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Strictly Confidential — (For Internal and Restricted Use Only)

( Senior School Certificate Examination>

March 2018
Marking Scheme — Mathematics 65/1, 65/2, 65/3

/ General Instructions: \

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The answers
given in the Marking Scheme are suggested answers. The content is thus indicative. If a student has
given any other answer which is different from the one given in the Marking Scheme, but conveys the
meaning, such answers should be given full weightage

2. Evaluation is to be done as per instructions provided in the marking scheme. It should not be done
according to one’s own interpretation or any other consideration — Marking Scheme should be
strictly adhered to and religiously followed.

3. Alternative methods are accepted. Proportignal marks are to be awarded.
4. Inquestion (s) on differential equations, constant of integration has to be written.

5. Ifacandidate has attempted an'extra guestion, marks obtained in the question attempted first should
be retained and the other answer should be scored out.

6. A full scale of marks - 0 to 100 has to be used. Please do not hesitate to award full marks if the answer
deserves it.

7. Separate Marking Scheme for all the three sets has been given.

8. As per orders of the Hon’ble Supreme Court. The candidates would now be permitted to obtain
photocopy of the Answer book on request on payment of the prescribed fee. All examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out strictly as per
value points for each answer as given in the Marking Scheme.
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QUESTION PAPER CODE 65/1
EXPECTED ANSWER/VALUE POINTS

SECTIONA
T ( n) T 1
—_ |- = —— —4—
3 6 2
Note: %m. for any one of the two correct values and %m. for final answer
1 1

a=-2,b=3 >+
ldl=1b1=3 4
5010 = (5% 10) + 3= 10 + 3 = 13 For 5 * 10 = 10 S

For Final Answer = 13 %

SECTION B
In RHS, put x =sin 0 %
RHS =sin™! (3 sin 8 — 4 sin® ©)
= sin”! (sin 30) 1
=30 = 3 sin! x = LHS. %
7 3
Al=2, . A'= 1 1
214 2
L [7 03 1 0 2 31 [7 3
LHS =247! = , RHS =9 - = 1
4 2 0 1| |-4 7| |4 2
LHS = RHS
@ 65/1
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2cos’ X
7. fx) = tan”! (1+‘cosx) = tan”" A 1
sin x 2sin% cos%

— an oot X/ V=T _ X 1
= tan (coté)— ) >
son 1 1
S = > 5
8. Marginal cost = C'(x) = 0.015x% — 0.04x + 30 1
Atx =3, C'(3) =30.015 1
1-2sin? x+2sin® x 1
9. I= x —
j cos’ x 2
= I sec? x dx 1
1
=tanx+C -
2
dy bevs . Ay
. — = bae = —=hy

10 dx dx !
d’y _, dy I
== =p= 2
dx dx 2
-. The differential equation is: ﬁ}* = (ﬂ Jq L
o & ) dxz .dx 2
. (G =27 +3k)x (3 = 2] + k)l |
W sin O = Rk 137 =2 + £ 2
I(F =2 +3k)x B =27 +Kk)I=14i + 8] + 4k1=4/6 1
. 46 26 1
sinf=——=—— -
14 7 2

12. A: Getting a sum of 8, B: Red die resulted in no. < 4

P(ANB)
P(A/B) = P(B) 1
236 1 |
T 18/36 9
65/1 2)
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SECTION C
1 1 1+3x
13. LHS =|1+3y 1 1
1 1+3z 1
1 0 3x
=|1+3y -3y 3y (Using C, - C,-C, & C; — C,-C)) 1+1
1 3z 0 (Any two
relevant
operations)
=1x(9yz) + 3x(3z + 9yz + 3y) (Expanding along R,) 1
=9Q3xyz + xy + yz + zx) = RHS 1
14. Differentiating with respect to ‘x’
d dy
2(x2+yz)(2x+2y—y]=x—}+y 2
dx dx
A3 Al
N dy _Y 24x 431):} ’
dx 4x“y+4y’ —x
OR
dx = 2
—=a(2-2cos 20) =4asin" 0 1
do
dy } .
——=2asin 20 = 4asin@:cos O 1
do
ﬂ=4a51n?czzosﬁzcot6 .
dx 4asin” 0
ﬂ} _ L
dx 0= ud \/§ 1
3
. dy )
15. y=sin(sinx) = 0 = cos (sin x)-cos x 1
X
2y
and el = —sin (sin x)-cos” x — sin x cos (sin x) 1+1
x
. . 2 . . sin x . . . 2
LHS = —sin(sin x)cos” x — sin x cos (sin x) + cos(sin x) cos x +sin (sin x) cos” x 1
coS X
=0 =RHS
3) 65/1
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1
16. x,=2=y =3 (-y >0) 3
. - . : dy _—16x 1
Differentiating the given equation, we get, dx 9y 3
d 2
Slope of tangent at (2, 3) = _y} = _32 L
dx (2,3) 27 2
27 1
Slope of Normal at (2,3) =— -
p (2.3)=7 :
Equation of tangent: 32x+ 27y =145 1
Equation of Normal: 27x—32y =-42 1
OR
F/@) =2 = 32— 10x + 24 .
=(x-2)x—4)(x+3) 1
F0=0 = x=-3,2, 4. %
sign of f/(x):
oo -3 2 4 o0
. flx) is strictly increasing on (=3, 2) U (4, o) 1
and f(x) is strictly decreasing on (—eo, —3) U (2, 4) 1
17. Let side of base = x and depth of tank = y
2 v .
V=x7y = y=—5, (V= Quantity of water = constant)
X
Cost of material is least when area of sheet used is minimum.
) 2 4V 11
A(Surface area of tank) = x° + 4xy = x +7 §+E
dA 4V dA 3 X x 1
—=2x——,—=0 > x =2V, y=—5=— —4—
dx ¥ dx Y 2x2 2 2
2
M =24 8—V >0, .. Areais minimum, thus costis minimum when y = kd —+—
A2 i 2 2
Value: Any relevant value. 1
65/1 (4)
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18. Putsinx=t—= cosxdx=dt
2Ccos x 2
Let 1= dx=| —————dt
I(l—sinx)(1+sin2x) I(1—t)(1+t2)

2 A Bt+C

A-0A+r7) 1=t 1+t

solving we get

1 1 2t 1
= | —dt+— + dt
- 1-¢ ZI 1+£2 J 1+42

= —logll—tl+%logll+t2|+tan_1t+C

—log(1-sinx) + %log(l +sin> Xx)+ tan_l(sin x)+C

19. Separating the variables, we get:

X

sec” y B e
J. any dy—J. e“—de

= logltan yl = log le* - 2| + log C
= tany=C(e"-2), forx=0,y=mn/4, C=-1

Particular solution is: tan y =2 — .

OR

. 2 tan xdx 2
Integrating factor = € =sec” x

Solutionis: y .sec? x = Isin x-sec’ x dx = fsec x-tan x dx

n
= y-sec2x=secx+C, for x = g,y=0, L C==-2

2

Particular solution is: y-.sec” x = secx — 2

or y=cosx—2cos’x

(5)
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200 d=MExb)=A|3 1 -1
1 -4 5

sod=M—-16)] - 13)Mk
d-a=21 = 4L -80A+131=21 = x:-%

g J=—lf+E}+EI€
3 3 3

21. Here G =4i — j,d, =i — ) +2k,a, —d =—3 +2k

ik
bhxby=[1 2 -3|=2-]
2 4 =5
_."}__’ '!_. 5‘}'
Shortest distance = @ ri‘) (3’ xby)
by X b, |
‘—_6 _6 . 65
REAERA 5

22. E, :She gets 1 or 2 on die.
E, : She gets 3, 4, 5 or 6 on die.

A: She obtained exactly 1 tail
1 2
P(E)=—, P(E,) ==
(Ep) 3 (Ey) 3

P(A/E) = %, P(A/E,) = %

P(E,)-P(AIE,)

P(E,/A) =
P(E,))-P(A/E,) + P(E,)- P(A/E,)
21
_ 372 _8
LV 2 2 1 1
2
65/1 (6)
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23. Let X denote the larger of two numbers
X 2 3 4 5 1
2
P(X) 1/10 2/10 3/10 4/10 1
X-P(X) 210 6/10 12/10 20710 5
X2 P(X) 4/10 18/10 48/10 100/10 %
40
Mean = XX- P(X) = E=4 %
Variance = X 2-P(X) — [ZX - P(X)]? :%—42 =1 1
SECTIOND
24. Reflexive: la — al = 0, which is divisible by 4, V a € ‘A 1
(a,a)eR,VaeA .. Risreflexive
Symmetric: let (a, b) € R
= la— bl is divisible by 4
= |b - alis divisible by4 (. la —bl= b — al)
= (b,a)€ R .. Rissymmetric. 1
Transitive: let (a, b), (b,c) € R
= la- bl & Ib — cl are divisible by 4
= a-b=*m,b-c=*n,mne Z
Adding we get, a —c = 4(xm £ n) 2
= (a - c) is divisible by 4
= la-clis divisibleby4 .. (a,c) e R
. R is transitive
Hence R is an equivalence relation in A 1
set of elements related to 1 is {1, 5, 9}
and [2] = {2, 6, 10}. } !
(7) 65/1
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OR

1 2 1
Here f(z)—f(aj—g but 2;&5

fisnot 1-1 )

1 1
for y=$ let f(x) = ﬁ = )CZ—\/E)C+1:0

As D= (—\/5)2 —4(1)(1) <0, .. No real solution

1
(x) #—=,forany xe R(D,) .. fis notonto 2
f \/5 y f
fog (1) = f2. 1 2x—1 2x—1 5
og () =f2x-1) = =
g Qx—172+1 4x> —4x+2
25. 1Al=—1#0 .. Alexists 1
Co-factors of A are:
A =0 Ap=2; Apml 1 m for any
A21 =-1; A, = =0 _,4[ﬂ3 T A 4 correct 2
= & cofactors
Ay =2, Aypy=23 5 Ay, =13
0o -1 2 . o 1 =2
adj(A)=(2 -9 23 = A" =m-adj(A)= -2 9 =23 %
1 -5 13 -1 5 -13
X 11
For: X =|y| and B=|-5|, the system of equationisA-X =B %
Z -3
0 1 =211 1
X=A"B=|2 9 -23||-5|=(2 1
-1 5 -13||-3 3
x=1,y=2,z=3 1
65/1 8)

teachoo.com


https://www.teachoo.com/maths/
https://www.teachoo.com/maths/

teachoo.com

65/1
OR
Using elementary Row operations:
let: A=1A
1 2 3 1 0 O
2 5 7|=/0 1 0|A 1
-2 -4 -5 0 0 1
1 3 1 0 0
= 0 =|-2 1 0]A {Using, R, > R,—-2R;; R; > R, + 2R,
0 1 2 0 1
1 1 5 20
= 0 1|=|-2 1 0|A {Using, R, > R, - 2R, 4
0 1 2 0 1
1 0 3 =2 -1
= 0 0l=|—-4 1 =-11A {Using,_Rl—)Rl—R3;R2—>R2—R3
0 1 2 0 1
3 2 -1
A_l = —4 1 -1 1
2 0 1
26. Correct figure: 1
yZx
Pt.of intersection, x =4 1
X +y?=32
4 a2
2
Area of shaded region = I xdx + _[ 32—x"dx 1
0 42 0 4
> T4 42
_ = +{f\/32—x2+16sin‘1i} ’
2, 12 2],
T
=8+165—8—4n=4n 1
9) 65/1
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27. Putsinx-—-cosx=t¢ (cosx+sinx)dx=dt 1—sin2x= P 1
when x=0,r=-1 1
and x=7/4,t=0 2
™4 sin x+cos x 9 1 ? 1
, 16+9sin2x S 16+9(1-17) S 259t
1 ‘5+3r ’ 1
= 1=30%55] 15
1 1 1 1 1
- —|0-log— |=——log— or —log2
30{ g4} 30 g4 15 & !
OR
Heref(x)=x2+3x+e"',a:l,b=3,nh=2 1
3 —
. I ()c2 +3x+e*)dx=lm[f()+ f(A+h)+..+fd+n=1h)] 1
" h—0 :
1
. Vi — —h
_ lim [4(nh)+ (nh—h)(nh)(2nh—h) S(ah—h)(nh) | h Xex(e"h—l)} ;
h—0 6 2 €h—1
=8+§+10+€(€2—1)=—@'+€3—€ 1
3 3
28. General point on the line is: (2+ 34, —1 + 4A, 2 + 2X) 1%
As the point lies on the plane
24304+ 1 -4A+2+420=5=>A=0 1=
.. Point is (2, -1, 2) 1
Distance = (2~ (=1))’ + (=1~ (=5))* + (2~ (~10))* =13 2

65/1 (10)
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29.

10

80t

60T

20+

o_~7

A0, 4

B(30, 20)

C26,0)

. ———> X
20 46\& 65\\\3§1s 100
Y/

65/1
Let number of packets of type A = x

and number of packets of type B =y

- L.PP. is: Maximize, Z=0.7x +y
subject to constraints:

4x+ 6y<240 or 2x+3y<120
6x+3y<240 or 2x+y<80 }
x=20,y=20

Correct graph

Z(0, 0) =0, Z(0, 40) = 40

Z(40, 0) = 28, Z(30, 20) = 41 (Max.)

. Max. profit is X 41 at x = 30, y = 20.

(1)
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QUESTION PAPER CODE 65/2
EXPECTED ANSWER/VALUE POINTS

SECTIONA
1. 5010=(5*100+3=10+3=13 For 5 * 10 =10 %
For Final Answer = 13 %
2. ldl=lbl=3 —t=
3 a= —2, b=3 — 4=
4 E_( _E)z_ﬁ 1.1
3 6 2
Note: %m. for any one of the two correct values and %m. for final answer
SECTION B
5. Marginal cost = C’(x) = 0.015x> — 0.04x + 30 1
Atx =3, C’(3) = 30.015 1
2 cos? l;/;
6. f(x)= tan”' (1+'cosx) = tan'l[ —7 2x /.] 1
SIn x 2sin 7o €085
_ -1 x/\_T_ X 1
= tan (coté)— 5o 5
bon 1 1
)= 5 5
7. 1Al=2 Al = L\7 3 1
-7 204 2
» 7 3 1 0 2 3 7 3
LHS =247 = , RHS=9 - = 1
4 2 0 1 -4 17 4 2
LHS =RHS
65/2 (12)
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8. In RHS, putx=sin 6

RHS = sin”! (3 sin 6 — 4 sin® 0)

= sin™! (sin 30)

=30 =3 sin”' x = LHS.
9. A: Getting a sum of 8, B: Red die resulted in no. < 4

P(ANB)
P(A/B) = W

2/36 1

1836 9

I(G =27 +3k)x (3 —2] + k)l
i =27 +3kl13i =2 +kI

10. sin 6=

(=27 +30) x 3T =27 + k)1 =14 +8] + 4k 1= 46

46 246

sinf=——=
14 7

11. & =bae™ ™ = & = by
dx dx

2
4y _pd
dx dx

P’y (dyY
.. The differential equation is: y—g = (_y)
dx dx

hain2 .2
B 1= J-l 2sin” x+2sin xdx
cos® x

_[ sec? x dx

tanx + C

13)
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SECTION C
. dy .
13. y=sin(sinx) = d_ = cos(sin x)-cos x 1
X
%y
and ? = —sin(sin x) -cos? x — sin x cos (sin x) 1+1
x
. . 2 . . sin x . . . 2
LHS = —sin(sin x)cos” x —sin x cos(sin x) + cos(sin x)cos x +sin (sin x) cos” x 1
Cos X
=0 =RHS
14. Separating the variables, we get:
2 X
J.SGC ydy=J. ¢ 1l
tan y e -2 2
= logltan yl = log le* - 2| + log C 1%
= tany=C(¢' = 2), for x=0, y = /4, C =p=1 %
Particular solution is: tan y =2 — ¢". %
OR
i I 2tan. 2
Integrating factor = € =8ec x 1
Solutionis: y-sec? x = _[sin x-sec” x dx = _[sec x-tan x dx 1
2 n 1
= y-sec x:secx+C’ for x = g,y=0, L C==22 1+E
Particular solution is: y-sec? x = sec.x — 2 %

or y=cosx—2cos’x

65/2 14
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16.

17.

65/2

A

i ]k
bxb=1 2 =3|=2-]
2 4 -5

(@, —a,)- (b, X by)]

Shortest distance =

|b, X b, |
|‘_6 L6 o 05
NAING 5
Let X denote the larger of two numbers
X 2 3 4 5
P(X) 1/10 2/10 3/10 4/10
X-P(X) 2/10 6/10 12/10 20710
X% P(X) 4/10 18/10 48/10 100/10
40
Mean = XX P(X) = E =4
170

Variance = X *- P(X) — [EX +P(X)]? =ﬁ—42 =

1 1 1+3x
LHS = |1+3y 1 1
1 1+ 3z 1
1 0 3x
=[1+3y -3y -3y (Using C, > G, -C, & C;, > ;- C))
1 3z 0

=1x(9yz) + 3x(3z + 9yz + 3y) (Expanding along R,)

=9(3xyz + xy + yz + zx) = RHS

as)
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1
18. x,=2=y =3 (-y >0 3
. - : : dy _—16x 1
Differentiating the given equation, we get, dx 9y 5
2
Slope of tangent at (2, 3) = dy} = 32 1
dx (2,3) 27 2
27 1
Sl fN lat (2,3)=— =
ope of Normal at (2, 3) 0 5
Equation of tangent: 32x+ 27y = 145 1
Equation of Normal: 27x — 32y =-42 1
OR
F0) = = 3x% — 10x + 24 %
=x-2)x—-4)(x+3) 1
F)=0 = x=-3,2 4 %
sign of f’(x):
—oo -3 2 4
. f(x) is strictly increasing on (=3, 2) Wi(4, =) 1
and f(x) is strictly decreasing on (=e0, =3) LU (2, 4) 1
19. Putsinx=¢= cosxdx=dt %
2cos x 2
Let I= dx=| ———dt
I (1-sin x) (1+sin” x) I(1—;)(1+t2)
2 A Bt+C .
N + >, solving we get
A-HA+t7) 1-t 1+t
A=1,B=1,C=1 1
oI = —d > dt
J 1+¢° J 1+¢°
1
= —logll—tl+510gll+tzl+tan_1t+C 1%
= —log(l1—-sinx) + %log (1+sin2 x)+ tan_l(sin x)+C %

65/2 (16)
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20. E, :She gets 1 or 2 on die.

E, : She gets 3, 4, 5 or 6 on die.

A: She obtained exactly 1 tail

1 2
P(E)=—, P(E,) ==
(Ey) 3 (E;) 3

P(AJE,) = % P(A/E,) =%

P(E,)- P(AJE,)
P(E,)-P(A/E,) + P(E,)-P(AIE,)

P(E,/A) =

~
~.
=

2. d=MExb)=A|3 1 -1
1 -4 5

cod=M—16)\] —13\k

22. Let side of base = x and depth of tank =y
V=x’y = y= %, (V = Quantity of water = constant)
Cost of material is least when area of sheet used is minimum.
A(Surface area of tank) = x* + 4xy = X +7

A _
dx

_4V dA=0 N x3=2v’y=x_=

- kil
x> dx 2x2 2

d’A 8V N o
—=2+—5>0, - Area is minimum, thus cost is minimum when y =
dx X

o | =

Value: Any relevant value.
17)
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23. Differentiating with respect to ‘x’

2(x2+y2)(2x+2yﬂ):xﬂ+ y
dx dx
dy _ y—4x3—4xy2

dx  4x*y+4y’ —x

OR

ax _ a(2—2cos 20) = 4a sin’ 0
do

ﬂ: 2a8in20 =4asin6-cosO
doe

ﬂ_ 4asinB cosO

=cotO
dx 4a sin® 0

d_y} 1
dx 9=E \/g
3

SECTIOND
24. Put sin x — cos x = £, (cos x + sin x) dx = dt, 1. = sin 2x = 1

when x=0,t=-1
and x=m/4,t=0

/4 . 0 0
. J smx+fzosxd =I 1 i dr:I i
o 16+9sin2x C 16+9(1-17) 5y 289"
RIEREANN
= 1=730 %525

1 1 1 1 1
— —|0-log— |=——1Iog— or —log?2
- 30{ g4} 30 g4 15 8

OR
Here f(x) = x> +3x+¢', a=1,b=3,nh=2

3
[ (x2+3x+e")dx=;in})[f(l)+f(1+h)+...+f(1+n_—1h)]
1 g

(nh—h)(nh)(2nh—h) 5(nh—h)(nh) h
+ +
6 2 -1

lim [4(nh) + Xex (e —1)}
h—0

8+§+1o+e(e2—1):%2+e3—e

65/2 (18)
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65/2

Let number of packets of type A = x

- L.P.P. is: Maximize, Z=0.7x +y

10
subject to constraints:

80t
4x + 6y <240 or

60T
6x + 3y <240 or

r%\ A0, 4

x=20,y=20

201 560,20 Correct graph

cC0 N
20 40\ 6% 100 Z(0, 0) =0, Z(0, 40) = 40
Y Z(40, 0) = 28, Z(30, 20) = 41 (Max.)
26. Reflexive: la — al = 0, which is divisible by 4, V a € A

. Max. profit is ¥ 41 at x = 30, y = 20.

(a,a)e R,Yae A .. Risreflexive
Symmetric: let (a, b) € R
= la - bl is divisible by 4
= |b - alis divisible by 4 ("' la — bl = |b—al)
= (b,a)e R .. RissymmetricC.
Transitive: let (a, b), (b,c) € R
= la - bl & Ib - cl are divisible by 4
= a-b=Hm,b-c=Fn,m,ne Z
Adding we get, a — c = 4(xm % n)
= (a- c)is divisible by 4

= la—clisdivisibleby4 .. (a,c)e R

.. R is transitive
Hence R is an equivalence relation in A
set of elements related to 11is {1, 5, 9} }

and [2] = {2, 6, 10}.

(19)
teackoo.com
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OR

1 2 1
Here f(z)—f(z)—g but 2:&5

fisnot 1-1 2

1 1
for y=$ let f(x) = ﬁz x> =\J2x+1=0

As D= (—/2)*=4()(1)<0, - No real solution

1
(x) #—=,forany xe R(D,) .. fis not onto 2
f D y f f
fog (x) = f2 1 2x—1 2x—1 )
og(x)=f2x-1) = =
g Qx—17+1 4 —4x+2
27. Correct figure: 1
y=x
Pt. of intersection, x =4 1
x2+y2=32
4 42
Area of shaded region. = I X dx+ I V32— x?dx 1
0 4 |42 0 4
PR 42
. {f\/:az—xz +16'sin”" L} )
2] |2 a2,
=3+16g—3—4n:4n 1
28. 1Al=—120 .. A'exists 1
Co-factors of A are:
A“:O; A12=2; A13=1 1 m for any
A21:_1 ; A22:_9 ; A23:_5 4 correct 2
cofactors
Ay =2 A, =23 Ay =13
0o -1 2 | o 1 =2
adj(A)={2 -9 23| = Al =m-adj(A) =|-2 9 =23 %
1 -5 13 -1 5 -13
65/2 (20)
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For: X =|y| and B=|-5|, the system of equationisA-X =B

X 11
z -3

0 1
X=AT".B=-2 9
-1 5

x=1,y=2,z=3

=2 || 11 1
=23||-5|=|2
-13|| -3 3

OR

Using elementary Row operations:

let: A=IA
1 2 3 1
2 5 71=|0
2 -4 =5/ 10

= |0 1 1|=|-2 1
0 0 1 2 0

= 0 1 1|=]-2 1

3 -2 -1
A_l = |4 1 -1
2 0 1

0 0 1 2 0

1 0 0 3 B
= [0 1 0|=|-4 1
0 0 1 2 0

0(A {Using, Ry=>R,=2R; R, — Ry + 2R,
1

1 0 1 5 =2 0

044 {Using, R, > R, -2R,
1

-1
~1|A {Using, R, > R, —R; R, = R, - R,
1

General point on the line is: (2 + 3A, =1 + 4A, 2 + 21)

As the point lies on the plane

L2430+ 1 —4A+2+20=5=>A=0

.. Point is (2, -1, 2)

Distance = (2 — (=1))* +(~1-(=5))> +(2—(=10))* =13

1)
teachoo.com
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QUESTION PAPER CODE 65/3
EXPECTED ANSWER/VALUE POINTS

SECTIONA
-~ 1
1. lal=Ib1=3 >+
T s T 11
2. ——|n—-——|=-— —+=
3 ( 6) 2 22
Note: %m. for any one of the two correct values and %m. for final answer
3. 5010=(5*10)+3=10+3=13 For 5 * 10 =10 %
For Final Answer = 13 %
1 1
4. a=-2,b=3 TR
SECTION B
5. A:Getting a sum of 8, B: Red die resulted inno. <4
P(ANB)
P(A/B) = —P( B) 1
2/36 1 |
T 18/36 9
I(F =27 +3k)x (3 =27 + k)l |
6 SiIl = 2~ A ~ ~ A A~ =
i =243kl 13i =2j+kl 2
I(F =27 +3k)x (3 = 2] + k)1 =14 + 8] + 4kI=4/6 1
. 46 26 1
sin=—=—— -
14 7 2
65/3 (22)
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dy bx+5 dy

— =bae = ——=)
7. dx dx Y

d’y . dy

=
dx* dx

.. The differential equation is:

I J- 1-2sin® x+2sin” x

COS2 X

I sec? x dx

=tanx+C

9. Marginal cost = C'(x) = 0.015x> — 0.04x + 30

tan"'[

Atx =3, C’(3) =30.015

1+cosx)
sin x

10. f(x) = tan_l(

= tan! (cot%) = g— %

oy = L
)= 5

L7 03 10
LHS = 247! = , RHS=9 -
4 2 0 1] |-

LHS = RHS

12. In RHS, put x =sin 0

RHS = sin”! (3 sin 6 — 4 sin® 0)

= sin”! (sin 30)

=30 =3 sin! x = LHS.

dx

65/3

dy

=(_

dx

T

2 x/'/
2¢cos 7

2sin -’f/é cos

23)
teackoo.com
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SECTION C
13. Let X denote the larger of two numbers
1
X 2 3 4 5 5
P(X) 1/10 2/10 3/10 4/10 1
X-P(X) 2/10 6/10 1210 20/10 %
X2 P(X) 4/10 18/10 48/10 100/10 %
Mean = SX-P(X) = 2 =4 !
ean = XX- =—= =
10 2
. ’ , 170 ,
Variance = 2X °- P(X) — [2X - P(X)] :W_4 =1 1
14. Let side of base = x and depth of tank =y
2 v -
V=x7y = y=—, (V= Quantity of water =¢onstant)
X
Cost of material is least when area of sheet used is minimum.
2 B, 4 11
A(Surface area of tank) = x* + 4xy =/ X +-x— 5+5
3
dx x° dx % 2 272
2
d_A =2 +8—V >0, .. Areais minimum, thus costis minimum when y = X l+l
dx* X 2 2 2
Value: Any relevant value. 1
1
15. x,=2=y,=3 (~y >0 2
: _ . : dy _ —16x 1
Differentiating the given equation, we get, dx 9y 5
2
Slope of tangent at (2, 3) = ﬂ} =- 32 ]
dx (2,3) 27 2
27 1
Sl fN lat (2,3)=— =
ope of Normal at (2, 3) ) 2
Equation of tangent: 32x+ 27y =145 1

Equation of Normal: 27x—32y =-42
65/3 24)
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OR
F0) =0 — 357 — 10x + 24 %
=x-2)x-4dHx+3) 1
F)=0 = x=-3,2, 4. %
sign of f’(x):
—o0 -3 2 4
. f(x) is strictly increasing on (-3, 2) U (4, =) 1
and f(x) is strictly decreasing on (—eo, —=3) U (2, 4) 1
16. Differentiating with respect to ‘x’
2(x2+y2)(2x+2}*£f¢\i)=xﬁ+)* 2
dx dx
A3 g2
N dy _Y 24x 43lxy >
dx 4x“y+4y’ —x
OR
dx_ a(2—2cos 20) = 4a sin” O 1
do
dy ) ;
— =2asin 20 =4asinB-:cos O 1
do
ﬂ=4asm6§086=cote |
dx 4asin” 0
ﬂ} _ L
dx 0=7 V3 1
. dy .
17. y=sin(sinx) = d_ =cos(sin x)-cos x 1
x
2y
and F = —sin (sin x) -cos? x — sin x cos (sin x) 1+1
x
. . 2 . . sin x . . . 2
LHS = —sin(sin x)cos” x — sin x cos (sin x) + cos(sin x)cos x + sin (sin x)cos”™ x 1
cos x
=0 =RHS
(25) 65/3
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18. Separating the variables, we get:

2 X
J‘sec ydyZJ- Ay
tan y e =2

= logltan yl = log le* - 2l + log C
= tany=C(e"-2),forx=0,y=n/4, C=-1

Particular solution is: tan y =2 — ¢*.
OR

I 2 tan xdx 2

Integrating factor = € =sec” x

. . . 2
Solution is: y-sec2 x= jsmx-sec‘ xdx= jsecx- tan x ¢dx

,y=0, ~ CE=2

w |

= y-sec’x=secx+C, forx=

Particular solution is: y-sec? x = sec x <2

or y=cosx—2cos’x

19. Here G, =41 — J,d, =1 — J# 2kyay = a =31 + 2k

B
Elxl;Z:l 2 =3 =2i'\_j
2 4 -5
Shortest distance = I(aZ_‘il) '(f’l><bz)|
I, X b, |
|‘_6 _6 65
NER NG 5
65/3 26

teackoo.com

teachoo.com

N | =

N | —

1
I+—
2

| =


https://www.teachoo.com/maths/
https://www.teachoo.com/maths/

65/3
20. Putsinx=t= cosxdx=dt
2cos x 2
- dx=| — = dr
Let 1 '[(l—sinx)(1+sin2x) I(1—t)(1+t2)

2 A  Bt+C

A-0A+t") 1=t 1+t

solving we get

1 1 2t 1
= | —dt+— + dt
a 1-¢ 2J 1+£2 j 1+12

= —logll—tl+%logll+tzl+tan_1t+C

= —log(I-sinx) +élog (1 +sin® x) + tan"'(sinx) + @

21. E, :She gets 1 or 2 on die.
E,: She gets 3, 4, 5 or 6 on die.
A: She obtained exactly 1 tail

1 2
P(E1)=§» P(Ez)=§

3 1
P(AIE) ==, P(AIE,) =~
( 1) 3 ( 2) B

P(E,)- P(AIE,)

P(E,/A) =
P(E))-P(AIE)) + P(E,)- P(A/E,)
2.1
__ 32 _8
13,2 111

@7
teackoo.com
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ik

22. d=Mcéxb)=A|3 1 -1
1 -4 5

cod =M —16)\] — 130k

G.d=21 = 4A—80A+13% =21 = x=—§

42

teachoo.com

1+1

(Any two
relevant
operations)

1
1

42

4

d=—-—i+—j+—k
3 3 3
1 1 1+3x
23. LHS = |1+3y 1 1
1 1+3z 1
1 0 3x
= |1+3y -3y -3y| (UsingC,— C,-C, &€, = C,-C)
1 3z 0
=1x(9yz) + 3x(3z+ 9yz + 3y) (Expanding along R,)
=9@Bxyz + xy + yz + zx) = RHS
SECTIOND
24. Correct figure:
y=x
Pt. of intersection, x =4
X2 +y2=32
4 42
/ 2
0 4 |ap Area of shaded region = !; X dx + _‘[ 32—x"dx
;4
_ x—} +{£\/32—x2 +16'sin”! LH 5
2 0 2
_ 8+16§—8—4n:4n
65/3 (28)
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Reflexive: la — al = 0, which is divisible by 4, V a€ A
(a,a)eR,Yae A .. Risreflexive

Symmetric: let (a, b) € R
= la - bl is divisible by 4
= |b - dlis divisible by 4 (*." la — bl = 1b — al)
= (b,a)e R .. Rissymmetric.
Transitive: let (a, b), (b,c) € R
= la— bl & Ib — cl are divisible by 4
= a-b=*m,b-c=*n,mne 2
Adding we get, a — ¢ = 4(xm % n)

= (a-—c)isdivisible by 4

= la—clis divisible by4 .. (a,c) € R
. Ris transitive
Hence R is an equivalence relation in A
set of elements related to 1 1s {1, 5, 9} }
and [2] = {2, 6, 10}.

OR

1 2 1
Here f(z)—f(z)—g but 2;r:5

fisnot 1-1

1 1
for y=— let (x) = —= = x> —2x+1=0

7 7

As D= (=2’ =4()(1)<0, .. No real solution
1
(x) #—=, forany x€ R(D,) .. fis not onto

2x—1 2x—1

fog () =flx =1 = o 707 a2

(29)
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26. General point on the line is: (2 + 3A, —1 + 4A, 2 + 21)

As the point lies on the plane

L2430+ 1 —4A+2+20=5=>A=0

.. Point is (2, -1, 2)

Distance = (2 - (=1))” +(~1-(=5))> +(2 - (=10))* =13

27. Let number of packets of type A = x
Y and number of packets of type B=y
10'0\ - L.P.P. is: Maximize, Z=0.7x+y
subject to constraints:
T 4x + 6y <240 or_ 2x+ 3y <120
“1 6x +3y <240 OB 2% +y < 80 }
\m A(0, 4
x203=0
207 530,20 Correct graph

C6.0)

X : X
20 40\ 6w‘ 100
Y/

Z(0,0) =0, Z(0, 40) = 40

Z(40, 0) = 28, Z(30, 20) = 41 (Max.)

. Max. profit is X 41 at x = 30, y = 20.

28. Put sin x — cos x = £, (cOs X + §ih x) dx = dr, 1 — sin 2x = 12

when x=0,t=-1
and x=m/4,t=0

™4 sin x +cos x 9 1 9 1
N Erovien il Erovracrt ol vl
! sin2x 4 16+901—1)  J 25-0f
RINEREANN
= 1=730 %525

1 1 1 1 1
— —|0-log— |=——1log— or —log?2
30{ g4} 30 g4 15 8

65/3 (30)
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OR
Here f(x) = x>+ 3x+ ¢, a=1,b=3,nh=2 1
3 —
j (x2+3x+ex)dx=%in})[f(l)+f(1+h)+...+f(1+n—1h)] |
%
1
_ lim | 4(nh) + (nh—h)(nh)(2nh—h) N S5(nh—h)(nh) N h wex(e™ —1) ;
h—0 6 2 -1
=8+§+10+e(62—l):6—32+e3—e 1
29. |Al=—120 .. A'exists 1
Co-factors of A are:
A =03 Ap=2; A =1
1 m for any
A21 =-1; A22 =-9: A23 =-5 4 correct 2
) cofactors
Ay =2 A, =23 Ay =13
0o -1 2 , O B -2
adj(A)={2 -9 23| = A =m-adj(A)= =299 -23 %
1 -5 13 -1 5 -13
X 11
For: X =| y| and B=|-5[; the system of equationis A-X =B %
Z -3
0O 1 =21/11 1
X=A"B=|2 9 -23||-5|=|2 1
-1 5 -13||-3 3
x=1,y=2,z=3 1
31 65/3
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OR

Using elementary Row operations:

let: A=1A
[ 1 2 3 1 0 O
2 5 7/=10 1 O0|A 1
-2 -4 -5 0O 0 1

123100
= |0 1 1|=|-2 1 0|A {Using, R, —>R,—2R;R, — R, +2R,
00 1] [2 01

1o 1[5 =20
= [0 1 1|=[-2 1 0|A {Using, R, >R, -2R, 4
001 [2 01

1 0 0 3 -2 -1
= 0 1 0l=|-4 1 -1|A {Using, R, 2 R =R R, > R,-R,
0 0 1 2 0 1

3 =2 -1
A_l = —4 1 - 1 1
2 0 1
65/3 (32)
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