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Section-A 2i=j
(Objective Questions) v %=
Q.1. Abinary composition * is defined on Rx R by (a,b)*(c,d) . _21-1 2-1 1
=(ac,bc +d), wherea, b, ¢, d € R, Find (2,3)*(1,-2). Sl Al T e
Soln. _ : 21-2.0
C (@b)*(ed) = (e b+ d) G =—3—=3=0
23)*(1,-2)={2.1,3.1+ (-2)} (234737
=(2,1) Ans. WPEA B
n 1 22-2. 2
Q.2. Evaluate: sin{-jnsin"(-—J}_ vlyn = e
2 putting the value in 4
T hiT R
Soln. sin{—-—sin (——J}. | 0
{3 2 A= A Ans.
5 f 5 1%
=sin -0 ¢ A .
{3 ( 6)} Q.5.  Show that.x =1 is a root of the equation
(r x x+l “2x 11
s ' o e+l -0
C(3n o o -3 4x-7 6
—Sln(?)—S]ﬂE Sﬂln-. aﬁ};l}mg C2_+C2_Cvl
=] Ans, | ) x+1 2x—(x+1) 11
e 2 E -_ - =
Q.3. Find the values of a and b for which 3 b][ ]:[5]. As|2r  x+l-2r -4i=0
-a 2] -1] |4 -3 4x-7+3 6
o |8 [2]{5] k+l x-1 11
O |-a 28] 1] |4 . 2x  ~(x-1) —4|=0
2a -b|_|5 -3 4(x-1) 6
% |-2a -2b] |4 C e+l 1 om
2a- b=5 (1) - (=D 2x -1 -4=0
-2a-2b=4 () -3 4 6
-3b=9 =4 x-1=0
b=-3 or, x=]
putting the value of b in (1), we get Q.6.  Find the slope of the tangent to the curve y=x'=2x+8 at
a=1 the point (1, 7).
a=1 Am.-' Soln. y=x’-2x+8
b=-3 3 Differentiating y w.r.t, x
04 Coistructa 2x2 matrix “fho# (¢,/)th element is given by dy=3x!-2.l+0

0, o %
3 of, -d—i' = 3.\’: -2
Soln, [a“ a"} =A (let) The slope of the tangent at (1, 7)
a

a3,
P24
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g =2
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a+b+c a+b+c a+b+c
= 2  b-c-a

2c 2c C—a=b

taking out (a+ b + c) from R, as common factor
1 | 1
=(a+b+c)2b b-c-q 2b

2c 2c c—g-b
applying ¢, ¢, -¢, and
6> () =G

1-1 1-1 1
=(a+b+¢)2b-(b~c-q) b-c-a-2b 2b
2¢-2¢ 2c—(c-a-b) c-a-b

0 0 1
=(@a+b+c)la+b+c ~a-b—o 2b

0 a+b+c c-a-)h

taking out (a+b+¢) from ¢, and ¢, as common factor

[clf"?ftcz '@(a+b+c) common TR ‘TI]

0 0 1
=(a+b+c)’[l -1 2
0 1 c-a-b

now cxpanding it, we get
=(a+b+c)'[1.{L.1-0(-1)}]
=(a+b+c)’.1

=(a+b+c) RH.S.

Q.14. If the following function f(x) is continuous at x =0, find

the value of a.

l—co‘s4x; e,
— 8

Sf(x)= a; x=0
[V16+Vx -4

Soln. for f(x) to be continuousat x=0
we must have

llmf(r)—llmf(x) SO

x>0

x50~ x>0t
llmf(x)—llmf(\) a
= x—0” ot
1- cos-i\
Now, lim/(x)= lim
x=0"
‘l,,x
lim f(x)=li —
o x—{(;‘ “b
sin2x
= limf(x)= '.’llm( )
=07
in2

> limf(x)=2x4 llm( ) =8.I'=8

x50 N2

ﬂ\,l’
=i
and, IIT_{O(:) limy s 4

U

S0,

or,

fin /()= avx J|6+ X +4
m X) = Hm
-0t v ”J‘()I\/_ 4 JI(H-\[— +4

u\/;\}lfﬂ-& +4

o 164Jx 16
limf(x)=a8

-0
Since f(x) is continuous at x=0
as lim f(x)= Iimf&x)sf(O)
x=0~ x=0

d=ba=a

- This is the possible for any value of a. So, this function is not

continuous or x=0 for any value of a. Derived value of a does not

exists.

Q.15.

i

If xéasm2l(l+cnszr) and y=bhcos2((l—cos2t), prove

thatat r=—, ——=—,
4 .

Soln.

Q.15.

Soln.

or,

B
- f(bc052r)[0

x=asin 2(1+cos 2t)
& (asin20)[0+(-sin21)]' + (1+ cos2) acos 2.2

=(asin2t)(-2sin2¢) + (1 + cos2r)(2acos 2t)
y = (bcos2t)(1- cos2t)

(;sin 2:}].2 +(1-cos2¢)b(-sin2t).2

% = (btosgt)(z sin2t) +(1 —cole)(—stin 2r)
_a'—r_ _(beos21)(2sin 21) + (1= cos 21)(-2bsin 21)

dx  (asin2¢)(-2sin2f)+(1+cos 2¢)(2acos 21)
dt

1 n
when t=—
4

[bcos2 )[251112 x] (1—cos2.£)[—26.sin2£)
4 4 4

. . AT n n
[ast.—)(—%m2.—)+(l+c052.—](2a|:052.—)
4 4 4 4

O 01+(1-0)(-25.1)

" (@(=2.1)+(1+0)(2a.0)
0+1(-2b)

T 2a+0

&

=—=é proved.
-2a a
OR, ( 3taar)
If (cosx)” =(cos y)*, then find Zx_y

(cosx)’ =(cosy)"
taking log on both sides (3FAT TF log T W)
y.log.cosx=x.log.cos y

&

1 ; 1 Y
e [ +1 =, ——(— — +log.
¥y sx( sinx)+logcosx.— =x sy( siny)=+log.cosy

dy dy
—y.tanx +log.cos x====xtan y.— + log.
y.tanx+log.c xdx X }dx 0g.cosy



! : . , 4
or lﬂprt\t.\.ﬂ +alan \'.ﬂ = yiany 4 log cosy S0, S(x) isdccreasing on (IZJ
) v Tdv ;

@ vianv4 log.cosy A

[
= Famas A S Q.17. Evaluate; dx,
dv xtany+log.cosx J' 15 _de" -e"

‘ he waves move In
Q.16. A stone is dropped into a quiet lake and { . .
circles. If the radius :Pn clrcular wave Increases at the rate 5 cm/ Soln. let e* =1

sec, find the rate of increase in its aren al the Instant when fts - e

nitting the

radius is 8 cm. putting the valucs
Soln, Let, i
A= Arcaof circle I= J' 1
R = radius of circle S—4f -
A= ﬂRl o ! d‘
U_,n R () (1" +41-5)
dt ar ,‘r
dR =0 di
Here, 7!_=5cm/sec JJ-({’ +2.12t4-4-5)
d4 ' ; . di
s foarer & = \/ g
we have to find out —-{_(H,z) = }t,
it o

= when R=8cm =
d’ J 3 _(1+2)

putting these values in (1), we get,
~sin 852 6

—r 2.7{.8-5 + C =

&

- putting the value of ¢, we pet
=807 gt B

OR, ( ¥Tar)

. T.((3"l'2) A
Q.16. Find the intervals on which the function f(x)=(x-1) =sin” ———+C Ans.

~

—2) is (a) increasing (b) decreasin T L
(x-2); xeR & (n):ncr e (b) Q.18. Prove that j x dc=m.
Soln. .f(x)=(x=1)(x"—4x+4) S g ¢ 1+sinx
.- e PR A Soln. we know that
=x'=fir’ +8r=d Jr@de=2 [reaax, if fla-x=f(x
fix)=3x"-5.2x+8.1 K 25
=3x"-10x+8 Mty |
=3x"-6x-4x+8 J"(-’C)=l -
= 3x(x-2)- 4(x~2) ’ Ay | |
=(3x-4)(x-2) = f"(r:—x)=l - =I -
(a)  For f(x) tobe increasing, we must have +sin(n-x) 1+sinx
[10>0 “ SO L
- LHS.=x
= (3x-4)x-2)>0 x "
£ 't
Ji dx== d
= x<§ or x>2 ;,[I-i-sinx 2!1+sinx ‘
4 _m't(I-sinx)
= xe(-ﬂo.EJU(Z,wJ HZJ(I-sinzx)dr
L . 4 U ~n'pl-sinx
So, f(x) isincreasing or (—i,SJUFZ.f) 25! ——— dx
+ + " :
-0 € T ™ Y — T T > =— St:(.‘.z —-secx.t dx
-1 0% 1 5 3 ![ X—Secx. anx]
(b)  For f(x) to be decreasing, we must have n .
Gx-4)(x-2)<0 =5[tan:c-—scc.r]u
4
= —-<x<2 o n_¢n_nl
3 TV

oA Nn
2l

4
xXe|—=2
= (3 )
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we tuke any potnt 1 in the plane whase poution vector isr, then
ws given B §s wvector in the plane und BA is 1 tothe plane, so
| PRI R,
r}'nz}'[HE(I—h).l,(2~h)} v (nh 1) o (r=a ~n)ell oy

o, nen)snln )

1
- ln:}‘[ nh 4 E(uh - h)(nh](luh - h)]

Pl 20-0)0(2-0)

a o, r(21310R) 124 (=230 (-4)0
1 I 1.1.2 : “ o
- i or, r(2f4 Y OM)" -28
=+l This is required vector equation of the plane.
=2 Ans. N OR

- e A - & s oa - Q.21 Find the equation of the straight line which passes through
Q20. WWa=i-3/44h and b=2/4 j4 A, thenfindthe following; t h ¢ =1, ) and is parallel to the stralght line

(i) |f;| (ii) ab ) o R 3 2: _(,'
SN e : = s , I 7 J
Uil e (iv) Projection of w on b. -, Soln, The d.r. of the line

Soln.(i)|a| = S+ (3) 44 x=2 y+3 2:-6

=Jl+9+16 l ? 4

= Ans. L X=2 y43 -6
- Jz_(’ o e Le. 17
i) ab=ili+(-3j) +kk 72
=2-3+44 arc 1,7,%
=3 Ans. s0 the required line which passes the' (0, =1, 4) and 11 to above
x & » lineis
P 7k neis . | |
(i) ab=|l -3 4 %:%:’7'_
2 11 2
=1(-3-4)- j(1-8)+ K[ - (-6)] Xyt -4
L ‘ Ty
=-7i4+7)+7k 2

Q.22. IfAand Bare two independent events such that P(A4) =035
R N and P(AU B)=0.6, find P(B).
()  Projection of @ on b Soln.
= |(;|cos() - (if 0 be the angle benween a & i)) PAUR) = P(A) v p(B)-P(ANB)
' = P(A)+ P(B) - P(A).(B)
since A& B ure independent

“7(47+8) Ans.



or, O6- 3% ol e

o, 06 038 [l 018

or, 2%~ Ply{1-021%

A3 2 003K Ans
Ll T
Section-(

Q.23. Uning elementary row transformations, find the inverse of

1 3 =2
A=|-3 0 -1
210
Soln., Writing A=14
'y 3 =2 100
30 -1|=/0 1 0]4
21 0] 001
Applying R R,
30177010
| 3 -2|=|1 0 0f4
® a1 ofloo
Aplying R, &R,
30 -17[0 1 0]
or, 2 1 0f=(0 0 1|4
I 3 -2| (1 0 0]
: ]
Applying R &R, x(-s
1 1 [ l]
3x|—=| 0 =1x|-=f [0 Ix|-=| O
3”( 3J X( 3) 3 Y.
or, 2 1 0 |=/0 0 1|4
I 3 2
| _1
10 A 0 A 0
or, 21 0f=0 0 14
13 =211 o 9[

Applying R:—)RI—_ZR, 2
|
R—>R-R 5
1 o K llo-% o
o, [2-20 1 0-3 =0 0+34 1-20]4

| 1-13-0 -2-% 10+% 0

[1o %) fo-% o
or, 01—A=0+%1A

B8 =0 [T+ 1

Applying K, o, - W,

or, 0 | -

Lo YKl -% 0

0 1 -2l=lo +24 14
00 -W| -3 -3

Applying R, = R, » =3

Lo Y| o -} 0

o, 0 |/-%no +3 1l

00 1| [|-3 45 9

or,

. -
Applying R — R, xi

Rzr—; R}+R,x—§-

[ 1.1
PO 373 2 4
: 2 2
or, 01 ——+lx3 =|-2 3+51 I+9_.§
00 1 -3 5 9
100 1 -2 -3
0 1 0=|-2 4 7|4
001l [-3 5 9
Hence
1 -2 3
A'=|-2 4 71
-3 5 9
OR
Q.23. Solve by matrix method, the following equations:
x-y+z=2 .
xty-z=1

dx+y+2:=17.
Soln. The given equations can be written as

2 -1 1|=x 2
| 7y P
4 | 2|z 7
or, AX =8B
o, X=4'B

Now we have to find out A™
we will first find out co-factors of A
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Q.2%. Using integration, find the arca of the triangle whose

vertices are (1. 3). (2. %) and (3, 4).

Soln. )y &
. k29 S
4 3.4
‘v
3 S Rixy,)
p :
-"\
1
S + >
: (1.0) 2.0 (3.0) B
First we find the equations of the sides of triangle ABC by using
Py=3 - . o
)-__}.‘= 2 :'(I—x,) " - )
x-x : :

The equation of AB is
5-3 =
-3=—(x-]
y-3=ggx-D
=3 2x-y+1=0 ; (1) LR
The equation of BC is * . Ly
4-5 : : )
Y S 7 S
) eyl )
~(2).

= x+y-7=0 s
The equation of AC is

4-3
=3 —=(x-1
y=d=gle-l)

x-2y+5=0 ..(3)
Clearly, Area of AMBC = Area ADB + Arca BDC

A:ca_ADB: To find the area ADB
we slice itinto vertical strips, We obscrve that each vertical strip

has its lower end on side AC and the upper and on AB. So, the
approximating rectangle has length =(y,-y,), width=Ay and

B U I R T A

1. ] [ !
LR P ,"l o I ' £
!
[‘l’- 0
| Iya o b (e IR IO TR L0 AR RS ST A A
L B T TS N U
g &
or, LT T I el
I S B A l,__J"a,l
,-frm.lllll-\lz--il‘l L Vi LT )
0 L]
:__Zl;.,.'- AA)
4 2 4

-

Similarly, we have
!

 Ana BDC= J'q i = gy )ebe
N J

Kix,p) and S(x. ) licon line (iii) and (ii) respectivaly

x=21,+5=0 & x+y,-7=0

x+5:}'J. & y‘=—-,"1‘7

or, 3
]
‘Areu BDC = I—.r+ 7 _(___x;SJdT

2

\ _’(-3”9)
L2

l L
. J(-s.r+ 9)ckx

Area ABC=A+8

=-§- sqinit Ans.
Q.26. Verify that y=e’(sinx+cosx) is a solution of the

2 ¥ ]
LSV L. Ny

differential equation i

Soln, y=e'(sinx+cosx) W)
Differentiating both sides
&g (cosx - sinx)+e*(sinx + cos x)
¥
f_.hj_), =e*(cosx—sinx) i)

=t dx

2
'y oy . .
Y Y. e*(-sinx—cosx) +e*(cosx —sin.x)

—_————

= B
de dv

\



- QI6.

1\

U

Q.27%.

i’z_£=_,+(dy

dc dr & "
using (i) & (ii)

d’y ,dv
7&?;—2z+2y5-.0

So, y is the soln. of the above differenti i
. ) tial equation.
| X differential equation = ¥ %)eq l
OR,

Solve the differential equation _‘.Q = y—xtanx
dx x

xé:—y—xtany
dx x

Dividing both sides by x
i): = L tan -

& x "X

putting y=vx

Q=v+xﬂ
dx dx

The given equation becomes
dv vx y

vixr—=—_tan2X
dx  x x

dv
x—=-lany
dx

& ;
— = =——==cotv.dy
X fany

Integrating both sides
x

— = |-cotv.dv

I P I L N ¢

logx=-logsinv+loge

logx = log [;)
siny

¢

Y
sin =
1

. ¥
asn==¢ Sohed
1

Consider the equations of the straight lines given by

L‘:;’:(;f:}* A‘)*}.(;’a)\i)

Lir=2i-j-R)epdie jo2b)

|f,;:=;+2_;'¢i. E{:}—}v;. ;;-2}-;-; and

u) c: &= Jl lll’ b: = bl

(i) blx.r: (iv) a_:x;;

(vi) the shortest distance between L, and L.

Soln.
i (a-a)=i-3J
@) (B-B)=i+2j+k A

-2k Ans.

iJ ok
Giy b-bk=1 -1 1
2 1 2

=——3;'—0}'+31?

=-3i+3k Ans
i

(iv) gxa=(l 2 1 _

2 Tl r;l!;,

£2-37-5k Ans.-

o ([E)E:
=(-3i-0}+37c).(§-3}-2l?)

“=3ii-6kk 4~
=-3-6 !
=-9 Ans.

(vi)  Shortest distance

kY V2
Q.28. A manufacturer has three machine operators A, B and C.
The first operator A produces 1% defective items, whereas the
*other two operators B and C produce 5% and 7% defective items
. respectively. A is on the job for $0% of the time, B on the job for
30%, of the time and C on the job for 20% of the time.
Let E: be event that an item is produced by A, E: be event
that an item is produced by B and E: be event that an item Is
produced by C. 1f £ be the event that a defective item is produced,

then find the following.
() PLE) (i) P(E;) (i) P(E,)

tiv) AE/E) (v) P(EIL,) (vi) P(E,/E).

‘¢

. <
Soln. (1) FIE)=—=0U% Ans
(LY
R,
() PIEa====03 Ans
[=5 %)
=0
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A= L0 e

A4 =4{a-4)q ||

o= (3 -y, |
Ay =+{l=-1 =0
pl~il} =t visl
Apr={-2-1)=2 y =1} Ans
1] £

Apm+{2=(-D) -3 : ot : he curve
Q.24. Find the equations o[ the tangent and normal to the cu

|,11-2{2-(-1)}-(-11{2-(-41} +«1{1-4)

r
x=1nls, )'=crn|2r at the point t-":- ‘
-2‘241}41{2‘4]..”_3’ ' ; &

Soln. x=sifidr /'

=2346-3 \
<64 6-3 X
e]2-3 -
9 x, =sinb=-,-"‘ .
= 4 2 x
IAI* 0, Aisnon singular matrix. So, its 4™ exists -y=cost
[ K¥ non singular matrix ¢ 3a: vA# A €
Matrix made by its co-factors =+ yarr=-—
R <

3 6 -3 2= %
y=c0s—=cos==0
30 -6 Wy hg
0 3 3 .
%=c053!x3=3c053r
3 -6 3] >
Adjointof A=|3 0 -6 %=—sin2rx2=-25in2!
0 3 3
: . dy _-2sindf
[3 3 0] dr 3cos¥
=6 0 3 Nowﬁ at 1=
-3 -6 3] " de 4

N
(ﬂ) =—2Sm2.z _ 21
&y 3cos3.§ 3 -1

A= Adjoint A '= 2
s IAI : ) =1
. i< 3
K K0
A = _% 0 % Equation of tangent at t=%
VA VA
A A A (Y“y|)=(%) (x_xl)
A

KB ol ‘
22 |

130 Al o2 {e-3)

-K-HBH YR



v)

(vi)
Q.29.

Soln.

E
Solve graphically the following L.P.T

Minimise Z=5x+10y
subjectto x+ y260
x+2ys120
x=-2y20
x,y20.

P[El] = i Ans.
34

and
Ya

-

&'
60 F4y=0

- £+2y=120
401

c x=2y=0
30 1 (60, 30)
20 4 D
10 4 140, 20)

et — >,
0] 10 20 30 40 A(sok B(‘IZON_.‘—

Since x,y 20, so the feasible region will be in the 1* quadfa;t_:.

We change the inequality into equality, and draw the graph.

.o
.

x+y=060

The line intercepts x axis at 60 and y axis at 60
x+y>60, sothe region will be upper side of the line.

Now consider the line

x+2y=120

x 2y
—_—
120 120

The intercepts x-axis at 120 and y axis at 60.
x+2y<I120
feasible region will be lower side of the line.

consider the line
x=-2y=0
= x=2y

when x=0, y=0;,x=2y=1

feasible region will be the lower side of the line
Thus the feasible region j§ Region ABCD

we find the co-ordinate of point C and point D.
To find the co-ordinate ¢f C

Now,

t
x+2y=120 -
x—ZIy'.QOi )

2x = 1@’

x=60
y=30
- C(60,30)
Now, - to find co-ordinage of D
X+y=60
T2y =0;
3y =60
y’: 20
x=40

Now, at points A, B, C and D, we find the minimum value of the

frzicijo'n z=5x+10y
Z,=5.60+10.0=300
Z,=5.120+10.0=600
Z,=5.60+10.30=600

Z,=5.40+10.20=200+200=400
The minimum value of the fraction is 300 at point A.



