correct answer from the given four options in each ef the Questions 1 to 3.

If = is a binary operation givenby x: Rx R > R, a * b=a + b?, then —2%3 is
(A) =52 /), 23 C) o4 (D) 13

v T 1 Let * be a bmary eperatmn on Z"" deﬁned by a* b = g®. Find
the value of4*2. | |
' Seln. : Gwen * b a®

4*2 -42=4 x4 = 16.

“.V ‘IQ 1 Let * be the binary eperatmn onr N deﬁned by a * . b = LCM of 2 and
b. FindS =7 )

Soln. : | , i
@ | axb = LCMef‘aandb E
o 5%x7 = LCMof5and7 =35
‘\Ml ‘fn Let * be the binary operation on N defined by
- a*b=LCMofaandb. Find 18 + 24
Soln: a*b=LCM(aandd) x
* 18 * 24 = LCM (18, 24) = 72

Or, Let * be the binary uperatmn and N defined by a* b= LCM of a and b
for all @, b € N. Prove that (20 * 16) * 8 = 20 * (16 * 8)

'; - Soln.:a*bhb=LCMofgand b
\‘- : (20*16)*8 (LCM{}fZ[]andlﬁ)*B

' ' g WL S B0 R _ o
® | ' b LCM of 8{] and 8= 8{} e | oBETE F )
| =20* 16 |
~ =(LCMof 20 and 16 = 8{} |
(1) = (ii) he:nce nruved ; . . (11)

Vf, Q.1. If*isa bmary eompes:,tlen deﬁned on the set Z of all integers
Yy .
/b a*b= 2;:;+3!’:2 a,bEszd(—l)*7

@ Soln a*b=2a+3b |
a5 ¢ (—)*7 =2 (-1) +.3 (77
| - . =-=2+3%x49
| '-—2+147
. =145 - | -
/6/‘ Let * be a binary operation on deﬁned by a*b = 2a + 3b. Find
the value of 2 *5.
VD sol ash =2a+ 3b
2%5 =2%x2+4+3 %5
=4+ 15=19 Ans. .

| X
38. Letf: R — Rbedefined by f(x)=3x>-5andg: R > R by gx)="2_1.

Thengo f1s

w5 3x? =5

o -~ (B)

) 9Ox* —30x2 +26 Ox® —6x% +26

3x” 3x? |
(€) x*+2x2-4 (D) Ox* +30x* -2

40. Letf: R — R be the functions defined by f(x) = x> + 5. Then f! (x) is

1 1
(A) (x+5)3 9 (-'!?*-5)_5

1

©) (5-x3 , (D) 5-x



-1

| T 3n - 21
2. Ksin':[-1,1]1 - 5 |is a function, then value of sin 5
—Tt -1 §£ :’E
(A) ¢ B & © & @ "¢

| 1 . | —T | .TI: ) 1[.
olution tan™ [sm ["'— D = tan™! [-sm (—D tan—-l 1) = —

| 13n
Find the value of cos™ [COS ?) i

S, 13 - | e ) |
Solution cos™ [COS "'EE] = cos’! (COS (215+-16£)) = cos™ (COS%]

g Evaluate: Sl# [cos(sm —@-}‘\

i L g

ph | T | 4 nY ¥

(A —73 (B) 3 1 (C). 3 S (D) 3
W) is the correct answer. -
s -\/5 .. = . N af . 7‘) T
sin =sin_ | —sin— |=—sIn" | SIn— |= —-
2 3 | 3 3.
_ : ' _3 ; B 1 i
4) is
19 3
(&) ET: D) 7
S— o oy o 3 1 4 1
Solution (A) is the correct answer. tan [cns ‘§+tan : 4) = tan (tan l§+m E)
- ' } :



" 9 6 2 3)(3 0 1 lementary row transformation
= Ulventhat | , ol=l1 oll1 2/ Appymgcem tary

R, — R-2 R, on both sides, we get - - _
3 6) (2 3 1 -4\ 3 6 03)(30]
(A)3o=(10)(12} /@30:1012
_3623-(3(}) (-3 6) (4 3)(3 0
© 13 o)={1 o) |3 2 @ L3 0)%l1 o)1 2

4. If A is a square matrix of orcler 3 and |Al = 5, then what is the value of |Adj. Al?
W o

Ans 1= Y B Sl
. x+y 2. 111 1 i
a It x—7y |4 3| 2| then (x, y) is
® @y (B)‘ 0,1
Q. 1,1 D) L-D

ﬁ
q \l & % AN 2) matrix. A = |ﬂy] Whose elements are given

i+ j)?
bfﬂg— (—zj)
“ + 2 : . ' ‘ .
SOII] ﬂ“—(l 21) 2 o ay = (2+ 1)2 = 9/2
ﬂlz— 2 "9’2 | &22_'—"- 2 = 8.

| )
R u:ethm: [ ' ]
AT R

Soln. : A 2 x 2 matrix is given by
e A= [ ann | _ﬂu]

- a1 a2
gij.__' ;3:';2;1 _
| a. |3x13-2x1| —"3—"‘.1)=—;" _ SRR 1.
23 .2—-'3”_;*2”_' -Fl-u=+
g b '.21 |3x232>¢1  _-=_?13_.3|_4‘=.'_£31_
e ay = I3:’(23 “Ral 3L|2|=%'

Hence A=[13 13]
4/3.  1/3

,——__———_—



w
Construct a 2 x 4 matnx whose elements are given by

 FE
' ay = (I+2j) o
: @ (“‘2" 1)2 9 ' (2+2x 1)
| ﬂ” : e an = e — =8
‘ .2 *2- g s PR AR
(1+2><2)2 bt 2+2 x_z)zf__-_.36_-- 25 & g
_Hu_. 2 2 .ﬂzz . D '-21 1'8, )
e o (t2x32 49 (2+2>~t:3)2 "
a13_ . T 2 | .azg _ "5 .—7—32 .
| 1+2K42 L@ RAR. 1
s - ) ) 2_ ﬂz&-_( " Ry '4)_"" 00_50 |
Requlred Matrix 1 IS, it R s - 2 g2
. (9 25 49 81
' 8 18 32 50

*, Find the values of x, y and 4 from the following equation.

\19 [";ii’ - Ls i]

| x+y=6f'- Sl  * .o  .m".
D + zZ= 5 = ;: = 5 5 0 |
y =5

Puttmg the value of y in (z) (o
e x+4= =6 > x= - 6 — 4 2
5T ey 4andz—-'-0 '

"3 2 "0 . 3
JAf A - [0 1] andB"—-‘ [1 _4] then find a matrix X such

such that 2A-+ B X 0 -
'2A+B X = 0.

2A+B =X
_;X*2A+B

e
- [oa- 0
g

v




Construct a 3 x 2 matrix whose (:, J)th element

\1-\" 3 -=_.|p.3,|

Soln Given, a;; = > \14-3j|wherei=_ ,2,3andj=1, 2.

. the required matrix is

1 527
17 B ]
10 321

ﬁ Write the.: value ef ;1 fer matri:x A ef erder “Z 2 When j A [ =
Sand MM:ee,.u

C o

P el

. @ . San lzlﬁl—?.ﬁ | el T B v ;
| :-"' A.ZXS 20 TS ' ' b
—/—_

-
.L'l T T



Fmd the value of determmant
'sm 70° — cos 70°

S— ~ I'sin 20° cos 20°
Soln. : | sin 70° —cos70°
= - |sin 20° - cos 20°

= sin 70° . cos 20° + cos 70° . sin 20°
= sin (70° + 20°) = sin 90° = 1.

- Or,mﬁmmmmaﬁm
\J.V ./- o 0059 —sin@ |
' , ' sm@ ~ cosf
ﬁ Soln: ¥
_ g cosf —sinf e
o - |sin@ _cosﬁ T

= 00529 (— sm26) Gy Te
cos2€ + sin?9 " = 1. - -




%\Find the value of derivative of tan™ (&) w.r.t. x at the point x = 0.

1 - cosx
, Mddy/ﬁ’dy 1+cosx

E—(l—msx)‘ (1-—cnsx)-ii—(l+cosx)

(l + cosx)

= & dr ax
.Sﬂ-dx (1+4:.:1::)s:l:)2 e g
R 1+cosx(51nx) (l-—cosx) (——smx)
7 (+cosxp e R
_ sinx + sinx . cosx + sinx — sinx . msx _ [ 2sinx
' (I +cosxp s (l+cos.;1c)2
_ .
’ If lim fx) =7 and f(x) is contlnmms, then find the value off(3

x—-}

‘. Soln. Slnceﬂx)lscontmuous ‘

- lim flx) =A3)
o, Y 7-p3)

f3) =7.

o Find dy/dx ify= " cos (sm x)
Soln :- y=cos (sm x) %

o '
TR s Puttmg sin” ‘x——t we get
dy _ & . 1"
Smtand = —— ,
& & Vi-x :
B —-Smt I R .
%}' df Ef— ‘ \‘/1'.—'12 : \/l—xz



3. Theline y = x + 1 is a tangent to the curve y?> = 4x at the point

A (1,2 ® @1
(C) (11_2) (D) (_1! 2) ’
M

Q. 5. Find the slope of tangent to the curve y = x3 3x+2atx= - 2.
vJ‘Soln Given, y = x3 — 3x+2 3 5 -

dy
I ftan t =—
slope 0 _gen &
d(x3 3x+2)
: dx
- L -='3x2.—3' 1!
Given,-x_=2.- SR

o : =
= 3(2)23 1239

Or, Find the slope of tangent to ¢ curve rs 3x3 dx at x =4

" o
/Soln slope = (—5—)
- y= 30 -4x e
; dy _ d(3x3 4x)‘._9x2 4
Givenx =4 ol 73 B - | "

: - __) — 9% (4)2—4 =144 -4 =140 .
, slope (dfrx (4)° . . s

57.  Maximum slope of the curve y = —x% + 3x% + 9x — 27 is:

p———

(A) 0 @12  ©l6 D)3

—/N
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11. Letn be a fixed positive integer and R be the relation in Z defined as a R b if

and only if a — b is divisible by n, V a, b € Z. Show that R is an eqmvalence
relation.

M
Let R be the set of real numbers and f: R — R be the function defined
by f(x) = 4x + 5. Show that f'is invertible and find f~'.

Solution Here the function f: R — R is defined as f(x) =4x + 5 = y (say). Then

| -J
4x=y-—5 o1 I=;r.

.Ihislcadsmaﬁmctiong:R—)Rdeﬁnedas

-5
g0 =5
Therefore,  (g0.f) (1) = g(f () = g (4x + 5)
4x+5-5 |
= — 4 - ="y
or gof =L
Similarly . (fog) ) =f(&W)

or fog =L.
Hence fs invertible and f-! = g which is given by

PN, .
f ®="

f__/



ﬁlﬁt * be a binary operation deﬁned on Q. Find which of the following
binary operations are associative -

(i) a*xb=a-— bfora,beQ.

b
(i) a¢b=£4— fora, be Q.

(i) asb=a—~b+abfora,be Q.

(iv) a*b=ab’*for a,be Q.

(i) = is not associative for if we take a=1, b =2 and ¢ =3, then
@sb)ysc=(1%2)*+3=(1-2)+«3=-1-3=-4and
ax(e)=1+Q2+3)=1+2-3)=1-(-1) =

Thus (a * b) ¢ # a * (b * ) and hence * is not associative.

() = is associative since Q is associative with respect to multiplication.

(1) * is not associative for if we takea =2, b =3 and ¢ = 4, then
@*b)xc=(2+3)*4=(2-3+6)x4=5%x4=5-4+20=2], and
ax(brc)=2+x(3+4)=2+3-4+12)=2%11=2-11+22=13

- Thus (a * b) * c# a * (b * c) and hence » is not associative.

(iv) * is not associative for if we takea =1, p = 2and c =3, then (a * b) * ¢ =
(1*2)*3=4+3=4x9= 36anda¢(b*c)-],,(2 +3)=14%18 =
1 x 18%2=324.

Thus (@ * b) * ¢ # ax(b» - C) and hence * ig not associative.

Find gof and fog, if f(x) = |x] and g(x) = |5x — 2.
Sol. f(x)=Ix|, g(x)=|5x-2

8 (X)=g(f () =gx|l=|5x—-2

o8 ) =/ (g(x)) =/ (I5x ~2]) = | |5x - 2H—|5x 2|

Find gof and fog, if f(x) = 8 and g(x) = x3.
-~ S9 £ =82, g(x) = =x3

gof (x) = g(f (x)) = g(8x3) (8x3)-=+ = 2x. -

fog () = BN =G = B3y = g

,’ Let f: R —)_R :f(x) = (3 -—x3)%, then shuw that (Jfof) (x)=x.
=" Sol.We have, (fof) () =f{f()} = fG—x)7
| _=f(}’)'. a2 ¥ [where, y = (3 —x°)3 ]

|

CCE e
=@~y )§=[3 (3 x3)]3 [ y’=(3-X)

(x:"_)é =X

Hence, (fof)(x)=x

_—



’;’ Show that the function f: R — R : f(x) =3 — 4x is one-one onto

and hence bljectwe.

\[ Sol. We have,
J |

) =f(x2) = 3-4x;=3-4x;

= —4x; =—4x; = X} =X -
.. f is one-one. -

. 3-
- Let,y=23 .4x.Then,x-~( Y).

4

Thus, for each y € R (condition of ), there exists x = G-y) e R

1. G | . 4
SUCh thatf(x) = f .E;_}"l= {3—4..(3;}')} =3-GB-y)=y

This shows that every element in co-domain of fhas its pre-image in dom (/).
f 1s onto.
Hence, the given ﬁlnctmn 1S bl_]ECtIVE

et f:R—>R:f(x)=4x + 3 for all x € R. Show thatf is
invertible and find f E

. We have,
Sx)=f(x) = 4x,+3= 4x2 +3
J UG :> 4)[?1 =4x2 -_.._} xl _xz _ &

. J 1s one-one.

Again: Y= 4.1'-' g ol G5 -*-“. (}’;3)

. : .
3 “
Now, if y e R (co-domain of /), then there exists X = (y ) 'l
- (v-3 o
such that fx)=f (}’ 43) - {4-(3(—4l+3} =y
f'is onto. | " |

Thus, f is one-one onto and therefore invertible.
Now, y=f(x) '

=> y=4x + 3
5 w2 E R

i (}’—3) - . ='. o sl
g o)== [« f&)=y=x=/"(¥)]
)=-Q';i) for all y € R.

Thus, we define f/': R > R : (y

%’ Lét}:(;:) -=-x + ‘773_.'111.3- _(_;;) = x - 7:x € R. Find the following—
\ A\ (@) fof (1),  (b) fog(7) -~ (c) gof (1)  (d) gog (71
Sol. (a) fof ) =flf@]=fx+T)=x+T7+7=x+14
o Jof(7) =7+14=21 Ans. |
b)  fog(x) =flg@]=fx-T=x-T+7=x
-. fog(7) =7Ans. _
) gofx) =glf@=fx+7=x+7-7T=x
-, gof(7) =17Ans. | |
(d) gog(x) =glg)]=s(x- 7) x=7-7=x-14
. gog (7) -7—14—-——7An5.

-



- defined by fix) = y Show that fof (x) X

H +
Soli.™ foflx) = f ) -—-f( = 3)_
== 6x—-47 "
| 4x +3 | -
X ———+3 .
RN T %k
4x+3
g oo
T 6x—4 e g L
C16x+12+18-12 - - 34x.
= —=x Proved.

T 24x+18-24x+16 - 34

' o BEEL ¢ eT Ix + 4
’Ifﬂx) Si 7, x#-—s- and g(x)— 5:;__3; x#%-

\] v & then show that fag(x) —-_

R fog(x) -—f[g(xn' (Z-T:)

7x+4)

% 3(5x S A <t i}

: _' 7x+4) S
5(Sx—3,. o ™

Iff: R - R be defined by fix) = (3 - _ X318, ﬁnd Jof ).
Soln. : fﬂﬂx) U] =AG - % )”3 e
© =fly), where y = 3 — X313
" | = (3 y)lf?a [3 (3 x)3]1!3 s
i =@ P=xl=x

Let f(x) x* --11 and g(x) = s x € R Find the fol]owmg:
A @GfogE3) (igof(=3)

\1.‘1/ i) fof3) (v)gog-d»
Sol. : () fog(3)=fig 3 =£(-31)=/O)= o-11=-2

S (i) gof (-3) =g{(-3)} =g O-11) =g (-2)=|-2| = E

®' (iii) fof (<3) =f A-3)} =f (O - 11) =/ (-2) = 4 —11— -7

YL () gog (D) =glgtR) =g (-3D=gB)=BI=3

| sinx — cosx
= find 3
' ; If f (x) smx+ cusx fn ﬂj_ﬁ ) = o

~ sinx — COSX
S.:.lee

f(x)*—h

sinx + cosx.

o o 8in60° = cos 60°
7 (”'”"3) -/ (60) Sin60° + cos 60°

'.-__\E_L
2. 2°
_ﬁ. 1
I
\/3*_1_ Y
341 2+\/_

| |



\ Prove that cot'7 + cot™'8 + cot'18 = cot™'3. |
m

. @i . By
Esmve the equation tan™ (2+x)+tan™ (2—x) = tan 15,— 3>x>3.

J_+sinx+J1 sinx| x |
Prove that cot ' {————= == O<x<=
5 | V1+sin x—Jl—s 4 2., 2

OR

. : | Y|
Solve the equation for x if sin™'x + sin™'2x = 30 x> 0

{

- Prove that

cot'7 + cot™'8 + cot!'18 = cot13

Solutien We have |
S—= oot 17 + cot™'8 + cot!18

=tan"' = + tan~' — + tan! — (since cot! x=tan'—,if x>0
7 8 18 | x' )
4= § ) |
i ;+§ 1 |
_ tan” {tan ™ . S5 e 2ot e T g
B 1 lxl | IEER (. Sl (Smxy = "'“‘1' <l):
ey | i 78 B
3 1
3 1 .-l 11+13
=tan“'ﬁ+tan"lqi—-8— =t.an '1—3><1 | (since xy < 1)
' - \ 11 18/
-1 65 -ll
- —_— =tan — = !
tan T 3 cot”" 3



\ Prove that cot'7 + cot™'8 + cot'18 = cot™'3. |
m

. @i . By
Esmve the equation tan™ (2+x)+tan™ (2—x) = tan 15,— 3>x>3.

J_+sinx+J1 sinx| x |
Prove that cot ' {————= == O<x<=
5 | V1+sin x—Jl—s 4 2., 2

OR

. : | Y|
Solve the equation for x if sin™'x + sin™'2x = 30 x> 0

{

- Prove that

cot'7 + cot™'8 + cot!'18 = cot13

Solutien We have |
S—= oot 17 + cot™'8 + cot!18

=tan"' = + tan~' — + tan! — (since cot! x=tan'—,if x>0
7 8 18 | x' )
4= § ) |
i ;+§ 1 |
_ tan” {tan ™ . S5 e 2ot e T g
B 1 lxl | IEER (. Sl (Smxy = "'“‘1' <l):
ey | i 78 B
3 1
3 1 .-l 11+13
=tan“'ﬁ+tan"lqi—-8— =t.an '1—3><1 | (since xy < 1)
' - \ 11 18/
-1 65 -ll
- —_— =tan — = !
tan T 3 cot”" 3



2 tan™ = 1_—
tan! {tﬂ]l .tﬂﬂ(i——ﬂ—) i
: gl sina.cosf
coso.+sin P

E .

E

g.'..
.

tan“‘[ sin o.cosf3
cosa.+sinﬂ) =RHS.

-—



then find the ifalué of x.
Soln. : We have

_ _
i —1 _ + 1
V7 () e (227
: *. | . -1
{x—l. +_x+1 | |
= ta x—2 x+2°. | _ 7
x-1) (x+1) 4
{1 x-2) (x+1)}J
._1{ (- 1) G +2)+ 1) (= 2) }_,_
e [EEDNCGED
(x2+x 2)+ (2 —x— 2) ___.E
- { e _ } 4
=> 2x23f4-'tan-%r-=l
- 29;4=;'3_ > 22=1
= x2_=.12_;- ’
x=:l—._-\/15—-




*,Solve > sin~Ix + sin1 2 = %

[-j: n. : sin~'x +'sin* 12y = 7
| | | 3
=2 sin2x=2" sin~lx

3
3

= sin (sin!2x) = sin(7z/3 — sin~!x)
7T "

2x = sin 3~ Cos (sin"lx)

- - AR
) — cos = sin (sinlx)

= Zx -1 l | | . .
. ' cos (sin x)——z—-x [V sin(sin"lx) = x]

=-.>  ‘_2 . 2J COS (sm“x) .' | | (1)

- cosf =VI—simlx = 0=Vi-x

| ; => COS (Sln‘lx) --_= Ji —x?

From (i), —2-—[— \71- '

. é | \/_ \/_-
= & 25x2 3(1 = x2) Squarmg both sides
28x2 3

X = (—01u
‘ st.A“s'.




; Using properties of determinants, prove that

b+c c+a a+b a b c
q+r r+p p+q=2(p q r
y+zZ Z+x x+Yy X Yy Z|

Ah—s“ |b+c c+a a+b

o
12. Let A=|q+r r+p p+q
y+z z+x x+Yy

Using C. = C +C,+C,, we get

2a+b+c) c+a a+b
A=|12(p+q+r) r+p p+q
2(x+y+2) Z+x x+y

at+b+c c+a a+b
=2|p+q+r r+p p+gq

xX+y+z z+x x+Yy

| UsingC, > C,—C and C, > C,-C , we get

a+b+c -b —c|
A=2|p+q+r —-q -r

JEydz =y =g

' Using C, = C +C2;|- C, and taking (- 1) common from both C, and C,

’ a b c

A=2 r
X vy z



Ix+2 x+6 x-1

2" Solve forx, |[x+6 x-1 x+2|=0
Ix—1 x+2 x+6

Ahs +2 x+6 x-|
13. Given, {x+6 x-1 x+2(=0

=
i—1 x%2 X+ 06|

R,>R,-R x+2 x+6 x-1
. 1 [ | -
Using R, >R,-R,’ we get | 4 | -7 3 |=0 115
=3 —4 7
- [x+2 4 -3
C,—»GC, -G ;I | -
U’Si_ﬂg OS50 o , We get 4 -11 —1.=0 g | 114
e 3 a1 10 '

Therefore, (x + 2) (~111) - 4 (37) -3 (-37) =0

; 7 S |
I'llm:h on solving gives x = -E. 1

- . R L R
,HA: 3 4fmdB=(y o 3] verify that (ABY =B'A"

- 1 2) (1 -1 2) (7 3 =)
= T3 43 2 3)TU5 5 -6

(7 15)
'Iher:efore, | | LHS _ (AB)J' - 3 5
' 4 6,
1 3 (7 15)

-1 2|
2 -3

 RHS=B’A’=

1 3 3 5| -
7 4] T ‘| and hence LHS = RHS




xX+y+2z x y

) 7 Yoz 2% oy =2(x+ y +Z)3
z X Z+x+2y -

X+ y+2z X y
(i) A=| z y+2z+2x )
Z X Z+Xx+2y

Applying C; —» C; + C, + C3, we have:

2(x+y+z) X y
A=[2(x+y+z) y+z+2x y
2(.1'+)-*+:) - Z4+Xx+2y
I X y
=2(x+y+z)|l y+z+2x y
| X Z+Xx+2y

Applying R, - R, — R;yand R3; - R3 — Ry, we have:

I X )
A=2(x+y+2)|0 X+y+2z 0
0 0 X+y+z
l X V)
=...”'..(Jc+_jt-"+.:.-:')1h 0 I 0
0 0 l

Expanding along R3, we have:
A=2(x+y+z) (1)(1-0)=2(x+y+z)

Hence, the given result is proved.

W



L x|=(-0)
27 ‘ --
I X X
A=|x" I X
X s l

Applying R; —- R; + R, + R3, we have:

| + x4+ Xx°
A=|x°

X

=(L+x+xj)x

Applying C, — C, —

a=(l+x+x:)x

=(]—x3)(l—x).‘

Expanding along R;, we have:

|4+ x4+ X°

0

1—x
.

x°-Xx

A+x

—

Ciand C3 — C5 —

X

|4+ x4+ x°

X
I

0

X=X

| —x
0 0
l+x x
—X I

Hence, the given result is proved.

Ci, we have:




b

By using properties of determinants, show that

4

=
a~+1 ab  ac e |
ab b+l be =(1+az+b2+cz)'
ca cb c¢’+1 o
1az+1. ~ab ac
=5l LHS =A=|a b+l be]|
| ~lca ¢ c+1
| a(a+l) “ab . ac
a.
| 3
| b bl b+— be
—" A = a ( b)
ca- cb ' c(c+l)'
_ ¢

7:1+l a a
a
| 1
A =(abC) b b+"|; b
¢ ¢ c+t
C

Applying R, — aR., R, — bR, R;— cR; and dwldmg whole
determinant by abc.

(ab) {a2+1 a° a°
d . 2 9
= = b+l b
A =@ °F |
c” g c”+1

Applymg R,— R, +R; +R;

A

4w +bi+¢’

l+a°+b +c¢°

1+E‘;E+l}2+.f::lr

b_

c>

b’ +1

c?

Taking out (1 + a? + b? + ¢?) common from R,

1

1 1

A =(1+a’+b*+c’)

.A.=(1+ﬂ’+bz+cz)'l'lo ]
A _(]+al+b1+cz)l(l —0)=(1 + a2 4 |,z

..... —mte cohnus: an

-+ Cz) = RHs_



‘ By using properties of determinapts,_show that

X4y +2r % y |
z | y+z+x y =2(x +y + z)?
z X Z+x+2y
S | x+y+2z x y
——mo0l. LHS.=A = Zz y+2z+2x y
- | | | Z x Z+x+2y
Applying C,— C, +C,+ C,,
2(x+y+22z) X y
A = |2x+y+2z) y+z+2x Ly
CAx+Yy+2) X Z+x+2y
] X y
=2(x+y+z) 1l y+z+2x y
| 1 X Z+x+2y

Applyi._ng R,— R,—R, and Rr—) RZ——R3

| |0 Ax+y+2) };—z
A =2(x+y+2)|0 x+y+z _—(x+2y)

1 «» X Z+x+2y

~(x+y+z) (y-2z)
x+y+z —(x+2y)
-1 (y-2)
1 —Ax+2y)
A =2(x+y+z)[(x+2y)-(y— Z)]
A =2(x+y+z)+y+2z)

w

A =2(x+y+27)

A ——2(.:«:+;y+'z)2

V ‘;Prove that ab’ ae |
ba - -_bZ | bc = 4 2
o i 4a’h c?
__Snln ;'Le't A=|-a  ab ac |
- | bﬂ __b2 | bﬂ
' C y 'abf: i'. —CQ = “._ Pk ey 'f,-“,-;-'"-:.} i ; *I
= QbC g b e (Takmg a, b, c common

a-'“b E

ﬁ'Om Rh R2 and R-3 - B &
| respectwely) e 4587 -

e bt B o (Takmga b, ¢ common
=a?b? |1 -1 1| fromC,, C, and -
nip 1=l -'—~1 | C3 respectwely)

=P =100 '
= ‘ i 2 (Cz"'C2+C1=C3""C3+C1)
b2 0 |

¥ ’b 202_ x (—1) ‘2 | 0 l (Expaﬂdlng .along Rl)_'

= 203 (-1)40 - 4) = 4222 Proved.

_._—_\_—-__—



. a+b at+b+c
ja 3a+2b 4dat 3b+ 2c
134 6a+3b 10a+6b+3c
“Soln - 3a4+2h. - 4a+3b+2c
§gm, :Let, A |2a 3a 1
3¢ 6a+3b 10a+6b+3c
Takmg a common from C, we get, | |

{ a+b a+b+C
2. 3a+2b 4a+3b+2
|3 6a+3b 10a+6b+3c
(G = G- bCy;
* 'C3 —> C3 —'CCI] |

I

1 a a+t+b

2 3_a 4a+3b

. 13 6a  10a+6b
Takmg a common from C, we get

11 a+b
a® |2 3 4a+3b|
s 3 6 10a+ 6b
= 42 ] 1 a
12 3 4a (G5 = C5-b Gy
3 6 10a |
TaKing a common from C; we get
11 1 1
@ 12 3 4
36 10 :
w. =B 0 0
=4 |2 [Cz__,Cz_ChC3—)C3—C1]
3 3 7 ) G
Expandmg along R, we get
ax1 a®> Proved.

TR



' 10 -2 S
\, N Show that the matrix A -l: 2 -1 2] satisfies the equation
3 4 1 | o

—A’-3A-1=0. Hence find A1,

1 0 =2 1 0 -2
:).&_m_ {_2 ek 2] G ]
3 1 3 4 1
[1 X 1+H0x(=2)+(-2)x(3) | x0+0x(-1 FH-2)x4  1X(-2)+0x2+(-2)x1 ]

—2X1+H(—1)(-2)+2%3 2xOH(=1)(=1)42%4 - (—-2)(—2)_+(—1 )x2+2x1.
| 3x1-l_-4><(—2)+1x3 3x0+4x(-1)+1x4  3x(-2)+4x2+1x1 .

1+0-6 0+0-8 =2 ¥ ) = 2 "7-51-8 _4
= |-2+2+6 0+1+8 4-2+2 =16|9 4
3843 0—4+4  AH+8+] 2 0 3

.. A= AZ.A - l: 6 9 4 ) = 5 ' .

""'::iiiii-i dRdRdusksussasnsssnns

_ ) o e e s

~5%TH-8)(-2 "‘(-4)"3 5x0H-—8)(-1)+(4)*4  (-5X ( .
63"’-1:;(*")’.()‘1'4)“3 6x0+9(~1)+4x4 o 6%x(=2)+9x244x] .
o lHOX(23x3  —2XOHOX(-1)¥3x4  (DYDHOX243x]

“5+16-12 0+8-16 10-16-4 “1 -8 -
6-18+12 0-9+16 -12+18+4| =10 7 10
7

L2+0+9 0+0+12. 4+0+3 7 12

2 . Rl =8 -10 -5 8 47
* A - AT-3A-T= [o 7 10/-1]6 9 4

I

g 12 7 |2 0 31
3 o0 =67 10 o
~ |6 -3 6}—’0 1 0]
- L9 12 3 00 1]
0 0 O | |
LO 0 O
: = | —Azf:”ﬁA—I:.O
= . AT -A-3A-D=0
o A ~A-31-AT"=0 B
'_,5 —8 —4 '_1. 0 -71.-71 0 0
A—i—A2 A-3I= 29 1 2z]ﬂ 3 1 0
| 2 L3 4 1] LO 0 1J
6 -8 27 T3 0 0
=18 10 2|0 3 0]
=5 —4 2_. :_0 0 3 -].'.'
(9 -8 -2
=18 7 2]
-5 4 -1 |




-2, if x<-1
f(x)—<2x i~ 1<x<1

2, if x>1
Answer
(=2, ifx< -1
f(x)=42x, if -1<x<]1
| & X >]

The given function is defined at all points of the real line.
Let ¢ be a point on the real line.
Case I:

If ¢ <~1, then f(c)=-2 and lim f(x)=1lim(-2)=-2
~lim f(x)=f(c)
Therefore, fis continuous at all points x, such that x < -1
Case II:
Ifc=-1, thenf(c)=f(-1)=-2
The left hand limit of fat x = =1 is,
fim 7(x)= lim (-2)=-
The right hand limit of fat x = =1 is,
lim f(x )- lim (2x)=2x(-1)=-2

llij]_1|_f(.t)=f(—l)

Therefore, fis continuous at x = -1
Case III:
If ~1<c<], thenf(c)=2c

im £ (x) = lim(2x) = 2c
- lim £ (x)= £ (c)

Therefore, fis continuous at all points of the interval (-1, 1).
Case IV:

lfc=1], lhenf(v)= f(l)= 2x1=2
The left hand limit of fat x = 1 is,

lim f(x)=lim(2x)=2x]=2

=1 v —»|

The right hand limit of fat x = 1 is,

lim f(x)=1lim2=2

~lim £ (x) = £(c)

Therefore, fis continuous at x = 2
Case V:

If ¢ >1, thenf(c)=2and lim f(x)=1lim(2)=

lim £ (x) =/ (c)

| R

Therefore, fis continuous at all points x, such that x > 1
Thus, from the above observations, it can be concluded that fis continuous at all points
of the real line.



' Mor what value of A is the function defined by
- ' (2% =2x), if x<0

f(x) =3

4x+1, ifx>0

continuous at x = 0? What about continuity at x = 1?

Answer

| A+ -2x), ifx <0
The given function is f(x)=-+

4x + 1, x>0

If fis continuous at x = 0, then

lim / (x)= lim £ (x) = £(0)

e

= lim A(x* = 2x) = lim (4x+1)= 2(0° - 2x0)

= A(07=2x0)=4x0+1=0
= 0 =1=0, which is not possible
Therefore, there is no value of A for which fis continuous at x = 0

At x =1,
f(l)=4x+1=4x1+1=5

im(4x+1)=4x1+1=5

~lim £ (x)= (1)

Therefore, for any values of A, fis continuous at x = 1



23. Find all points of discontinuity of f, where

SINX .. i
—, 1f x<0

fx)=9 x

| x+1, ifx=20

Answer

sin X
f(x)=9 x

x+1, ifx20

afx <0

[t is evident that f is defined at all points of the real line.
Let ¢ be a real number.

Case I:

If c <0, then f(c) = sinc im £(x) = Iim[ sm.r): sin¢

X ¢

slim f(x)= f(c)

Therefore, f is continuous at all points x, such that x < 0
Case II:

Ifc>0, thenf(c)=c+1and lim f(x)=lim(x+1)=c+]
s lim f(x) = f(c)

Therefore, f is continuous at all points x, such that x > 0
Case III:

Ifc=0,thenf(c)=f(0)=0+1=]

The left hand limit of fat x = 0 is,

fim £(x)=lim 2% =1

v -el) L al) \

The right hand limit of Fat x = 0 is,
lim f(x)=lim(x+1)=1
y —ol)’ ol
sim f(x)=lim f(x)= f(0)
r sl v+l
Therefore, fis continuous at x = 0

From the above observations, it can be concluded that fis continuous at all points of the
real line.

Thus, f has no point of discontinuity.



24 _ Detemnne if f defined by

x sm1 1f x;&O

f (x) X
~ isacontinuous function? ' |

Answer

I

| x° sin l ifx#0
0. ifx=0

LY

It is evident that f is defined at all points of the real line.
Let ¢ be a real number.

Case I:
: .
If ¢ # 0, then f(c)=c"sin—
o
. . i} TR | (T g
lim f(x)=lim| x*sin— | = llm.r) limsin— |=¢” sin—
N = N =9 X = ol X ¢

l‘ir:l f(x)=f{c)

Therefore, fis continuous at all points x # 0
Case II:

If ¢ =0, thenf(0)=0

lim f(x)= I|m(r smlJ-llm(r sin I]

x —»l) ¥ —l) X | b o

. |
It i1s knownthat, -1 <sin—<1, x#0
X

. = 1 .
= =X" SSinN—< X
X

| . -
Ilm( e )"”II‘H(T sin— [<limx”

pli r o) . -y

=0< Iim(f sinl] <()

- I

™ i . ]
— hm{x' sin— =0
r el rt'

sim f(x) =

el

Similarly, lim f(x)= lim [ x° sin— I ]z Iim[.r: sinl) =)

o)’ y —al)’ X v X

~lim f(x)=£(0)= lim £ (x)

r—»l)
Therefore, fis continuous at x =0
From the above observations, it can be concluded that fis continuous at every point of
the real line.

Thus, fis a continuous function.



k cos x T
> — if x# 5 T
T— 424X -~
26. f(x ) = Ax= 7
. T 2
3, if x=—
.
Answer
‘kcosx | n
e If.t‘:t;
f‘(.t’): | =X y4
: if x ==
L 2
The given function fis continuous at x = g, if fis defined at x = g and if the value of the f

T
at x= 5 equals the limit of fat x =

t~..:|:=|

It is evident that f is defined at x = g and /(g) =3
Ilm f(x)=Ilim P
2 r.‘n—’r
Put x = —+
2
n
Then..r—»;:h—»()
A kcos(:+h]
lim 7 (x) = lim 2T < lim _
x ‘ﬂ n—‘}l‘ h »0 I
2 n—2[¢+h)

. —-sinh k sinh k
=kIim = = limM — = -,
() _2}]- 7 h ) ’? 2

linlf(x)=f(§J

=X
2

:>£=3
2
= k=6

Therefore, the required value of k is 6.



kx+1, - if x<T

e atx=m
lcosx, if x>7 |

8. f()=
Answer -

kx+1, ifx<nm

The given function is f(l) ={ ‘o
CosXx, ifx>m

The given function f is continuous at x = p, if fis defined at x = p and if the value of f at

x = p equals the limitof fatx =p

It is evident that fis defined at x = pand f ()= kn+1
lim /£ (x)= lim £ (x)= f(x)

= lim (kx+1)= lim cosx = kn +1

P X X

= kn+l=cosn=kn+l

= kn+l==1=kn+1

2
= k=——
nt
-
Therefore, the required value of ki1s ——.
n

{kx+1, if x<5

a4 S 3x—-5, if x>5

atx=5

Answer
kx+1, iIfx<5

flx)=
/() 3x=5, ifx>5
The given function fis continuous at x = 5, if fis defined at x = 5 and if the value of f at

x = 5 equals the limitof fat x = 5

It is evident that fis defined at x = 5and f(5)=kx+1=5k +1
iim £ (x)= lim £(x) = £(5)
=> lim (kx+1)= lim (3x-5) =5k +1

= 5% +1=15-5=5k+1
= 5k+1=10
=23 =9

Y

= Kk=—
5

Therefore, the required value of & 1s 2

5



e - .
\‘Ul,,/\// Verify Rolle’s theorem for the function f(x) = x> + 2x — 8, x € [ 4, 2].

Answer

The given function, f(.r) = x" +2x -8, being a polynomial function, is continuous in [—4,
2] and is differentiable in (-4, 2).

f(-4)=(-4) +2x(-4)-8=16-8-8=0

f(2)=(2) +2x2-8=4+4-8=0

“f(-4)=f(2) =0

= The value of f (x) at —4 and 2 coincides.

Rolle’s Theorem states that there is a point ¢ € (=4, 2) such that f'(¢)=0

f(x)=x"+2x-8

= f(x)=2x+2

s fle)=0

=>2c+2=0

=>c=-1, wherec=-1€(-4,2)

Hence, Rolle’s Theorem is verified for the given function.

‘- -‘_l Lfl-;/ Verify Mean Value Theorem, if Jf(x) =x* — 4x — 3 in the interval [a, £], where

L azlamdb=4

Answer

The given function is f(x)=x"—4x-3
f, being a polynomial function, is continuous in [1, 4] and is differentiable in (1, 4)
whose derivative is 2x — 4.

f(1)=1-4x1-3=-6, f(4)=4"-4x4-3=-3

SB)-f(a) _f(4)-/(1) _—3-(-6) _:

3
b—a 4-1 3 3

Mean Value Theorem states that there is a point ¢ € (1, 4) such that j"({'] = |

f'(c)=1
—=>2c—-4=|
d :
=>c=—,wherec==-¢€(l, 4)
2 9

Hence, Mean Value Theorem is verified for the given function.



\Veﬁfy Mean Value Theorem, if f(x) = x* — 542 — 3x in the interval la, b], where
a=1and b=3. Find all c € (1, 3) for which f/(c¢) = 0.

Answer

The given function Fis f(x)=x" =5x" -3x

f, being a polynomial function, is continuous in [1, 3] and is differentiable in (1, 3)
whose derivative is 3x* — 10x — 3.

f(1)=0"-5x1"-3x1=-7, f(3)=3"-5x3*-3x3=-27

F(B)-S(a) FB)-£() 27-(-7)
" b-a 3-1 3-1
Mean Value Theorem states that there exist a point ¢ € (1, 3) such that f(r,) =—]0

~10

£(e)=-10

=3¢’ -10c-3=10
=3¢ =10c+7=0
=3¢* -3¢-7¢c+7=0
= 3c(c-1)=7(c-1)=0
=(c-1)(3¢-7)=0

=>c=1, Z..WhEI'E{‘=ZE(L 3)
3 3

7
Hence, Mean Value Theorem is verified for the given function and ¢ = & (1, 3)is the

only point for which /'(¢) =10



Answer

I 2 3
LetA=|0 2 4 .
0 0 5
We have,
A =1(10-0)-2(0-0)+3(0-0)=10
Now,

A4,=10-0=10,4,=-(0-0)=0,4,=0-0=0
A, =—(10-0)=-10,4,, =5-0=5,4,, =—(0-0)=0
A, =8-6=2,4,,=—(4-0)=-4,4,,=2-0=2

10 -~10 2
SadiA=|0 5 -4
0 0 2|
10 10 2
A = | adjA = I 0 5 -4
4 10
0 0 2




(AR S SR
Mﬁtt}lematdxA:,l 2 =3
A G § . wd. B

~ Show that A’- 6A2+ 5A + 111 = O. Hence, find A™. _

Answer
N | |
A=|1 2 -3
2 -1 3]
B 1 1|1 | -
i =|1 2 -3/ 1 2 -3
_2 -~ 3__2 -1 3J
1+142 1421 1-3+3] [ 4 2 -
=|1+2-6 1+4+3 1-6-9 |=| -3 -14
_2—|+6 2—-2-3 2+3+9d I 7 -3 I4_
[ 4 2 1 [ | |
A=A4-A=|-3 8 -14 1| | 2 -3
7 =3 14 2 -1 3
44242 4+4-1 4-6+3
=|-3+8-28 -3+16+14 -3-24-42
7-3+28 7-6-14 7+9+42
8 7 |
=|-23 27 -69
_32 -13 58 |
A -6A+5A+111
IE 7 1 1 [ 4 2 1 1 [ I 1 1 0 0
=l-23 27 -69|-6|-3 8 -14 |+5|1 2 =3 (+11]{0 | 0
32 -13 58 | |7 -3 14 | |2 - 3] |0 0 |
| 8 7 1 ] [ 24 12 6 | 5 5 51 [ 0 0 |
=|-23 27 —69|-|-18 48 -84|+|5 10 =15|+]0 1] 0
32 -13 58 | [42 -18 84 | |10 -5 15 | |0 0 11
24 12 6 | [ 24 12 6 |
=|-18 48 -84|-|-18 48 -84
42 -18 84 | |42 -18 84 |
0 0 0
=10 0 0l=0
0 0 0
Thus. A* =64 +54+11] = 0.
Now,

A -64* +54+111 =0

= (AA44) A" -6(A4) A" +544" +11A"' =0 [Post-multiplying by A" as [4|# 0]
= AA(AA")-6A(AA")+5(A44")=-11(14"")

= A =6A+51=-114"

= A 1=-l'—1 A*-6A4+51) i



A*—6A4+51
K 2 1|1 1] |1 0 0
=| -3 8 14 |-6/1 2 -3(+5/0 1 0
| 7 -3 4 | |2 -1 31 |0 0 I ]
K 2 1 | |6 6 | [5 0 0]
=| -3 8 -14 |- 6 12 ~18 |+ 5 0
7 -3 1412 -6 18]|0 0 5
9 2 1 | |6 6 6
=|-3 13 -14 |-| 6 12 -18
7 -3 19 | [12 -6 18
3 -4 -5
=| -9 | 4
__5 3 o
From equation (1), we have:
3 4 5] -3 4 5
A‘=—L -9 | 4 .0 -1 -4
1 11
-5 3 1| |5 -3 -1
%f A=|3 2 -4/ find A Using A" solve the system of equations
1 1 2 _ |
2x — 3y + 5z = 11
3x+2y-4z= -5
o x+y—-2z= -3
Answer
F 3 5 |
A=|3 2 —4
| l -2

n|dl=2(-4+4)+3(-6+4)+5(3-2)=0-6+5=-120

Now, A,=0,4,=2 A, =1
Ay =-1, 4y =-9, Ay =-5

A =2 A =D, A =13
0 -1 2] ([0 | -2 |

A*'—%(udjfl):- ) -9 2|=|-2 9 -2 (1)
s 13| |1 5 -3

Now, the given system of equations can be written in the form of AX = B, where

.- = P —

2 -3 5 X 11
A=|3 2 4|, X=|ylandB=|-5]|.
5 ] -2 | | Z =]
The solution of the system of equations is given by X' = 4 'B.
X=A4"B
x| [0 I -2 |[11]
=>|y|=|2 9 -23|-5 | Using (1)]
z| |- 5 -13 | -3
| 0-5+6
=|-22-45+69
| =]11=-25+39 |
1]
=| 2
3

=) =

Hence,x =1, y=2, andz =3.



Answer

The area bounded by the curve, x2 = 4y, and line, x = 4y - 2, is represented by the
shaded area OBAO.

Let A and B be the points of intersection of the line and parabola.

Coordinates of point A are [

a1

Coordinates of point B are (2, 1).

)

We draw AL and BM perpendicular to x-axis.

It can be observed that,

Area OBAO = Area OBCO + Area OACO ... (1)
Then, Area OBCO = Area OMBC - Area OMBO

Similarly, Area OACO = Area OLAC - Area OLAO

) X+ 2
[

I

Therefore, required area = (

|

x+2 2 x*
: dr—ETlr
L+2.1|r -

2

- 40
2+4]—i g

2

3

]
[ ]

1
4

l
4

dx ~

.
g
— 42X

> 7

+ —
6 24

.

X

[

Y
8

]z_

dx

units

VLH’ ' Find the area bounded by the curve x? = 4y and the line x = 4y — 2.
- ' i




Lﬂ-—-ﬁ 117 Find the area of the region bounded by the curve y*> = 4x and the line x = 3.

- - a = —_—

Answer

The region bounded by the parabola, y? = 4x, and the line, x = 3, is the area OACO.

b

e s e

xt

“
v’ Vyw3

The area OACO is symmetrical about x-axis.

». Area of OACO = 2 (Area of OAB)

Area OACO =2 [ ( _rdx}

Therefore, the required area is 8\/3 units.
@Mx’ﬁd the -area of the region bounded by the curves y = X + 2, y = x, x = 0 and
=k 5 * ' j . S |
Answer

The area bounded by the curves, y = x*+ 2,y = x, x = 0, and x = 3, is represented by
the shaded area OCBAO as

v¥x=0

Then, Area OCBAO = Area ODBAO - Area ODCO




C\y/ Usmg mtegrauon find the area of region bounded by the triangle whose verl;lce:s
are (- 1, 0), (1, 3) and (3, 2). |

Answer

BL and CM are drawn perpendicular to x-axis.

It can be observed in the following figure that,

Area (AACB) = Area (ALBA) + Area (BLMCB) - Area (AMCA) ... (1)

Equation of line segment AB is

y (}:"TU(I.])
| +1
3
p=2(x+1)
3[x* T 31 .
" Area(ALBA) = J' (1+|)ch—2 '12 +x ;L+I—2+I]3unitﬁ
- |

Equation of line segment BC is

= (-x+7)

. Area(BLMCB) = f%(—.tﬂh 7)dx =

1] x° 1| 9 |
— T % —{—+2|+—7]_5 LUNILS
2 2 2| 2

Equation of line segment AC is

U(x+1)

3+I
—2(.1*+l)

| &
" Area(AMCA ) = — Il(x+ 1)dx =

X 119 I .
PR 1{+3—+I}4 units

D | =
-

Therefore, from equation (1), we obtain

Area (AABC) = (3 + 5 -4) = 4 units

Question 5:

COY\




7 5/ Using integration find the area of the triangular region whose sides have the
,. equations y=2x+1,y=3x+ 1 and x = 4. s

Answer

The equations of sides of the trianglearey = 2x +1, y = 3x + 1, and x = 4.

On solving these equations, we obtain the vertices of triangle as A(O, 1), B(4, 13), and C
(4, 9).

It can be observed that,

Area (AACB) = Area (OLBAO) -Area (OLCAO)

= f(3.1‘+l)d.1‘— f(l\”rl)fir

- : i r " ~ 4
3x 2x°

=| —+X — | —

g ;.

:(24+4)—(16+4)
=28-20

= 8 units

+ X




Answer

o

Let / = |, sin” xdx (1)

As sin’ (=x) = (sin (=x))’ = (=sin x)” = —sin’x, therefore, sin’x is an odd function.

| f(x)dx=0

It is known that, if f(x) is an odd function, then

S A= J‘:x sin’ x dx =0

-

=

23

20 The value of j_z,; (Ex3 + X Cos x + tan” x +1) dx is

Answer

Let [ = Jl{‘,(.r; + XCOS X + lani:c+l]dr

X X X
-

= 1= J.*n xdx + ."*‘ COS X + JI—I

X
tan” xdx + len | -dx

) .
- -

| f{x)dx=2 L f(x)dx

It is known that if f(x) is an even function, then f

[ f(x)dx=0

if f(x) is an odd function, then <«

!:(_)+()+(_l+2fI-dx

[x]:

2R
2

(R



«f 1—sinx

l—cosx

= i ;
1-2sin , Cos
= = \dx
=
2sin”
\ 2 J
[ . X 3
cosec” = ;
= —cot— |dx
2
\ J



3% |
18 Evaluate— Ls COSX .dx
-, & cosx+sinx

| 28 : 3n
Sol.Letl =I; ___S(.)_S_Ef_r__dx 1 Hs cosx+smx+cosx Sin X dx
g COSX+sIinx 2°% - COSX + Sin X

-

=_1_[j‘§§’5 cosx +sinx 4 +I‘§' COS X —Sinx dx] __]_[x]-éé‘--JrJ:*: COSx —SiNX 4
-~ 2|7% cosx+sinx cosx+smx - 28 % 22 cosx+sinx
PUt,CO)(x-l-sinx:Z o
= (—sinx+ cos x)dx =dz
— (cos x — sin x) dx =dz

N PR 3 )
s I =[x]] +L" =£| = -]-[—7-{-———+[logcosx+smx]3}
- ' 2 e ‘g Z 21 8 8 3.

*_]_[3” £y log cos§-£ + sin-3-7-r- — logcos£ + Siﬂg‘]

8 8 3 8 8

, Y
. cos—3—£+5m——"

Ans.




X
(a* cos® x + b® sin? X)

Sol. Let I=.L T P I (1)

(@*cosx+b’sin"x) 0 eeee

__=L —_(de

[a® cos®(w - x)+b‘ sin*(m — x))
[ (x=x) .
"'L (a’cos’x+ b’ sin"'x)‘dx )
Adding equation (1) and (ii), we get
(x+1t— X) dic _ﬂ.[) T dx

21 =-[° (a cos” x + b* sin’ x) m‘

dx
=2 ———— 55—
'['- (a’cos” x + b’ sin’ x)

13 Evaluate f dx

= ZnE Fs:%;—;% [dividing num. and denom. by ‘coszx]

[where tan x = t]



3x -2

25 Evaluate— I(x+])2(x+3)'dx ‘
' 3x—2 . B C

“ — 5+
Sol. (x+1)(x+3) x+1 (x+1) x+3

- Solving these equations, we get

I DR S
== . B = > andC——T.. .

Thus the integrand is given by *
3x-2 11 5 11

. 2X—<s - + '
(x+1)°(x+3) — 4(x+D) 2x+1)] 4x+3)
3x-2 . Mcde 5. dx 11, dx
.[ ' 2, & = _I____ 2" 4 |
(x+1)(x+3). $Txtl 27+ 47x43
11 5 11
=7 log|x+1|+2(x+l) 410_g|x 3|+C
11, |x+1l. s L
e e +C
4 lOglx+3 ¥ 2x+]1) -




x° +x+] i
(x+2)(x* +1)
Sol. The integrand 1s a proper rational function. Decompose the rational
function into partial fraction.

x*+x+1 A Bx+C
(x+2)(x*+1) x+2 2 +1]
XX+x+1=A*+1)+Bx+C)(x+2)
Equating the coefficients of x°, x and of constant term of both sodes,
wegetA+B=1,2B+C=1and A+ 2C=1. '
Solving these equations, we get

16 Evaluate— I

= %,B= % and C = é—
Thus the integrand is given by
2 1
’+x+l
(x+2)(x° +1)
x°+x+]1 3 dx 1, 2x
(x+2)(._r2+l)dx B 5"‘Jf"'2+5‘[.7c2 .
3 1

== -5-loglx+2|+—5—log|x2+l|+-§-tan"x+C



5 Find the following integrals—

. T T e N

(b) J-l+tlan.1cd"t

Sol J‘ dx _ J' cosxdx | J‘cosx+sinx+cosx—sinxdx
|+tanx . COSX+Ssinx 2 - cosSx+Ssinx

] l cosx—sinxdx
) Idx+-2- J‘ca:)sx+sin.7c _

. - C 1 de ,
) + _2'L A 9 Icosx+sinx ------ (1)

J'cosx—sinx &
Now, consider 1 = cOS x + Sin x

Put cos x + sinx =¢so that(cosx—sinx)dx=dt
. . dt | . , | l
Therefore, 1= )7 logl{+ C, =log [cos x +sinx| + C,

Putting it in (1) we get

I & = X + < + A log Iéosx+sinxl‘+'_-2-
_ +tan x g, p) 2 | | p)
' L C C
x4+ 1 +sinx]+ =L + =2
....2+2 log |cos x | > >
! C .G
= X 4 — logICOSX+SII1XI+C, C= +-:-2"")
2 2 2




4 Evaluate— f cos> x dx

Sol. fcos xdx =Jcos*x.cosxdx
= I(I —sin2x)?.cosxdx = Ja - t-) dt, where sinx =1

— (1 + t* — 2t%)dt = Jdt + [t* dt -2 It- dt







q .¥+} Q. 24. Find the local maxima or local minima of j(x) x> — 6x* + 9x + 15.
- Also, I find the local maximum or local minimum valuses as the case may be.

Soln. : Here, f (x) = X —6x>+9x+15=> f'(x)=3x2-12x+ 9.
For a local maxima or minima, we must have f'(x) = 0.
0/ Now, f(x) 0=>30(*—-4x+3)=0

. > 3(x-3)(x-1)= 0=>x 30rx——1
Case I When x =3 . f . ' *

In this case, when x is slightly less than 3 then fx=3x-3)(x-1is
- negative and when x is slightly more than 3 then £ (x).is positive.




' '; 1 0
\J,\’;ﬂ 1 -1
/Soln.. A=(2 -1 o
| 1 0 0
@ AL = TO0-0+10-0+10+1) =
A11=+, =0, A, = =0, A =| _l
0 0 ] 0 13 ] 0
-1 1 1 1 1
I RS [ P
A__‘ l—l 1,_ A 1 1 _
Ty o] T 2T, 0I-—--(O---2)=21.A33=+
__ 0 0 1] To o1
Adji. A= [0-1-1]=|0-1 2
1 2 1 1 -1 1
: ‘1 0 0 1 0 01
.'.A“1=TAd]A=T 0 -1 2] =10 -1 2
A 1 2 1 1 -1 -1
. 1 -1 17 [1 -1 1
Now,A2 = [2-1 0 2 -1 0
| 1 0 O 1 0 O
1-2+1 14140 1+0+0
— 2_2+0 _..2+l+0 2+0+0
1+0+0 -1+0+0 1+0+0
0 0 1 : ,
- |p—1 2| Hence A=A




