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Section-A
(Objective QuestiOns) h %
Q.1.  Let* be thebinary operation on N defined by q* 5 = £.C.M. 2 1
of a and b. Find the value of 5 * 7, Q.4. Find the values of x:
Ans. a*b=LCM.of a&b e 2l |6 2
a*7=LCM.of 5&7=35 18 ¥ |18 o‘
Q.2. Find the principal value of cosec"(—ﬁ) . .r'x2 -6 2 i
A = 6’:) x=06.
Ans. cosec™ (—v2) =e = (B 18
ngent to th e p=3x’ - =
cosec oem —ﬁ:coscc(%r) QS Find the slope of tangent to the curve y=3x’ —4x at x=y,
Ans. y=30-4x
In gy
= o= -—4—, dl - 9'r! - 4
dx
As we know that the range of the principal value branch of msc{:‘ y N
21 g " (d’] i
is 7373
=l4-4
n _
PR, . =140
4
¥ dl
Q.6. Flnd e
principal value of cosec"(—ﬁ) is 7 ~
y=sinx’.
Q.3. Construct a (2x2) matrix A=[a,] whose elements are :
. Ans. Let y=sinx’

"
i —

given by 4 =7- puting x* =
‘ y=sinr & 1=y

Ans. [an an] e
Oy ay o - cost
a“z%:] & %—h
an:% -‘-h_zﬂgl_
dv  dr dx

a, =%= ) =cost.2x

, { =2x.coss
a, = -21= ! =2xr.cosx’,
Required marrix Q.7. Find the value of Jun x.sec’ xdr.

Itanx sec’ xdx



et 1=y

[ jl rr Jl' v » ' '
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Y AT § Ant Puthing rocos 0
g | )
TR o (e JH)
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QK. Tind n umit vector in (he direction of vector (f 4 l i) 4
14 -4 ey /J.d,n-\/_un.l!
Ame Ty ey A LN -t Ve - 44 o020
Q.9. Find the projection of the vector 4- 274 3j+ 2k on the \/_UH - /21" 0
veelor p—jy 2744k, JZcm - 2sin'0
Ans.  ah=abcos@ _mn_,rﬁmsn—ﬁsinﬂ]
= Ifz“ﬂicnse ;.fz L‘n:0+ JZ sin0
[ cosfi—sin@
= /_" =1 ! Ell’ ]
10 :[l_lxﬁrcosﬁ e | cusO0+sin®
10=417(V6cosO ’
: AL S cosO(1-1tanB)
J6cos@ is projection of 7 on "j.‘m | cosO(1+tan )
|5}=~J4+9+4 :J[—'] _.m-l—l'm"e]
- 1+tan@
b= i+3+1= V& s
» tan”/, —1an @
ab=2+6+2=10 =tan™ _A— where tan%:]
1+tan%.tan8
Jécosf= §
= - -1 T/ _
T’ - ) =tan -um(A 8)]
Q.10. If 2 line makes equal angles with thé x, y and z-axes, find ity
direction cosine. R.H.S. =%—9
" 1 L] 4 1 LH.S.=RH.S.
Ans, <T="1
B @ { & o
Sestion-B Q.13. Provethat [x' 1  x|=(1-x")
QIL If f:R— R be giveq by f(x) (7— 'y hen find the % o i
value of fof(x).
’ 1 x X
Aus. x)=(T-x')" s
Jx=( ) Ans. LUHS. D=|x" 1 «x
Jof (x) = fo(7-x*)" x 31

=[7- (==Y
l+x+x x x°

=[7=(7~ N4 b
[7-(7-x%)] =(l+x+x* 1| x|by C+(C,+C)
=[7-T+x'}" l+x+x* ¥ 1
=y
?
e Il » x
=(l+x+x)|l | «x

1 X1



]
0 x-1 x'-x , '_’]-’l.-(-'i'-') Proved

e(l4x4x)0 1-x x=1[byR-R, & R-R, " e’ \de
S I - or
L.
=(|+I+X7)](I"|)’"“‘-",)(-"2"-")I Q. If (cosx)’ =(cosy)"s find dx
= 3,12 __2..__'!_____1 .) . i
Co=(l+xtx )]r +1=-2x—{x" —x-x +tl[ At |f(cosx)'=(60ﬂ)’)‘:/;'f
2342 I P | A
=l A ] taking log on both sides we get
4 )
=(l+x+x)[1-x+x'=x'] toglcos )’ —I();,(CO'%}')’
sl-x+x'+ 0+t + 2 — e xf - ot ylog(cosx)= :rlor(tm}') o
=1-2"+x* =(1-x')' = RHS differentiating both sides wr. 1o X We
LHS = RHS Proved. awlomos,) 3 },_._1_.(-5”1 = 1-log(cosy)
Q.14. Find the value of k so that the function f(x) is continuous ' = ¥
- l----(_si,,y)(z_]
1) {kx' y xS2 o
x)=
g | or; .. .-@Iog(ﬁ:osx)+x'lan_‘y%=|OE(C°5J’)+'-3""‘
Ans, For continuity é,_..‘._‘l‘”_ dx - !
,_Ié'.;.f(x)ﬁg'zf(x)iglaf(x) o 3 ._%Ulo-g(é?s’z)fxmnyklog(cosy)+ytanx
= - 22 = :
o, @=L K@-H =Kd=aK. & _ i)t yan
dx. log{cosx)+xtany

L fQ)= Lt K(2) = Lt.(K4)=4K.
& ;{'.’.of();.la“ ,Hrn( )

Q.16. Prove that ¥= 34Si 9959 is an increasing function of g
& hI::bf(2+h)sh[_{6(3):=3 +cos
for continuity, 4X =3 o ik
4sin6
3 ——0=f(0
KE% Ans. Ans. Y= 2+cosf /@),
in@
d'y_(dr): 6 f(9)=245m 5’
Q.15. If ¢7(x+1)=1, show that T Ader e
B 0 f(0)=0
Ans. Here, &/(x+]1)=1 o
Differentiating both sides w.r. to x we get % S ( / ) 2 = 4
v dy y :
e'—(x+1)+e"(1+40)=0
d %2
&, e, dy (x +1)= As we move from 0 to % for the value of f (d) increases,
4sin6
= - . . . . n
or, %(J:-Pl):—] Hence y YT @ is an increasing function ofa [0, A]
Or
&1 Q. A balloon, which always remains spherical has a varlable
& (x+) radius. Find the rate at which its volume is increasing with
. the radius which is 10 ¢m.
d’y -1
—=—|—(x+l - 2=
e [ {x+1) ] ()=Dx+1) = l) Ans. Volume of the spherical balloon V=l;-m"
] z— 1 A\ r.= radius of the sphere
5 =71 e ) (== v= volume of the sphere
g:ﬂf:.3 2 dr
a 3 dr



5 il

A
==n )0
1 ) l/l
lir

=~ 4008 - -
di

Rate of change of volume i« A00R time
radius.

Q.17 Find the value of - ' 2

J'“d"'
X4 2x4 )

d
Ans. let x42= A(T'(X’* 2x4 )4 B,

X42=AQ2x42)4 .

Equating co-cfTicient of 'x’ & constant term on both sidc wepel

s af the tate of change of

1=24
|
= A—z
& 2=2A4+8.
2=2x]-+B.
2
= B=2-1=]
x+2 I ¢ (2x+2)dx
dx:— + .
‘[sz+21+3 2I\/x’+2x+3 IJx’+2x+3
1
=-2-I+]1 (1)

In/, put x4+ 2x43=¢
so that (2x+2)=d!

] _I (2x + x)dx

dx
= =[—==2J1+C
Jx’+2x+3 '[71' '
=2Vx'+2x+34C, ...(ii)k

Now, I

IJP+2;:+3 '[\/(J‘)’+(x+1)
=IogJ'(x+l)+Jx’+2x+__3_.

=lh+ﬂ

l 2Jx +2x+3+log(x+] +¢x +2x43+C

L8]

N

Q.18. Find the value of 1—1_)&723
x

o .
Tlx-1) (x+2)
Here suppose,
X A1 % B - &
(x=172(x+2) (x-1) (x=1)' (x+2)
A(x—l)(x+2)+13(x+2)+C(x—l)

Ans.

(x—l) (x+2)

e Ay e e M ey 0

Pt v -0
o, y | In()yweprt
1= My 2)= M

I I
3

Put x4 200
or, x -2 in{i)weprl .
Dol - 1',”»»';('
-2
9
I'ut x’/n in(i)we gt
0= MO 104 2)+ I/((H}_)A’('(U—l)'
or, (=-24 4‘;/! +C

[ >
or, M~ 0= =244 2(3)"(’6)
. ; V4

('

2

or, 2/‘-1—5-_;:.——6;:6
: 4‘_“[”,‘2
()f,. A:..--Ag—-iyi_:_‘;
oy 2 V¢ o
i = X de= L 2
T‘QU’VI;V I(X—l)z(x+2) I‘)(X-l) 31’(1—1), I

2 dx | 2
=61(x-l)+§'[(x—l)' "B'J(uz)

2 iyt

9° x~ + j( - I(x+2)
l(x n' o2

—-lag(x— )+ 300 9Io;;(x+2)

=-;—10g(x—l)—%(x-—l)—%log(:+ 2)4+ C Ans.

CD!’ X

Q.19. Find the value of rm

_ J"/. cog’ x

Ans, T g
o gin’ x+cos’x

I'/; sin’ x _
0 cos’ x+sin’ (x)dr

o | 94
% sin" x cos' x
I+l=j > Wi 3 dx
o |cos’x+8in"x 8in" x+cos’ x

9(x+2)



Q.10

Ans,

Q.11.

Ans.

sy nm \
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3 Y Y
A"‘L |f\“‘|l“ =

LR ]

4
I~ ':, Ans

If the vertices A,
0, 0) and (0, 1, 2) respectively, then find ZARC.

A(1,20)

0
B(-1,0.0)

We have to find ZARC which made by side AB and BC

C(0,1,2)

Now,
4B = Pyof B-Pyof A

=—i+0]+0i—(i+2j+.li)
-2/ -2]-3k
BC=Pvof C=PyvofB
=0f+}+-2f—(—f+n.}+()£)
ei+j+2k
AB.BC
| AB|.|BC|
( 2 <2 f= 3&)(i+<j+’k)

(2)' +(-2) + (3 ¥ e

S CosU =

-

-10
JI? :}.6

cos@ = -—1‘9—
J102

5 0= cos"(%)

Find the angle between the following pair of lines:
=3i+)-2k+A(i-j-2k) and

~

- ] 56k + p(31 - 57 - 4k).
Here b =i- j-2k
B =3i-5)-di

the £,0 between the two line is given by

—-.r

=2-

~

B oand C ol n triangle ABC are (1, 2, 3), (-1,

_2“(11 5/ 4’()‘

coslip = ‘h”’, ,’ ' m-‘)+25+l(p

llmx‘

o

LB
53

A
4 8
£ .
C 9:7
05 =58

8
s O=cos”—=.
N cos 5@

Q.22. If a coin is tossed th
E — at least two heads

ree times, find P(E/F), where

F — at most one head.
Ans. . §={HIiH{, HHT, HTH, THH, HTT, THT, TTH, TTT}
E = at léast two heads
= {FIHH, HHT, HTH, THH}
"P(E)=4
yF = at most onc head
= {HTT, THT, TTH}
P(F)=3
ENF={}=¢
P(ENF)=0

Section-C
Q.23. Solve the system of linear equations using matrix method.

x-y+2:=T, Ix+4y-52=-5, 2x—y+3z=12
Ans. weknow AXY=B= X=A"'B.

where,
1 -1 2 x -7
A=|3 4 5|, X={yp, B=|-5
=] 3 z 12
1 -1 2 p ;
IAI:J 4 -5:](-1 3,_(_]),2 _5|+2|3 4,
% - 3 | IR

=1(12-5)+1(9+10)+ 2(-3-8)
=7+19-22=26-22=4
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12 () 24. Vind the mavimum and minimum value of given functlon
' s AR IPITS |
1 J() =41 Tho- 1R
|2 Anv. f(0) Al T
L 4~ ! . 2 (1 4,' ' , '
Sy ey 0z
(x :
. '3 l' (Va2 " S
o oot Yo : : '
2 -l /"[\/)= L S - -36
g 3 v, -
" v . .s = (S—K)e =] for max™, or min™, value of f'(x)=0
) o, -36x-72,0
I 2 S
N === re=(=9y— ] - y
‘3 PEECEORT s oaeile
. In | - 44357 ;;uning x==2'1n f"(x) weget
34 f1x)=~16<0
Matrix made by co-factor by Hence fuitction has maxumum valucat x = -2,
7 =19 -1 & - that value is 41-72(=2) - (18)(=2)*
A=B=[1 -1 ] .
=41+144-72
-3 11 7 5 =113 Ans.
7 | -3 ().3/5.' Find the area of the region bounded by the circle
Adi. A=B'=[-1 -1 1 4x' +4y' =9 and the parabola x’=4y.
-11 -1 7 i ; Ans. circleis dx' +4y' =9 A1)
7 ¥ y . B (3)’
di. o Xty E—s]—~
a=EeA N 3 14 S T
4 4 \
-1 -1 7
(0,3h)
x i 7 1 =37 -
X=|y|=a=--19 1 1]l
z e ) ' \y
|
| 727 £ Ix(=5) + (=3)12)
='Z(_I9ﬂ + (-5 4 1102)
(<117 + (-1)(-5) + 72) 3
- Centre =(0,0), Radius =E
49 "'5 "‘3() 8 »
=l-l33 45 132 l’nmbola'is x'=dp Ali)
4 77 45 84 Intersection of circle & parabola can be obtalned by putting
- _xz:dy in (i)
Gl 44y)+4y1 =9
4_12 3 or  16y+4y'=9=0

or 4y +16y-9=0



Q.26.

Ans,

OF  4y'~2y41Ry-0m
292y =492y ~1)=0
(2y=D2y+49)=0

I -9

o Y —
yugd yes

or

when y= :22. from (if) 2" = 4[?) =-]8
y = +/-18 imaginary (neglected)

when )"";'. from (ii), 1% = 4(-;—);-. 2
x=1/2

pint of intersection ( g2 %)(-‘E' %)

Arca bounded by (i) and (ii) will be

ix. [T
i I
G

Arca = gsq. unit,

- [t

12 12 12 3

Find particular solution of the differential equation:

zxj'-y‘-Zx’.%:O, y=2whenx=1.

ny—y’-lx’%ﬂ

or ny—y’=2x’%
& _2y-y .
o HT g ...(i) Homogeneous equation
put y=Vx
dv
so let, %=V-1+X'Z in (i) we get
Vit -
H_xiv_:ZxVx gx ___:r‘(ZV, )
& 38 2
av 2¥V-V*
V4 x—=—tr
or xtk ‘Az
av_w-v V_'zV:—V’e_.zr
o Y& 2 2
or XZ==7
dV _pdx
or I-2W= -
or =2[V7dV=logx+C
or =2(V-1-1)=logx+C

22,28 41

Ans,

or

or

Q.27.

Ans.

000

2 ] 'Ug, u ('
V

or  2=Vlogr? ch

i ')f
4 v (
or 2"':,'"‘"' X

A1)

or  2x=ylogrt ey

when x=1, y=2
2.1 =2logl+ C%2
2= 0+ 2(.’
c=1

- o 0D +y Ans
from (2) 2x% ylogx+J or

;eneral solution of the differential equatiop ,
ge ,

or

Find

’)"

3o B = tanX.
x.—+1y

cos '

2 ‘b’-‘_ =lanx
cos' x—+)Y
drx

d_}' Yo tan x

— ¢ 3
dv  cos'x CUSTX

2 o
'Qf_v.scc'; x=tanx.sec’x (i)

_ 2
here P =secx, 0 =tanx.sec’x

’ I,F.=Ide=fsec2xct:=,tan,t

p Multiplying by ,tanx on both sides of (i) and integration w -

yanx= J"mnx. tan x.sec’ xdx ..(ii)

I=Ltanx.tanx.sec’xdr
Putinl, fanx=Z sothat sec’ xdv=dz

1 =je’.z.dz integrating by parts we get
1=z6'dz - [(1.fe’dz)dz

=ze' - j e‘dz
. =zet =€

= ¢'(z-1)=¢"" (tanx~1)

from (ii) we get, ye™* =e™* (tanx-1)

ie. y=tanx-1+C Ans.
Find the shortest distance between the lines

r=6i+2j+2k+ A(i+2]+2k) and
r=—4i-k+p(3i-2j-28).

F=6i+2j+2k+AG-2]+28) (i)
re—di-k+p(3i-27-28)  .(i)



comparing (i) and (i) with P AR AN ey b giby Avar A2
reepectively 1] g 271
- _ o VIR
WEReL 0= 642 ,i-27
' " Y2J42k bi-i-2)420 10021
o= 4=, by =2i-37-191
-I ' 1= 20 2_’ 24 ~ lizdy ,.._Z.
Now, a3-a,=-10i-2j -3} 12x1"
i,.xi»;.(7-2}-*20”3;_2}.*2“ Q.29. Minimize Z=x41ly
. subject to Ix+y2d
JooR o xt2y26
=l -2 2=RHRJ41I .
LIS I s i
Ans.
lf-’i"f_’zl= V644 64416=12
Hence the sortest distance between the given lines is given by
d= (bIXb_z).(?: —01) =|.;8=9 Xre
B x 2, 12 ’
Q.28. A card from a pack of 52 cards is lost. From the remaining
ur:s of the pack, two cards are drawn and are found to be ' :
both dizmond. Find the probability of the lost card being a —1 ¥
diamond. (0.0)| (V:-\ rr [(6-0)'\\1
Ans. LetE E & E, be the event that the balls are drawn from UmA
UmB and UmC respectively. g s ,
E be the event of balls drawn are one white and red. Minimize z=x+2p
R 1 Subjest to 2x+y23
(E)=E,= z"“E::; x+2y26
1 1 y & % y20
i) PE)== iy P(E)=~
@) =3 (i) 2 34 Here 2x+y=3 Istline
o (E) G x’C x4
(lll Pl—|=—~_1—1 or —+==1
) E—] ‘Cz 3 3
x
3 or 5 +==1 Istline
Ix——
T %
1
o 2ndline x+2y=6
2!(4Y)
£+£—]
Ix2xl 6 6
-— x “
= ExSx4x3x2x1 or <P
: 6 3
2x1x4x3x2x]
. 1 Comer Point z=x+42y
=§X_=_ (0’ 3) 6
6x5 § 6, 0) 6
4 3 Minimum z=6 at all points on the line segment joining the
iy p|£)-262XG 3wt 201! points (6,0) and (0,3). dns.
E, “Cz 12!
10 2!




