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MARKING INSTRUCTIONS AND MODEL ANSWERS
MATHEMATICS
ACADEMIC/OPEN
(Only for Fresh/Re-appear Candidates)
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General Instructions :

(i) Examiners are advised to go through the
general as well as specific instructions
before taking up evaluation of the answer-
books.

(ii) Instructions given in the marking scheme are
to be followed strictly so that there may be

uniformity in evaluation.

(iii) Mistakes in the answers are to be

underlined or encircled.

3681/3631/Set : (A, B, C & D) P.T.O.
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(iv) Examiners need not hesitate in awarding full
marks to the examinee if the answer/s

is/ are absolutely correct.

(v) Examiners are requested to ensure that every
answer s seriously and honestly gone
through before it is awarded mark/s. It will
ensure the authenticity as their evaluation

and enhance the reputation of the Institution.

(vi) A question having parts is to be evaluated

and awarded partwise.

(vii) If an examinee writes an acceptable answer
which is not given in the marking scheme, he
or she may be awarded marks only after

consultation with the head-examiner.

(viii) If an examinee attempts an extra question,
that answer deserving higher award should

be retained and the other scored out.

(ix) Word limit wherever prescribed, if violated
up to 10%. On both sides, may be ignored. If
the violation exceeds 10%, 1 mark may be
deducted.
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(x) Head-examiners will approve the standard
of marking of the examiners under them only
after ensuring the non-violation of the

instructions given in the marking scheme.

(xi) Head-examiners and examiners are once
again requested and advised to ensure the
authenticity of their evaluation by going
through the answers seriously, sincerely
and honestly. The advice, if not headed to,
will bring a bad name to them and the

Institution.

FETTYY 3T
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SET -A

SECTION - A

1. (i) (gof) (9 = gof (0
= g(log (1 + x))
= elogl+x) — 14 & Ans. (B) 1

3681/3631/Set : (A, B, C & D)
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(ii)) Let cos™!

Ul w

=6:>cos6:§
5

sin[cos_1 gj =sin® =41- Cos2 0

_ -9 _J16_4
25 V25 5

Ans. (A) 1
4 2 3 1 3 7
(ii)) 2A+B=2 +
1 5 7| |0 4 1
|8 4 6+137_9 7 13
|2 10 14] |0 4 1| |2 14 15
Ans. (A) 1
_ 3 -4
(iv) ‘ ‘:3:15+4m:3
m S
=4m=-12
> m=-3 Ans. (C) 1
(v) i(sinxs):cosx3 . 3x2
dx
=3x2 . cosx° Ans. (B) 1

3681/3631/Set : (A, B, C & D) P.T.O.
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(vi) flx) =sin 3x+ 4

3<fl<5

v —-1<sin3x<1 Ans. (A) 1

(vii) x = acos®> 6, y= asin® 0

— = —3(10082 0 .sin6
doe

ay _ 3asin2 0 .cos0
de

dy

LAy _ do _ 3asin? 6 .cosO

o = = =—tan®
dx dx _3qcos?6.sind
de
at 0=" Y __4 Ans. (C) 1
4" dx
(viii) jtaandx=I{seczx—1}dx
=tanx-x+tc Ans. (A) 1

3x

dx
1+2x?

(ix) =]

Put x2 = t, 2xdx=dt
3681/3631/Set : (A, B, C & D)
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3 dt 3 _1(
oI =— = tan"1 (V2 t)+c
2 1+2t2 242
= itan 1( 2 2)+c
242
Ans. (B) 1
(x) Degree 1 Ans. (C) 1
(xi) dy = tan? x
dx
Integrate w. r. t. x, we get
y= J.tan2 xdx+c
= I(secz x—l)dx+c
> y=tanx-x+c Ans. (A) 1
4
i) P(A/B)=LACBI_13 _ 4  aps (o) 1
P(B) 9 9
13
(xiii) Required Prob. = i><i
52 51
= i><i =—— Ans. (B) 1
13 17 221
3681/3631/Set : (A, B, C & D) P.T.O.
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(xiv) PA U B) = P(A) + P(B) - P[An B)
= P[AU B) = P(A) + P(B) - P(A) . PB)

—0.60 = 0.2 + P(B)[1 - 0.2]

0.40 1
= PB=——=-=0.5 Ans. (A) 1
AR 0.80 2 ns. (A)
(xv) cos6 = d.b  _1.3+2.(1)+(-3).2
13| D] V1+4+979+1+4
_3-2-6_-5
V14414 14
_1(-5
s 0=cos 7| — Ans. (C) 1
14
(XVI) cos 0 = 41+3(—2)+21
V16+9+441+4+1
_4-6-2_
J29+/6
.. 6 =90° Ans. (A) 1

3681/3631/Set : (A, B, C & D)



(9)
SECTION - B

2. f(1)=1,f2)=1
Also f(-1) = -1, f(-2) = -1

- f is not one-one

1

3681/3631

3. Let sin" " x=86
= x=1sin 0
:cos(z—ej 1
2
cos_lx:E—G
2
Now sin_1x+cos_1x:6+£—6:g. 1
9 3 1/]|3 1 9-1 3+2
4. A =AA= =
-1 2/|-1 2 -3-2 -1+4
8 5
= 1
5
f(A)= A2 —5A+7I
8 5 3 1 1 0
= -5 +7
-5 3 -1 2 0 1
__8—15+7 5-5 B 00 _0 ’
| -5+5 3-10+7| |0 O]
3681/3631/Set : (A, B, C & D) P.T.O.
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| 1
5. Area:E Xy Yo 1

x3 ysz 1

0O 01
1

25—231 1
10 7 1

“nia-30p=-24 - 0
2 2

. Required area = 22 sq. units. 1

cot x

6. Let y =(tanx)
taking log both side, we get
log y = cot x . log(tan x 1

diff. w. r. t. x, we get

1
_d_y =cotx. .sec? x +log tanx(— cosec 2x)
Yy tan x
[cos X Ccosx 1 2 j
=|— . — . —cosec “xlogtan x
sinx sinx cos? x
d
WY y[cosec 2x —cosec ’x . logtan x]
dx
= (tanx)°°t* . cosec %x[1 - log tan x| 1

3681/3631/Set : (A, B, C & D)
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7. x=e%t cost, y =e?t sint

dx .

2= .(—smt)+cost.e2t .2

dt
= e2t[2 cost—sint] %

ﬂ:e% .cost+sint . e2t .2

dt
_ 2t : 1
=e“"[2sint + cos ] >

dy
~dy _ dt _2sint+cost
“dx dx 2cost-sint
dt

8. Let I = jtan_1 x .dx
= Itan_:l x . 1ldx
=tan ! x. .[1 dx —j [% tan™! xj (ldx)}dx +c 1

1

1+ x

.xdx+c

:tan_lx.x—J' 5

1

=xtan x—%log(1+x2)+c 1

3681/3631/Set : (A, B, C & D) P.T.O.
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i Iy 1
9x= -1 (Sx )—1
1 3x-1_1
=—.log X—+c
2 3x+1 3
1 3x-1
=—log +c 1
6 3x+1

10. (x2 + xy) dy = —(Bxy + y2)dx

= -—F=-—T— ... (i)

dx x2+xy
Put y = vx
Y _
dx

dv 3x . vx+v2x>
LU X—=— 5
X“+x.vx

dv _3v+v2

dx 1+v

3681/3631/Set : (A, B, C & D)
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dv —3v-v2 —v-1?
= X—=-
dx 1+v
x@_—4v—2v2
dx 1+v
:j 1+v2 dv:—QIE+logc
20+v X

= %log(Qv +1)2): —2logx +logc

= logv2v +v? =

X2
2

S LY e

X x X

2xy+y c

x? x2

2
QX‘U% 4:x y(2x+y)—c

x

11. P(A):%,P(B):%
PAB) = P4) . PB)

3 6 9
_3,6_9

8 10 40

3681/3631/Set : (A, B, C & D)
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SECTION - C

P V1+ X% -1

X

1 \/1+tan29—1

tano©

12. L. H. S. =tan™

=tan put x = tan0

—1secH-1
tan®

=tan

206

sino

2sin

. 0 0
2sin—cos —
2 2

= tan_l(tangj = 2 = ltan_1 x=R. H.S.
2 2 2

x-2 , x2=22

13. f(x)=|x—2|={_(x_2) <D

f@)=0,RHL = lim f(x)=lim(2+h-2)=0

x—2

L.H.L. = lim f(x)= lim -[2-h-2]=

x—2" h—0"

- f(»9 is continuous at x = 2

3681/3631/Set : (A, B, C & D)
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i (x—2)-0 _

R.H.D. = 1 1
xot  X—2
L H.D. = lim ~*~2-0_,
x—27 x=2
- f(¥) is not differentiable at x = 2 2

14. x=asin® t,y = bcos® ¢

@ - 3asin?tcost
dt

ﬂ — _3bcos? tsint
dt

L dy _ —3bcos? tsint _ b cost
dx 3asin?.tcost a sint

. equation of tangent at (a sin® t,bcos3 t) is :

b t .
(y—bcosst):—— C(?S (x—as1n3t) 1
a sint
y _bcosst__ x +asin3t
bcost bcost asint asint
).C __Y =sin®t+cos?t 1
asint bcost
X + Yy =1 1

asint bcost
3681/3631/Set : (A, B, C & D) P.T.O.



15. X=0,1,2,3,4

3681/3631

211 1
p=5,4=5 5
0 4
1 1 1
PX=0)="cy|=| .[=| == 1
( ) O(zj (2} 16 2
1 3
1 1 4
PX=1)="%=]| .[=2]| == 1
( ) 1(2) (2) 16 2
2 2
1 1 6
PX=2)=%,|=| .[= o 1
( ) 2(2} (2) 16 2
3 1
1 1 4
PX=3)=%C:l=| |2 == 1
( ) 3(2) (2) 16 2
4 0
1 1 1
PX=4)="c,|=| |[=| == 1
( ) 4(2) (2) 16 2
X 0 1 2 3 4
AX) 1 1 3 1 1
16 4 8 4 16

3681/3631/Set : (A, B, C & D)
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16. LetA=(1,2,3), B=(2, +5,-1), C=(-1, 1, 2)

3=f+2j’+31€,5)=2{+5j—}€,E)=_2+j+2;{
BC=C-B=-i+j+2k-02i-5j+k
=-3i-4j+3k 1
BA=d-b=-i-3j+4k 1
1] = —
Area ofAABC=§|BC X BA |
i ] k
—_ —
=BCxBA=|-3 -4 3
-1 -3 4

=i(-16+9)- j(-12+3)+k(9-4)
=-7i+9j+5k 1

». Area of AABC = %\/49+81+25

:% 155 sq. units 1

SECTION - D

17. x+2y-3z=-4
2x+3y+2z=2

3x-3y-4z=11

3681/3631/Set : (A, B, C & D) P.T.O.
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1 2 -3||x -4
2 3 2 |lyl=|2 1
3 -3 -4||z 11
AX =B
- X=A"!B
1 2 -3
|A|=]2 3 2 |=1-12+6)-2(-8-6)-3(-6-9)
3 -3 -4
= 6+28+45=67%0 1

A11=—6, A12= 14, A13= -15
A21= 17, A22= 5, A23= 9

A31= 13, A32=—8, A33= -1

-6 14 -15 -6 17 13
AdjA=|17 5 9 | =14 5 -8 2
13 -8 -1 -15 9 -1

-6 17 13 ||-4

SX=Aal'B=1|1a 5 —g|l 2 1
~15 9 -1||11

3681/3631/Set : (A, B, C & D)
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X 24 + 34 +143 201 3
“ly :i -56+10-88 :6_17 -134|=|-2
z 60+18-11 67 1
x=3,y=-2,z= 1
18. y=x+2 ..... (i)
2
y:x—+2 ..... (ii)

From (i) and (ii), we get

x=0,3
when x=0, y=2 and when x=3, y=5 1
x>
3'_-: q”
}‘l“z__
C{o_,%)
X' 2 B X

N\pt
2

3
Required Area = I[(y of line)—(y of parabola)] dx
0

i {(Hz) (—2+2}]dx

3681/3631/Set : (A, B, C & D) P.T.O.
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3 2
:J‘l:x—%}dx 1
0
3
2 3
| X7 X7 22 3.3 gq. units
2 9|, 2 2
1
OR
Let I = j—de ........ (i)
ol+sin® x
T T—Xx
I=| > dx
o l+sin®(n—x)
T m—x
I=.[ 5 dx ........ (i1) 1
ol+sin®x

Adding (i) and (ii), we get

27 = j—dx 1
1+s1n X
I=£n E f sec? x dx 1
201+sm X 2 o Sec x+tan2x
/2
J- sec”xdx 2 x dx 1

0 1+2tan X

puttan x=t—= sec? x dx = dt
3681/3631/Set : (A, B, C & D)
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(o)

L I=m (J;1+(2t)2 \/_[tan \/_t] 1
T T TCQ
T[E‘O}m 1

19. Let P(3, -1, 11) be the given point and Q be the
foot of perpendicular to the given line AB,

P(3-L,0)
{
a Q =
x_y-2_z-3 _
2 3 4
x=2A, y=3A+ 2, z=4A + 3 be the 1

General point of line AB say Q
“ Q(2A, 3L+ 2, 4A + 3)

Direction ratios of line PQ are

2L-3,3L+ 3,41 -8 1
and D. R's of line AB are 2, 3, 4 1
Now AB 1 PQ

~22L=3)+3 (3L +3)+4(4rL-8)=0 1

=200 =20 = A =1

= (2,5, 7) 1
3681/3631/Set : (A, B, C & D) P.T.O.
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equation of PQ is

x-3 y+1 =z-11
2-3 541 7-11

x-3 y+l1 z-11
- = =
-1 6) -4

OR

Equation of plane passing through (2, 1, 0) is :

ax-2)+bly-1)+c(z=0)=0......... i) 1

a-3b-2c=0.......... (ii) 1
a+0b+7¢c=0.......... (iii) 1
a b c

Z21-0 -2-7 0+3

b c
:—:——7\‘
= 3 (say)

a -
7 -1

a=7A b=3A, c=-\ 1
. Required plane is
TA(x—-2)+3My—-1)-Az—-0)=0 1
=7x+3y—-z-17=0 1

3681/3631/Set : (A, B, C & D)
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20. For tabulation 2
For graphical representation 2
Minimum z = 134 1
atx=3,y=8 1

SET - B
SECTION - A

1. ) (fog) () = fog (¥
= f(ex): log(l + ex) Ans. (B) 1

(i) Let sin”! 8 e=sino="
17 17

cos(sin_l%j=cos6:\/1—sin26
2
_ i i B /289—64
17 289
_ [225 _E
289 17

Ans. (C) 1

3681/3631/Set : (A, B, C & D) P.T.O.
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(ii) X=A+B:F 4}{—1 2}{0 6}
3 2 0O 5 3 7

Ans. (A)

—

(iv) x?=36=236-36=x%=236

. x=16 Ans. (B)

—

(v) %(tan3 x) =3tan? x . sec? x Ans. (C)

—

(vij -1<sin2x<1

Maximum sin 2x =1

=>2x=—=>x= Ans. (B) 1

T
4

N a

vii) x = acos® 0, =asin® 0
y

% — —3acos?0sin®
de

@ — 3asin? 0cos O
doe

Lay 3asin? 6 .cosO
dx —3acos?8.sin6

=—tan®

3681/3631/Set : (A, B, C & D)
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dy

at 6=£,—:—tan£:—1
4" dx 4

-. slope of normal = 1 Ans. (A) 1

(viii) [cos? x dx = [1FEOS2X gy
2

%[x + sm2x} +c Ans. (A) 1

3x5
1+ x12

(ix) I=] dx

Put x° =t, 6 x° dx = dt

1 dt
_2'[1+t2

= %tan_1 t+c= étan_1 x®+c Ans. (B) 1

(x) Degree =1 Ans. (A) 1

X

Integrate,y=-e "~ + ¢ Ans. (C) 1

3681/3631/Set : (A, B, C & D) P.T.O.
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4
y _P(ANB) 13 _4
(Xll) P(B/A) = W = z 7 Ans. (A) 1
13
(xiii) P(A) P(B/A) = ;—gx;—i - % Ans. (B) 1

(xiv) PA U B) = P(A) + P(B) - PAn B)

= P[AU B) = P(A) + P(B) - P(A) . PB)
= 0.7 = 0.6 + P(B)[1 - PA)]
— 0.7 = 0.6 + P(B)[1 - 0.6]

— 0.1 = 0.4P(B)

= PB)= % Ans. (C) 1

xv) d.b=|d||b|cosb
= ab cos 0

-
a .

= b =ab Ans. (C) 1

3681/3631/Set : (A, B, C & D)
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(xvi) L=cos 6, m=cos 6, n=cos 0,

2+m2+n2=1

:>3COSQG=1:>COSQG=%

:>COS@=i‘L3 Ans. (D) 1
SECTION - B
1+1
2. f(1)=—=1
S) ==
2
2)===1
@ =7
3+1
3) =——=2
18 ==
4
4) =—=2 1
) =5

different elements in domain have same images
in co-domain
~. f is not one-one 1

3. Let tan 1x=6

= x =tan = cot[g—ej

3681/3631/Set : (A, B, C & D) P.T.O.
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= cot L x = g— 0 ... (i) 1

adding (i) and (ii), we get

1

tan~ x+cot_1x:6+g—6
= tan_1 X+ cot_1 X = g 1
9 2 3][2 3]
4, A =AA=
-1 2][-1 2]
| 4-3 6+6__ 1 12 ’
|-2-2 -3+4] [-4 1

flA)= A% —4A+ 7]

1 12 2 3 1 0
= -4 +7
-4 1} {—1 2} [0 1}

1-8+7 12-12 0 0

| —-4+4 1-8+7 00
4 21
5. Area of triangle :% 4 51 1
-2 21

:%[4(5_2) _2(4 +2) + 18 + 10)]

Lo 12+1g
2

= 0 sqg. units 1

3681/3631/Set : (A, B, C & D)
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6. Let y = (sinx)°8 ¥

= log y = log x . log (sin x) 1

diff. w. r. t. x, we get

lﬂ:logx. ,1 .cosx+log(sir1x).l
dx sinx X

- dy = (sin x)log x{log X .cotx+ log(sin x) x)} 1
dx X

7. x=cos20+2cos6,y=sin20-2sin O

%:—sinQG—QsinG, @=2c0329—200861
do do

. dy _ 2cos26-2cosH
" dx -2sin20-2sin6

cos20 —cos0

—sin20 —sin6

2sin 326 sin(_;j sing
= = 26 =tan— 1

. 30 0
—2sin—cos— CcoS —
2 2 2

8. Let I = J.sin_1 x . 1ldx = sin™? xI ldx -
d .
I[asm xj.ldx} dx

3681/3631/Set : (A, B, C & D) P.T.O.
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1

:sin_lx.x—j
l—x2

3681/3631

.xdx+c

put 1-x2 =t?>= 2xdx=2tdt

t.dt
t

I=xsin_1x+.[ +c

—xsin"Yx+t+c

=xsir1_1x+\/1—x2 +c

9.jdx—jdx

1-4x2 *1-(2x)?
1 1+2x
= log +c
2x2 1-2x
1 1+2x
=— +c
4 1-2x

10. 2xy dyz—( 2 +y2)dx

2 2
:ﬂ:_x +y
dx 2xy

Puty=uvx= ﬂ=v+x@
dx dx

3681/3631/Set : (A, B, C & D)
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2v
dv 1402
=S X—=-U-—
dx v
_ ~w?-1-02
v
:>.[ 21}2d1):—jﬁ+c 1
1+ 3v X

put1+3v2 =t=6vdv=dt

1¢dt
= —|—=-logx+logc

57 gxT 08
:>llogt:10g£

3 X
/3¢

/3
:>(1+31/2)1 =%

3681/3631/Set : (A, B, C & D) P.T.O.
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= (x2 +3y2)1/3 13,

— xlx? +3y% )=k
(% +37)

5 4

81

1
4

SECTION - C

12. L. H.S. =tan™? V1+x2 +41-x2
V1452 —y1+ 52

Put x2= cos 20

_1V1+cos26 ++/1-cos26
=tan
V1+c0s26 —+/1-cos 26

_ tan-! J2c0s2 0 +2sin2 0
J2cos? 0 —2sin? 6

3681/3631/Set : (A, B, C & D)
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_1cos0+sinb
=tan ———
cos0—-sinb

= tan M = tan L tan(% + 9)

1-tan®
=£+9:£+lcos_lx2 = R. H. S.
4 4 2

13. fiy=|x-1| |x+ 1|

-(x-1)—(x+1)=-2x , x<-1
= —(x-)+(x+])=2 , -1<x<1
x-1+x+1=2x , x21
atx=-1

RJ{D.:lmliEtltﬂ
xos-1t X (=1)

- lim 272-9¢

w1t x+1

L.H.D. = lim JX=/C1

x—-1" x=(-1)
= lim ﬂ = lim M
xs—1— X+1 wos—1— Xx+1
=-2
L. H. D.#R. H. D.
- flx) is not differentiable at x = - 1
3681/3631/Set : (A, B, C & D)

P.T.O.
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14. x=1-cos 0, y=0-sin 0

atE)=£,x:1—cos£:1—i:E
4 J2o 42
2
Y A A | T 2 m-242
y=--sin—=--—"—="-""= 1
4 4 4 J2 4 2 4
@:sine,ﬂzl—cose
do 0
. dy _1-cos®
Cdx sin®
1
l-cos~ 1-—F=
at6=£,ﬂ= = 2 1
4" dx sin ™ 1
J2
=v2 -1 1
.. Equation of tangent at 6 = %

4

y:“_Q*E:(\/E—l)(x—Q_\EJ

y=(\/§—1)x+2—2\/§+% 1

3681/3631/Set : (A, B, C & D)



(35)

15. S={3, 6), 4, 95), (5, 4), (6, 3)}

41 .8
P=2r=94%
X=0,1,2
0 2
P(X:O):Qco(lj .(§j _o4
9) \9) 81

1 1
P(X=1)= ch(éj : (gj = g

2 0
P(X =2)= ch(lj : (§] _ L

9 9 81
X 0 1
g | et | 16 | L
81 81 81
16. a=i+j+k, b=j-k

- < g -
Let ¢ =cji +coj+c3k

it J k
axc=b=|1 1 1|=j-k
€1 €2 €3

3681/3631/Set : (A, B, C & D)

3681/3631

1

N|—

N|—

N[

N |—

P.T.O.



(36) 3681/3631

i(c3 —cg)— jleg —c1)+kleg —c1) = j—k

C3 —Co =0 .. (1)

ci—cz=1... (ii)

cp—cy =1 ... (iii)

d.c=3

Cl +Cy tC3 = 3 (IV) 1

From (i) and (iv), we get

C1+2C3 =3 ... (V)
2
(5) = (2) 3cz =2=c3 =3
c 2 c -2 1
2 3’ 1 3
T=2i425.2%¢ 1
3 3" 3
SECTION - D

17. 8x+4y+ 3z=19
2x+y+z=5
x+2y+2z=7
8 4 3||x 19

21 1|ly|=|5
1 2 2||z| |7

3681/3631/Set : (A, B, C & D)



(37) 3681/3631
AX=B
= X=A"B
|A|=8(2-2)-4@4-1)+3(4-1)
=0-12+9=-3%20 1

A;1=0, Ajp=-3, A13=3

A21= —2, A22= 13, A23= -12

A31= 1, A32=—2, A33=0 1
0O -3 3 o -2 1
AdjA=|-2 13 -12|=|-3 13 -2 1
1 -2 O 3 -12 O

~X=A"B

0 -2 1719
=—% -3 13 -2||5 1
3 -12 0|7

X 0-10+7 -3 1
“ly :—l -57+65-14 :—% -6|=|2 1
z 57-60+0 -3 1
x=1ly=2,z=1 1

3681/3631/Set : (A, B, C & D) P.T.O.



(38) 3681/3631

18. x2 =4y ..... (i)

From (i) and (ii),

x=x2—2

:>x2—x—2=O

> x-2)(x+1)=0=>x=-1,2 1

2 2
Required Area= j[(y of line) dx — J[(y of parabola) dx
| |

12 1%
= [ (x+2dx- [ x* dx 1
4-—1 4-—1

r 2 2
x2 1 x3
=—|—+2x| ——|—
2 » 4| 3 |

NN

1 (2+4)_[1_2j 18,1
4| 2 413 3
15 3 _9 .

=———=— 8. units 1
8 4 8

3681/3631/Set : (A, B, C & D)



’f T—x
W I=
0

Put tan x =t, sec? x dx = dt

-.I=Ew di
4(j)
2

3681/3631/Set : (A, B, C & D)

[*EJQ +t2

3681/3631

P.T.O.



(40) 3681/3631

_z l{tan—lﬁr_LF_o} 1
43 V3o 2v312

7‘:2

1=
443

19. Let P(1, 6, 3) and line AB is f:yT_l = 2;2 =k

P(LE3)

LN €S

——— ]

IP'(":#jzy

1
x=k,y=2k+ 1, z=3k+ 2 be general pt. on AB
Let Q (k, 2k+ 1, 3k + 2)

~.D. R's of line PQ are

k-1,2k-5,3k -1 1
and DR's of line ABare 1, 2, 3

AB 1 PQ

1-(k-1)+2(2k-5)+3(Bk-1)=0 1
=14k =14 = k=1

. Q=(1, 3, 9) 1

3681/3631/Set : (A, B, C & D)



(41) 3681/3631
P'(x’, y’, 2’) be the image of P(1, 6, 3) and Q(1, 3,
5) is Mid pt. of PP’
_X +1,3:6+y ,5:3+z
2 2 2

=>x'=1,y=0,2'=7

s 1

~.Image of P= (1, 0, 7) 1

OR

Equation of plane passing through (0, 1, 1) is:
ax-0)+bly—-1)+c(z-1)=0......... (i) 1

plane passing (1, 1, 2) and (-1, 2, -2)

~a+0b+c=0.......... (ii) 1
-a+b-3c=0.......... (iii) 1
a b c

b ey 1
1 -2 -

=>AMx-0)-2My-1)-Az-1)=0 1

=>x-2y-z+3=0 1

3681/3631/Set : (A, B, C & D) P.T.O.



(42) 3681/3631

20. For tabulation 2
For graphical representation 2
Minimum z=-12 1
atx=4,y=0 1

SET-C
SECTION - A
1. ) fog = fl?)
2
= x2 1 Ans. (B) 1
xX“+2
(i) Let tan ' = 0= tanf =
4 4
Cos[tan_1 Ej =cos0 = L
4 secO
B 1 B 1 _4
J 2 9 5
1+tan® 6 1+——
16
Ans. (A) 1

3681/3631/Set : (A, B, C & D)



(43) 3681/3631
2 3 1 5 1 -2
(i) X = {3 J - {0 4} = {3 _ 3} Ans. (C) 1

(iv) 4(5-x-2(x+1)=0

=20-4x-2x-2=0

= 6x=18=x=3 Ans. (A) 1

(v) i(Cosxd'): —sinx? .i(x4) 1
dx dx

= —4x3 sinx* Ans. (C) 1

(vi) fl) =cos x —sin x
= f’(0 = - sin x — cos x
For maximum or minimum f’(0) =0
—sinx-cos x=0
—sin x=cos x
=>tanx=-1

_3z
4

=X Ans. (B) 1

3681/3631/Set : (A, B, C & D) P.T.O.



(44) 3681/3631

(vii) x=a(0 —sin 0), y =a(l — cos 0)

ax =all—-cos 6], dy =asin®
de de
. dy _  asin®

Cdx a[l —cos 6]

ato=F W__1 _4 Ans. (A) 1
2°dx 1-0
viii) [cos? > dx:jmdx
2 2
= %[x+sinx]+c Ans. (C) 1
X 1 2x
(i) ==
Jx2 +1 2J‘x2 +1
= %log(x2 + 1)+c Ans. (B) 1
(x) Degree =2
d2y ? dy
— | =1+—= Ans. (C) 1
dx? dx

3681/3631/Set : (A, B, C & D)



(45) 3681/3631

(xi) dy = x? +sin3x
dx

Integrate w. r. t. x

1
=———cos3x+c Ans. (C) 1
Yy="73 "3 (C)

(xii) P{AuU B) = PA) + P(B) - PAn B)
~. AN B) = P(A) + P(B) - PAU B)
=0.5+0.6-0.8=0.3

. pa/B)=PANB) _03 _1 s (a) 1
B P(B) 0.6 2 )

(xiii) PAB) = P(A) P(B/A)

:Exgzlxi:i Ans. (C) 1
52 51 4 17 17

(xiv) AN B) = P(A) . P(B)
_3

§><l = Ans. (B) 1
5 5 25
& D) P.T.O.

3681/3631/Set : (A, B, C



(46) 3681/3631

al
S
w
w

= cosO = . = =—
- N \/5.2 2
al.
Ans. (D) 1

(xvi) D. Rsof lineare 1 +2,2-4,3+5

=3,-2,8

-2 8

3
777 77 77

Ans. (B) 1

.. D. C's are

SECTION - B

2. Let x;,xpe N
If x1,xy are odd numbers, then
fla)=flxg) = x +1= x5 +1
= X1 = Xg
If x;,x5 are even numbers, then
fla)=flxg) = x-1=xp -1

:>)C1=)C2

3681/3631/Set : (A, B, C & D)



(47) 3681/3631

Also if x; is even, x is odd
2X1¢XQ2)61—1¢)C2+1

= odd # even = flx;) # f{xy)

.. f is one-one 1
-1 -1 (L
3. sec " x+cosec "x= 5 To Prove
Let sec_1 xX=0=secO=x...... (1)

T
= cosec|——-0|=x
(2 j

From (i) and (ii), we get,

_ _ I
sec 1x+cosec 1x:6+——9

T
2
4. A2-AA

[1 21 2] [1+4 2+2][5 4 1
12 1|2 1| |[2+2 4+1||4 5

3681/3631/Set : (A, B, C & D) P.T.O.



(48) 3681/3631

f(A) = A2 —2A-3]

(I s

[5-2-3 4-4 (OO

. 4-4 5-2-3 0 O
-3 1 1
5. Area of triangle =% 2 -4 1 1
5 1 1

= % [-3(-4 -1) =1(2 = 5) + 1(2 + 20)]

:%[15 + 3 + 22] = 20 sq. units 1

1
6. Let y=x""" *

taking log both side, we get
logy = sin"! x. log x 1

diff. w. r. t. x, we get

lﬂzsin_lx.l+logx.
y dx x 1-x?

3681/3631/Set : (A, B, C & D)



(49) 3681/3631

7. x=al0+sinB], y=a(l —cosb)

%:a[1+cose],ﬂ:a[0+sin6]
do do
dy . T
—Z : sin—
@:@: asin® _ 2 4 1
dx dx afl+cos®) ;. T
do 2
atg=2 W _1+0_, 1
2" dx 1

8. Let I = jcos_1 x .1dx = cos™! ledx -

I[% cos! xJ‘ ldx} dx+c

=cos_1x.x+j 1 .xdx+c
1—x2
put 1-x2 =t?’= 2xdx=2tdt 1
.-.I:xcos_lx— t'—dt+c

1

=xcos "x-—-t+c

=xcos_1x—\/1—x2+c 1

3681/3631/Set : (A, B, C & D) P.T.O.



(50) 3681/3631
9 J‘ dx 1J‘ dx
" Jgio5x2 25 (3)
5

:L.Etan_1—+c
25 3
—ita _12+c 1
15 3
2 2
10. W_X"Y
dx Xy
Put y:vx:>—y:v+x@
dx dx
x2 —v2x?
SvV+Xx—=
x.vx
1-v2
SV+x—=
v
v _1-v?
v
dv _1-20°
v
= 5 v —ta 1
J‘1 202 J

3681/3631/Set : (A, B, C & D)



(51) 3681/3631

:lj Ll 5 dv =logx+logk
4°1-2v

= —%10g(1—2v2): log kx

= log(l - 2v2y‘l¥ = logkx

:;lzkx
(I—QUQF

=1= k4.x4(1—2v2)
=1l=c. x2(x2 —2y2)

11. Let A, B, C, D are the events white balls draw

P(A):Q—SO :%, P(A)=
S

P(B)=~=

-2, P(B)=
20 4

Dl plW

.. P(C)=P(D) = %
P(ABCD) = P(A)P(B)P(C)P(D)

3.3 _3_3 81
% —

474 256 1
474744 256

Required Prob. =1--—ob =175
256 256

3681/3631/Set : (A, B, C & D) P.T.O.



(52) 3681/3631

SECTION - C

12. L. H. S.

= cot_1

_\/1+sinx ++4/1-sinx
_\/1+sinx —\/l—sinx

( x . ij ( x ij
COS— +S1n— + COS— —S1n—
_1\/ 2 2 2 2 1
2 2
X . X X . X
COS— +S1n— — COS— —S1In—
\/( 2 2) \/( 2 2j |

X . X X . X
COS—+SIn—+CO0S——SIn—
2 2 2 2 ’

X .. X X . X
COs — +8in——cos — +sin—
2 2 2 2

=cot™!

2cos x
= cot_1 2

QSin£
2

=cot™! cotf} =X = R. H. S. 1
L 2 2

13. f[1)=1-1=0
L.H L =1lm(l-x)=1lml-(1-h)=0
h—0

x—=1

R.H.L. = lim (x* -1)= lim(1+h)>-1=0
h—0

x—1t

3681/3631/Set : (A, B, C & D)



(53) 3681/3631

LHL=RHL=f1)=0
~.fl¥) is continuous at x= -1

L.H.D. = lim J®=-J1

x—1 x-1
= lim 1=9-0
x—1" x-1
:l1m1_(1_h): m h =-1
h—»01l-h-1 h—0—h
R H.D. = lim 4%~/
x—-1

x—1t

2 1 2
x?-1-0_ . (+h)?°-1

= lim

. 1+h%2+2n-1 . hh+2)
= lim = lim ———
h—0 h h—0
=2

. fl is not derivable at x =1

2 2

14. = -4
a b

diff. w. r. t. x, we get

2x _2ydy

=7 =0
a’ p?dx

dy _b* x
dx a2 'y
3681/3631/Set : (A, B, C & D)

P.T.O.



15.

(54)
dy b% «x
at (x07y0)7ay=a_2'£

3681/3631

. equation of tangent at (xo, yo)

b2 x
y—yo=—2—o(x—xo)
a“ Yo
Yyo —Ys  xxo — X3
= =
b2 a?
2 2
_ X0 _yyo _*o Yo
2 2 - 2 2 ------
a b a b

at (xq,yp)equation (i) is

2 2
X,
0 90 g (iii)
a b

from (ii) and (iii), we get
XXo _YYo _ 1

a? b2

Let X={0, 1, 2, 3, 4!

6
C 1
P(X =0)= o5+ =—
Cy 14
4 6
. Cix"C3z 8
P(X—l)—T—Z
4 6
P(X=2)=M=£

10¢, 14

3681/3631/Set : (A, B, C & D)

N |—

N |— N =

\CYE



(55) 3681/3631

4 6
_ay . C3x "G4 1
P(X =3)=—3, =25 1
4

PX=d4)=-4 - 1 1
1OC4 210 2

X 0 1 2 3 4
PX) 1 8 6 4 ) 1
14 21 14 35 | 210
1

16. a=i+2j-k, b=2i+3j+k

Let C = cii +coj + cgk is perpendicular to d and

b and |E>| =1
C1+2C2—C3 =0 ... (2) 1
2C1 +3C2 +C3 = 0 ... (2) 1

C1 _ Co _ C3 — K
2+3 -2-1 3-4
C1 = 5k, Co :—3k, C3 =-k

and012+c§+c§:1 1
—25k2+0k2 4 k2 =12 k2 =L
35
1
=>kt—
735
— 1 + -~ ~
nCc=x—|5i-3j-k 1
Lpi-j-il

3681/3631/Set : (A, B, C & D) P.T.O.



(56) 3681/3631

SECTION - D

17. 2x-y+z=-1

Xx+2y-z=4

x—-y+2z=-3

2 -1 1 ||x -1

-1 2 -1||ly|=| 4 1
1 -1 2 ||z -3

AX=B

> X=A"'B

|Al=2(4-1)+1(2+1)+1(1-2)
=6-1-1=4=%0 1

A;1=3, A;p=1, A13=-1

Ag1=1, Agp=3, Apz=1

Ag1=-1, Agg=1, Az3=3

7

3 1 -1 3 1 -1
1

~AdjA=|1 3 1|= 3 1

11 3 -1 1 3

3 1 -1] [-1
;X:A4B:£-1 3 1|=|4 2

11 3 -3

3681/3631/Set : (A, B, C & D)



(57) 3681/3631

X -3+4+3 1
“ly :1-—LH2—3 =| 2 1
z 1+4-9 -1

x=1l,y=2,z=-1

2
= x* = 64a3x
= x(x3 —64a3): 0
= x=0, 4a
atx=0,y=0and x=4a,y=4a
4a
Required area= J[y of curve (i)] dx 1
0]

3681/3631/Set : (A, B, C & D) P.T.O.



(58) 3681/3631

4a
~ [y of curve (i) dx 1
0

4a2

ijfdxj

4a

4a 3
=2\/Z[3x3/2} —i[x—} 1
3 o 4al 3

0

4 3/2 1 1 3
=—+a8a -—.—.64.a
3 4a 3

:ga2 —Ea2 :Ea2 sq. units 1
3 3 3

OR

2
m/ X

Let I= [ —————dx ... (i)

o sinx + cos x

T
5%

m/2
= [ —=——dx ... (i) 1
0 Ccos x +sinx

Adding (i) and (ii), we get

3681/3631/Set : (A, B, C & D)



(59) 3681/3631

i w/2
- log{sec[x = Ej} + tan(x - Ej 1
22| 4 4)],

= m _log(secz + tanzj - log(secz - tanzﬂ 1
=%:10g(\/§ +1)-1og[y2 -1
. n \/§+1X\/§+1 _n o
=1= 4\/Elog{\/a_l \/§+J— 4\/521 g(\/§+1)
= 235 log(\/E + 1) 1

3681/3631/Set : (A, B, C & D) P.T.O.



(60) 3681/3631

x+1 y-1 z-3

19. =r
-1 3 -2
x=-r-1,y=3r+1
z=-2r+3
Pk&)':u"l}
—— b
1
Let
“ M(-r-1,3r+1,-2r+3) 1
D.R's of line AB are -1, 3, -2 1
and D.R'sof PMare -r—-1,3r-1, -2r—4 1
AB 1 PM

21 (-=r-1)+338r-1)-2(-2r-4)=0
=>r+1+9r-3+4r+8=0

= 14r=—-6=r=— 1
7

.. Foot of perpendicular M = (_7, - —j 1

3681/3631/Set : (A, B, C & D)



(61) 3681/3631
OR

Equation of plane passing through (-2, 6, —0) is :

ax+2)+bly—6)+c(z+6)=0......... (i) 1

n—a+4b—-3c=0 .......... (ii) 1
-3a—-6b—-0c=0 .......... (iii) 1
0—a18:91—9026f12j%:—_1:—i2:k 1
S~ 2k(x+2)-kly-6)-2k(z+6)=0 1
=2x-y-2z-2=0 1
20. For tabulation 2
For graphical representation 2
Minimum z =4 1
at x = g, y= ; 1

3681/3631/Set : (A, B, C & D) P.T.O.



(62) 3681/3631
SET -D

SECTION - A

1. () gof (- g(’““j

x+2

2
:(’”1} Ans. (A) 1
x+2

(ii) Let sec T2 =0 = sech = >

wlul

cos[sec_1 gj =cos0

1
secO

{2 —1} {4 3}
(iii) 2A+B=2 +
4 2 -2 1

{4 —2} {4 3} [8 1}
= + = Ans. (A) 1
8 4 -2 1 6 5

iv 8-(83-x=0

3 Ans. (B) 1
5

=>8-3+x=0=x=-5 Ans. (D) 1

3681/3631/Set : (A, B, C & D)



(63) 3681/3631
4 Mrootx =L /2 d
(v) o 1+ cotx 2(1+cotx) .dx(1+cotx)

—COSCC2)C

= = Ans. (B 1
241+ cot x (B)

(vi) flx) =2cos x + J3 . x

. f(0)=-2sin x + /3

For Maxima or Minima f’(x) =0

:>2sinx=\/§:>sinx=§
x== Ans. (C) 1
3
(vii) x=a(0 —sin 0), y =a[l — cos 0]
—:a[l—cose],@:asine
do do
. dy _  asin®
dx all-cos6]
sin ™
atezz,%: 27[: L
2 1—cos® 170
slope of normal = -1 Ans. (B) 1

3681/3631/Set : (A, B, C & D) P.T.O.



(64) 3681/3631

(viii) Isin2§ dx = %ja — cos x) dx

:%[x—sinx]+c Ans. (C) 1
2 2 _
(ix) x2 ldx:_[x ;—4 de
x“+4 x“+4
:I[l— 25 }dx
x“+4
S -1X
=x——tan "—+c Ans. (B) 1
2 2
(x) Order =2 Ans. (C) 1
(xi) sm_lﬂz
dx
:il—di:sinx

Integrate w. r. t. x, we get

y=-cosx+c Ans. (C) 1
3681/3631/Set : (A, B, C & D)



(65) 3681/3631
(xii) P(Au B) = PA) + P(B) - PAn B)
~.0.8=0.5+0.6-PAN B
- AN B =0.3

. pB/A)=PANB)_03 _3 s (B) 1
B P(A) 0.5 5 )

(xiii) P(AB) = P(A) P(B/A)

_13 13 _ 13
52 51 204

Ans. (A) 1
(xiv) PAuw B)= PA) + P(B)— PAn B
= P[Au B) = P(A) + P(B) - PA) PAB)
=0.5=02+PB[1-0.2]

— 0.3=0.8 P(B)

o
w

= P(B) = 3 :g Ans. (C) 1

o

d.b=0
—=21+1A+(-3).2=0
=>2+A-6=0=>A=4 Ans. (D) 1

3681/3631/Set : (A, B, C & D) P.T.O.



(66) 3681/3631

(xvi) 3x+1=6y-2=1-2z

+1 1
e Ys 2
T 1 T

3 6

x+l y—l
- 3 _ 3=z—1
1 -6

~. D. R's of given line are 2, 1, -6 Ans. (A) 1
SECTION - B
2. Let x1,x90€Q
flx)= flxg) = 3x; +5=3x5+5
= X] = Xy 1
- flx) is one-one 1
3. Let tan ! x =0, tan™! y=p

s x=tana, y =tan

Now tan(o+ ) = tano +tanf 1

1-tano.tanf

3681/3631/Set : (A, B, C & D)



(67) 3681/3631

= tan(a+p) = x*y
1-xy
= (oc+B):tan_1—x+y
1-xy

-1X+Yy

~tan™! x + tan”! Yy =tan

4. A2-AA

[3 -5][3 -5]
-4 2]|-4 2]

[9+20 -15-10] [29 -25
|-12-8 20+4 | |-20 24

flA)= A% —5A-14]

[29 -25 3 -5 1 0
= -5 ~14
-20 24 -4 2 0 1

_[29-15-14 -25+25 ] [0 O]_ = .
| -20+20 24-10-14]| |0 O]
1 -11
5. Area of triangle =é 2 4 1 1
-3 5 1

:%[1(4 _5) +1(2 + 3) + 1(10 + 12)]

:%[_1 +5+22] = 13 sq. units 1

3681/3631/Set : (A, B, C & D) P.T.O.



(68) 3681/3631

cos_1 X

6. Let y =(sinx)
taking log both side, we get
logy = cos ! x. logsinx 1

diff. w. r. t. x, we get

1 - 1 . -1
— =cos ~x.——cosx + logsin
y dx sinx 1— x2

dy

_1 3
=== (sin x)®°® ’{COS_:l x. cot x — 108 smx] 1

\/l—x2

7. x=a(l +cosH), y=al(b+ sinbd)

@:—asine,ﬂ:a(1+cose) 1
do do
20
dy a(l+cos8) 2c08” 0
a = - = — ) = —cot— 1
—asinb 2sin—cos— 2
2 2

8. _[cot_1 x dx = _[cot_1 x.ldx

=cot lx. Jldx—j[;xcot_l x.jldx} dx 1

3681/3631/Set : (A, B, C & D)



(69) 3681/3631

.xdx+c

=x.cot_1x+j 5
1+x

=x.cot_1x+%log(1+x2)+c 1

3681/3631/Set : (A, B, C & D) P.T.O.
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= 2log(l-v)y—-v=logx+c

:—210g(1—ﬂj—g:logx+c
x) x

= —210{;(uj—g =logx+c

x x
_ _Y_
= logx—-2logy =c 1
x
1 1 1
11. P(A)=—,PB)=—, P(C)=—
(A)=. P(B) =2, P(C)
- 1 = 2 _— 3
. PA)=—,PB)=—=, P(C)=—
(A)=5, PB) =3, P(C)=7

Prob. that the problem could not be solved by
any one of them = P(ABC)

= P(A)P(B)P(C)

1 2 3 1
= —X=X—==
2 3 4 4

~. Prob. solved = 1—% =

MW

3681/3631/Set : (A, B, C & D)
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SECTION - C

19 . 116
—+Ssin " —
3 65

) 1
= sin! iwfl——25 +£1f1—E +sin_1E 1
5 169 13 25 65

. -1(4_12 5 3 . 116
=sin | =X—+—X— |+sin T —
5 13 13 5

12. L. H. S. = sin_1ﬁ+sin_

65
:sin_1 +cC _IQ:E R.H. S
65 2

13. fl0)=2+0=2

L. H. L = lim 2-x)= lim2-(0-h)=2
x—0~ h—0

R.H.L. = lim 2+x)=lim 2+(0+h)=2
x—0" h—0

L.H.L.=R.H.L. = fl0) =2

~fl¥) is continuous at x =0

R.H.D. = lim $%=/0)
x—-0

x—0T

. 2+(0+h)-2
=lim —————=1
h—»0 (0+h)

3681/3631/Set : (A, B, C & D)
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L. H.D. = lim @~9°2
x—0" x=0
= 1im ~9=M _ 1
h—0 O-h
. flg is not derivable at x=0 1
14. x=y>....... Q)
xy==k....... (i)

from (i) and (ii) x:kz/g, y =!/3

.. Point of intersection is (k2/3, k1/3)
diff. (i) w. r. t. x, we get
dy dy _ 1

1=2y—= =
dec dx 2y

At (kz/s kl/slﬂz 1

1
2k1/3

. m; = slope of tangent of (i) =

diff. (ii) w. r. t. x, we get

x@+y.1:0:>@=—g
dx X

1/3
2/3 ,1/3)dy _ kK'° 1

t “y _ _ - _

a (k K )dx 2/3 7 /3

1
11/3

. my = slope of tangent of (ii)= -

3681/3631/Set : (A, B, C & D)



15.

(73) 3681/3631

curve (i) is perpendicular curve (ii),

.'.ml.mQ:—l 1
1 I N N
okl/3° U k1/3)
:>k2/3:l:>k2:l:>8k2:1 1
2 8

LetX=0,1,2,3
4 3

P(S)=P=—,P(F)=q=— 1
S)=P=—.,PF)=q="
P{X = 0) = P(FFF) = P(F)P(F)P(F)

3,33 27 1

77777 343 2
P(X = 1) = P(SFF or FSF or FFS)

_ 4 3 3 . 3._4.3 3 3 4_108

—X—= +=X=X—+=X=X—=——

7 7 7 77777 77777 343

N |—

P(X = 2) = P(SSF or SFS or FSYS)
443434344 144

= XX XX ox—X— = L
7T 7T 7T 7 7 7 7 7 7 343 2
P(X = 3) = P(SSS) = 4 fxi:ﬁ 1
7 7 7 343 2
X 0 1 2 3
PX) 27 108 144 64
343 343 343 343

3681/3631/Set : (A, B, C & D) P.T.O.
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16. Let A=(1,2,4), B=(3,1,-2), C=(4,3, 1)

d=i+2j+4k, b=3i+j-2kandc =4i+3j+k
— .
BC=c-b=i+2j+3k 1
—% % -~ -~ -~
BA=a-b =-2i+j+6k
i j k
_ —_—
—BCxBA=| 1 2 3 1
-2 1 6

=i(12-3)- j(6+6)+k(1+4)

=9i -12j + 5k 1

1] — —
~.Area of AABC= 5 | BC x BA |

:%\/81+144+25

:%4/25 :g\/ﬁ $q. units 1

SECTION - D

17. x+y+2z=6
y+3z=11
x-2y+z=0

3681/3631/Set : (A, B, C & D)
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1 1 1][x 6
0 1 3|lyl=|11 1
1 -2 1||z 0
AX =B
- X=A"1B

|Al=1(1+6)-1(0-3)+1(0-1)
=7+3-1=9=%0 1

Aj1=7, Ajp=3, Ajg=-1

Ag1= -3, App=0, Ag3=3

Az1=2, Azp=-3, Agz=1

’

7 3 -1 7 -3 2
~AdjA=|-3 0 3|=/3 0 -3 2

.'.X:A_leé 3 0 -3|11
-1 3 11lo
x 42-33+07 [1
"y 1l 18_0+0 |=|2 1
A -6+33+0 3
x=1,y=2,z=3 1

3681/3631/Set : (A, B, C & D) P.T.O.
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= x*-64x=0

:>x(x3—64):0
=>x=0,x=4

when x=0, y=0 and when x=4,y=4

4 2
Area of region OAMBO = J{Q\/} _XT} dx
0

3 4
_|g 2,3/2_Xx"
3 12 0

3681/3631/Set : (A, B, C & D)
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4 64 32 16 16 .
—X8-——="="_""="—sq. units
3 12 3 3 3

2

4 2
Area of region OLMAO = J.XT dx
0

3 4
X 64 16 .
0

12| 12
2
4 2
Area of region OBMNO = J.y— dy
o 4
374
:{y} _ 64 _16 «q. units
12 12 3
0
2
OR
n/2 . 2
Let I= [ — 0> —dx ... (i)
o 1+ sinxcos x
/2 sinz(n—xjdx
2
wI=
0 1+sin(n—xjcos(n—xj
2 2
/2 2
= [ 2 ax L (i) 1

o 1+ cosxsinx

3681/3631/Set : (A, B, C & D) P.T.O.
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Adding (i) and (ii), we get

n/2 . 9 2 /2
of = J sin ).c+cos xdx= J .dx 1
0 1+ sinxcos x 0 1+ sinxcos x
:nj-Q sec? xdx 1
0 se02x+tanx
/2 2
Put t =t
e e S ey
o l+tan” x+tanx sec”xdx =at
:'[1+(t:l—t|rt2:'[ 12dt \/52 1
0 O(t+j +
2 2
1 [o o}
t+ -

2 1 9 2 [ _ 1 1}
=—|tan =— . |tan "o —tan  — | 1
3 V3 NE] V3

2 o
21=i[£_2}=£%
312 6 3 6
T
I =—— 1
33

19. Line ABis

x—11_y+2_z+8_r
10 -4 -11

General point on AB

3681/3631/Set : (A, B, C & D)
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LB

Say M(10r+ 11, 4r-2,-11r-§)

D.R's of ABare 10, -4, -11 and 1
D.R's of PM are 10r+9, 4r-1,-11r— 13 1
AB s perpendicular to PM

~10 (10r+9)-4(-4r-1)-11(-11r-13)=0 1
= 100r + 16r+ 121r=-90 — 4 — 143
=237r=-237T=>r=-1 1
. Foot perpendicular = (1, 2, 3) 1

OR

Equation of plane passing through (-2, 6, —6) is :

alx+2)+bly—6)+c(z+6)=0 ......... (i)

Plane (i) passing (-3, 10, -9) and (-5, 0, —6)

-a+4b—-3c=0 .......... (ii) 1

-3a—-6b+0c=0 .......... (iii) 1
a b c

0-18 -(0-9) 6+12

3681/3631/Set : (A, B, C & D) P.T.O.



20.

-. From (i), we get

=2k (x+2) - k(ly—6) -2k(z+ 6) =

=2x-y-2z-2=0

For tabulation
For graphical representation
Minimum z = 27

atx=3,y=4

3681/3631/Set : (A, B, C & D)
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