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QUESTION PAPER CODE 65/5/1
EXPECTED ANSWER/VALUE POINTS

SECTION A
) Sine:|(l+]+k)-(31—]+2k 1
. | VI+1+1Vo+1+4 | 2
= 0= Sin_l(ij 1
=" Tn ;
OR
. x+2 y-5 z+1 1
Any point on = = =\..(1 2z
y poi 3 5 (1 5
is (A=2,30+5,5A-1)
Line (1) cuts yz plane at A —2 =01i.e., A =2
hence required point is (0, 11, 9) %
2. y=5e"+6e* = _35e7% _ge 1
dx 2
2 2
d—32y=245e7"+294e‘7x :>d—}2]=49y 1
dx dx 2
3. 12 AA'I = 4IAl 1A %
1
=4 x4x4=64 5
4. Order =2 1
SECTION B
2x -3 6 7 6
5. = 1
15 2y-4| [15 14
=2x-3=7 and 2y -4=14=x=5y=9=x-y=-+4 1
dx dy 1 1
+3x%)—=x = T -—y=3x =
6. (v )dy Fa— >
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1
LE = ej S ertogo 1 1
.F. " 5
. 1 1 2
Solution is y-—=I3x-—dx:>y=3x +cx 1
X X
7. J.ex (cosx—sinx) cosec? x dx = —I e*[cosec x — cosec x cot x] dx 1
= —e* cosecx+c 1
8. Let P(2,-1,3),Q(3,-5,1)and R(-1,11,9) be three point.
g i i ~ l
PQ=1-4j-2k >
— ~ ~ ~ ~ ~ ~ 1
PR =-3i+12j+6k =-3(1 —4j—2k) 3
“* PR =—3PQ, since P is common.
Therefore the points P, Q and R are collinear. 1
OR
(@xb)? =3%b> —(@@-b)?
LHS = (ixb)?
= (Iillblsin@n)> AdlP1bl%sin’0 1
=13 I1blP (1-cos®0)
=13 IblP =(dllblcos 6)>
= §°b*—(d@-b)? 1
9 jx—_ldXZJ( -1 + 2 jdx 1
: x=2) (x=3) x—2 x-3
= —loglx—=21+2loglx-31+C 1
OR
() 65/5/1
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e* d 1
I—x > X Pute* =t so that e* dx = dt >
V5—-4e* —e 2
J- dt _J- dt
Vs—at-2 732 —(t+2) !
X

- sin—l(ﬂjw:sin‘l ¢ 2 ¢ 1
3 3 2
10, PBIA)=04=2BOA) o4 pBAA)I=024 !
2
P(A UB)=P(A)+P(B)-P(ANB)=0.6+0.5-0.24=0.86 1
p(AIB)=CANB) 024 ¢ 1
P(B) 0.5 2
11. (i) Va,beZ a*b=2a>+be Z .. *is binary 1

) 1,2e€ Z,1*2=2x12+2=4,2*1=2x2)P+1=9

1*#2+2%1

*. * is not commutative. 1
2. n=dp=—q=> :
. n=4p= 4’q 4 2

P (atleast 3 are diamonds) =P (X =3) + P(X = 4)

() (efs) !

4
_ (L) =22 1
4 256 2
OR

Let E, : A coming on time.

E,: B coming on time.
— 5 = 3 1
P(E,))==,P(E,)== =
( 1) 7 ( 2) 7 2

65/5/1 3
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P(only one on time)

P(E,) P(E,) +P(E,) P(E,)

Il
I
X
I
+
I
X
I
—

26 1
T 49 2
1
13. xPyl=(x+y)"" = plogx+qlogy = (p+q)log(x +y) 5
d + d
Differentaiting w.r.t x, P A u(“'—yj 1
X ydx x+y dx
9_p*tq|dy_p+tq_p
= y Xx+y)dx x+y x
ax-py |dy _ax-py _dy_y
= = = 1
Ly(x+y) Jdx x(x+y) dx x
Differentiating again w.r.t X
dy
d’y g Y I
dx? x?
y
RO 1
= ¢ 2 - Xz 7 : > =0 2
dx X dx
. . ) 1 ; ) . 1
14. J.(sm X sin2xsin3x)dx = 5!(2 sin X sin 2 X) sin 3x dx 5
1 .
= EJ-[cos(x)—cos(3x)] sin 3x dx 1
1 . 1 .
= —_[2cosx s1n3xdx——j2cos3x sin 3x dx
4 4
lj (sin 4x +sin 2x)dx —ljsin 6x dx 1
4 4
“) 65/5/1
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= —l(COS4X+COS2Xj+LCOS6X+C 11
4 4 2 24 2
.3
15. Let y=tan_1 3X—X2 ,Put x =tan0 1
1-3x 2
.3
y = tan~! M :>y=tan_1(tan36)=36
1-3tan" 0
_ dy 3
—3tan 'x=> 2= i
y X 1+x2 ...(1) 1
Let z=tan”'| 2 _ ,put x =sin ¢ 1
V1-x2 2
1 sin ¢ -1
Zz=tan | ———|=>z=tan  (tan¢) = O
J1-sin” ¢
sin_lng— !
z=0= dx —x2 ...(11) 1
. .dy dy/dx 3V1-x?
Using (1) & (i1), — = = 1
g (1) & () dz dz/dx 12
OR
\/1—X2+\/l—y2 =a(x—y),put x =sin 0, y =sin ¢ 1
\/1—sin26+\/l—sin2q>:a(sine—sin(l))
= cos 0 + cos ¢ = a(sin O — sin 0)
= 2COS(9+¢jCOS(Hj=2aCOS(e+¢jSin(e_q)) 1
2 2 2 2
= tan(e_ﬂ:l
2 a
= u=tan_1 (lj:sin_lx—sin_lyzhan_l (lJ 1
2 a a
65/5/1 )
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Differentiating both sides w.r.t x

1 1 dy

1
> fioy?ax 2
2
1 d_y: 1 0 dy I-y 1
J1—y? dx 1—x2 dx  \1-x2 2
16.  (1+e*)dy+(1+y?*)e* dx =0
dy e*
= - _ dx 1
J.1+ y? Il+e2"
1 ) 1
= tan y=-— dx 2
J-1+ez" 2
1
Put e = t, so that e* dx = dt 5
tany = 5 =—tan 1(e*)+C (1) 1
I+t
Substituting y = 1, when x = 0 in equation (1)
~11y — -1 _T 1
tan (I)=—tan (1)+C=C=— z
2 2
1
Substituting c=2 > in equation (1) = tan~ y+tan e )—— 5
OR
xd—ysi (lj+x ys1n(yj=0
dx X X
.y (@) 1
dx x . (yj 2
sin| =
X
Put y—V1e y= Vx1n(1)s0thatﬂ—v+xd—V 1
X dx dx
v 1
VHEX—=V——
dx sin v
(6) 65/5/1
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) 1 1
ISandVII——dX -
X 2
= _cos v = —logIxI+C= cos(%jzlog Ix1+C ..(i1) 1
_ T .
Substituting Y = 5 when x = 1 in (ii)
cos(szlogl+C:>C=O 1
2 2
. . y 1
Required solution is cos| = |=log | x | 3
X
17. (i) Reflexive: Vae A,la—al=0 which is even
= (a, a) € R, hence R is reflexive 1
(i) Symmetric: Let (a, b) € R = la — bl is even
= |—(b - a)l is even = |b — al is even
so, (b, a) € R
hence R is symmetric. 1
(i11) Transitive: Let (a, b), (b, ¢c) € R
so, la — bl is even and Ib — cl is even
= a-b=2\,b-c=2uwhere A\, L Z
Now,a-c=(a-b)+(b-c)=2A + W)
= la —cl is even, so (a, ¢c) € R
. . 1
hence R is transitive. 1 Py
1
Since R is reflexive, symmetric and transitive therefore its an equivalence relation Py
OR
1
Let for x, x, € A, f(x)) = f(x,) 3
65/5/1 (7)
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4x;+3  4x,+3
6x,—-4 6x,—-4

= (4x,+3) (6x, —4) =(6x; —4)(4x, +3)

= 34x, =34x, = X; =X,, hence f is one-one. 1

4x +3 )
For any y € A such thaty = there exists x such that

6x —4

6xy—4y=4x+3= (6y—-4)x =4y+3

:>x:4y+3,yeA,x:4y+3eA 1
6y—4 6y—4
= f is onto. 1

Since f is one-one and onto, therefore f “lexistsin A

_ 4y+3 4 4x +3 1
and f(y)=——orf }(x) = -
) 6y —4 () 6x —4 2
ye , . T 1
— cos| 2x+— |=>f'(x)=—2sin| 2x +— 2z
18. f(x) ( 4) (x) ( 4j 13
3n St 3w Sn
As —<X<—=> —<2X<—
8 8 4 4
T 3n 1
MT<2X+—<— —
D | 13
. L ’
— sm(2x+zj<0:>f (x)>0
.. f(x) is increasing in (3_n,5_nj 1
8 8
19. Equation of the required plane is
ax+1)+bly-3)+c(z-2)=0 (1) 1
Since plane (i) is perpendicular to planes x + 2y + 3z = 5 and 3x + 3y + z = 0, therefore
a+2b+3c=0 ..(11)
and 3a+3b+c=0 ...(ii) 1
8) 65/5/1
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Solving (ii) and (iii) we get
a b ¢
S _= 1
7 -8 3
Equation of plane is
7-x+1)-8(y-3)+3(z-2)=0
=T7x-8y+32+25=0 1
20. LHS sin_1i+tan_li+cos_1@
' B 5 12 65
1 - -1 63
= tan  —+tan +cos — 1
12 65
4.5
— tan”! 3 12 +cos = 1
4 5
I——x—
3 12
= tan”! (@j+cot_1 (@j 1
16 16
_ T _RHS |
2
5
21 [(x=11+1x=21+Ix-4ldx
1
2 4 5
- j(5—x)dx+j(x+1)dx+j(3x—7)dx 1L
2
1 B 4
272 2 g 2 3
- Sx—2— | +| 2—4x | + 3L—7X 11
2 2 2 2
1 2 4
= Z'|'8'|‘£:18 1
2 2

22' A(X9 5’ _1)’ B(39 2’ 1)’ C(49 5’ 5)9 D(4’ 2’ _2)

BA = (x—3)i+3j—2k
§6:1§+3}+4f< 1
BD=1i+0j-3k

65/5/1 )
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x=3 3 2
1 3 4|= 1
1 0 3
ie., (x=3) (-9) -3(-7) -2(-3) =0 1
1
=x=6 E
23. A=0
x x> x° x x2 1
= 2 - > =0 !
y y y y 'y
z 72* 7 z 727 1
1 x x° 1 x x°
= xyz[l y y|-(=D*|l y y*=0 1
1 z 2° 1 z 2°
1 x x°
=11y y2 (xyz—1)=0 %
1 z 2°
0 x—z x°-2z°
R, —>R;-R
0 y—z y>—2z?|(xyz—1)=0 ! ! .
= y y (xyz=1) R, 5R,-R, 1
1 zZ z2
= x-y) (-2 Z-x)xyz-1)=0
X £y # z therefore xyz = 1 %
SECTION D
24, Correct figure 1
Solving x? +y? =16a” (1)
and y? = 6ax ...(2) we get
(10) 65/5/1
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g x = 2a (as —8a is not possible) |
[2a 4a
J 2_ 2
/ Required Area = 2 j 6ax dx + I \/(43)7—?( dx )
0 2
) 0 2a [4a L a
2 7% X X 4a
o (2| e s (2]
- aJ J2a

%x/ﬁaz +?na2 —4\/§a2

= %a2(4n+\/§) 1
OR
Correct figure 1
4x —-y+5=0 (1)
x+y-5=0 ..(2)
> X
X—-—4y+5=0 ..(3)
1
Coordinates of A(-1, 1), B(0, 5) and C(3, 2) 15
0 3 3
1
Required Area = | (4x+3)dx+ [ (5-x)dx i [ (x+5)dx 5
-1 0 -1
3 3
0 2 2
— [2x2+5x} + 5X—X— —l X—+5x 1
= 2 4] 2
0 -1
15 1
2 2
25. Required equation of the line is
F=2i+]-k+pQi—j+k) 2

Let & =2i+j—Kk,d,=i+],b=2i—j+k

(3, —3,)xb

The required distance = 5]

65/5/1 a1
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lG-K)x(2i—j+Kk)!
- 12i—j+k| !
i j ok
@,-d)xb=[l 0 -l=-i-3j-k 5
2 -1 1
Recuired \/1+9+1_Jﬁ0r\/% |
equire 1stance = \/m 6 6
OR
P(1,3,4)
[ ] 1
Correct figure Py
Qe . . Y Becall.
Equation of line PQ is = = =A 1
2 -1 Il
P’(a, B,
(P The coordinates of Q are QA + 1, -A + 3, A + 4) %
* Qliesonplane 2x —y+z+3 =0
D220+ D) - (A+3)+(A+4)+3=0 1
= 6L +6=0 ie, A=-1 5
The coordinates of Q are (-1, 4, 3) %
PQ=+/(-1-1+(4-3)+(3-4)’ =6 1
Let P’(c, B, ) be the image of P.
o+l B+3 v+4 1
=—], =yl =3 2
then > > > 2
>a=-3,=5v=2
.. the image P’ is (-3, 5, 2) %
(12) 65/5/1
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26. Let numbers of souvenirs of type A be x and number of souvenirs of type B be y

- L.PPis

Maximize P = 100x + 120y

N | =

Subject to constraints

5x+8y <200 (D)
10x+8y <240 ..(2) 1
X,y=0

Values at corner points

Points P
A(0,25) | 3000
B(8,20) | 3200 (Max)
C(24,0) | 2400 1

So, 8 type A Souvenirs and 20 type B Souvenirs should be made to maximize profit.

27. Let E; = Student guesses the answer
E, =Student copies the answer
E; = Student knows the answer !

A = Student answers the question correctly.

1 1 1 1 1 1
P(E))=—,P(E,)=—,P(E;)=1—-| —+— |=— it
(Ep) 1 (Ey) 1 (E3) (4 4j > 12

1 3 1
P(AIE|))=—,P(AIE,;)=—,P(AlE;) =1 =
(AIE) =7 P(AIE;) = P(AIE;) 1

65/5/1 13)
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The required probability

P(E;)xP(A |E;)
3
> P(E,)xP(AIE))

i=1

P(E;1A)=

l><1
2 1
=11 1 3 1 1=
—X—+—X—+—-xI1
4 4 4 4 2
_ 1 8 2 1
- 12 3 2
1.3,, 12 3
28. A Correct figure 1
1
0 = J.2 2 2
a CD a“—x >
© a
X Area, A = l><2\/a2—x2 (a+x) 1
B C 2 2
D
\\/ Z=A=(@-x)(a+x)’ %
—=2(a+x)" (a—2x 2
. ( )" ( ) :
C1—Z=O:>X=E 1
dx 2 2
2
2 @+ox :
dx 2
2
dX X_g >
) . a
». 7 1s maximum when x = 5
. . . a 1
1.e., Area is maximum when X:E 5
(14) 65/5/1
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For maximum area

a2 -2
tanO:CDz 4 :L
AD .3 3
2
o="
6
3 0 -1
29. letA=1(2 3 0
0 4 1
Then A = TA
3 0 -1 1 00
=12 3 0(=/0 1 0]A
0 4 1 0 0 1
1 =3 1] [1 210
—[2 3 ol=lo 1 ola
04 1/l0 o0 1
13 -1l [ 1o
—lo 9 2=l 3 ola
04 1|]|0 0 1
o3 2l [ oo
—l0 1 ol 3 2|4
04 1]]lo o 1
o3 [ a1 o
=0 1 ol=l2 3 -—2a
00 1]]8 -12 9
1 3 0] (9 -3 9
—l0 1 olg=2 3 =2a
00 1|8 =12 9
10 o] [3 -4 3
—l0 1 o|={—2 3 —2a
00 1|8 -12 9
65/5/1
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R, —R,-R,)

(R,—>R,-2R))

R,—=R,-2R;)

(R, >R, -4R,)

(R,—>R,-R))

(R,—»R,-3R,)

as)

https://byjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

EBYJ U'sS 65/5/1
3 4 3
Al=|-2 3 =2 1
8§ -12 9
OR

The given system of equations is

AX = B,
2 3 10 X 4
where A=4 -6 5 || X=|y|[,B=|1
6 9 =20 z 2
IAl = 1200 # 0 1
= Al exists.
X = A'B 1
75 150 75
adjA=|110 —100 30 5
72 0 24
| | 75 150 75
L, —adjA=——[110 =100 30 1
AT = A 1200 5
72 0 24
1 75 150 754
X=ATB=——{110 =100 30 ||1
1200
7o 207k
1
| 600 f
- ——1400|=|— 1
1200 3
240
1
5]
1.1 .1 1
. X = 2,y 3, 5 5
(16) 65/5/1
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