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General Instructions :
(i)  All questions are compulsory.
(ii) Please check that this Question Paper contains 26 Questions.

(iii) Questions 1 — 6 in Section-A are Very Short Answer Type Questions carrying 1 mark
each.

(iv) Questions 7 — 19 in Section-B are Long Answer I Type Questions carrying 4 marks
each.

(v) Questions 20 — 26 in Section-C are Long Answer II Type Questions carrying
6 marks each

(vi) Please write down the serial number of the Question before attempting it.

gug - A
SECTION - A

U9 &A1 1§ 6 Ak U 9T 1 3HF 1 & |

Question numbers 1 to 6 carry 1 mark each.

1.  C & foeiom %k a5kt o %ol xy = C cos x Tl I i dTl STl FHIHT [AET | 1

Write the differential equation obtained by eliminating the arbitrary constant C in the
equation representing the family of curves xy = C cos x.

2. aqawwﬁwu(%f:{j—i%fﬁﬁ%wmwaﬁ%ﬁam 1

Write the sum of the order and degree of the differential equation

iz)“_ (d_zzf
1+(dx =7 02

3. WEwa =i- 2] B feen ¥ v wiewr Fa Hirrw e aRkm 7 w6 § | 1

AN AN
Find a Vector in the direction of @ =i — 2j that has magnitude 7 units.

4. FfT 3 qO1 b HEE AR E, A 4 T1 b % & BT T 8, &6 A28 — b TH AEH
Tfeer & 2 1

- ) ) - -
If 3 and b are unit Vectors, then what is the angle between @ and b so that \/EE) -b
is a unit vector ?

65/1/3 2



5. g U W@ eSSk 3T bl 4T Q9T & T SivT o, B, y ST &, @ sinal + sin?p +
sinZy 1 7 i@y | 1
If a line makes angles a, 3, y with the positive direction of coordinate axes, then write
the value of sin’a; + sin®B + sin?y.

6. ?ﬂ%A:(; jj,B:(_ll ij%,ﬂﬂABhﬂm%ﬁ@m 1

1 2 1 3
IfA= 31 and B = 11,eritetheValueof|AB|.

ug -
SECTION - B

9 &A1 7 9 19 Ak UAE U9 4 3HF H |

Question numbers 7 to 19 carry 4 marks each.

g1
7. dARy= )i/&x log\/1—x %T‘ﬁmﬁﬁ@%dx (1—2));2 4

X COS™ x OS_1 X

d
Ify= \/— log\/1 — x2, then prove that Exz g 2)3/2

8.  x % WIUET (sin x)* + sin~! \[x T STEHAS 3 BT | 4
Find the derivative of (sin x)* + sin™! \/;c W.r.t. X
9. AR x=asec’ O, y_atan3e%a‘r wme_4waﬁaﬁﬁtr| 4

_ P T
Ifx=asec’ 0, y=atan O,fmddx at9—4

(x=+ e
10. ﬁﬁaﬁ\slﬂj(_'_l)zdx 4
i (x% + e*
Find 1) dx

65/1/3 3 [P.T.O.



11. 3 fomrmerd A @ B 310+ foRniardi sl TeanT sl e, Feqaiqd qo We=eieral o Jodi o
foTw v feremelt shmeT:  x, T y @ 3 2 1 REHR o1 9led © | foamerd A 379+ sheeT: 3, 1, 2
Torenférat =t 3 oot o feT et 3 1,100 TR TET 37 aledl & | foerd B 379+ e 1,
2, 3 faanfémr & ¥ 1,400 PR WEI ST 9edl © | 15 & diF1 Jodil W KT T Ush-ush
TRt et TRT T 600 €, @

(i)  SHeR Tt o WEsh THHIT SR U 3eqg THIH0T & € § SR HIT |
(i) T THHIOT (eI T STTRT & T | et fohal ST HehelT & 2
(iii) 27T fFE Joa W 21Rshad PR ST =T & 37 4 2
Two schools A and B decided to award prizes to their students for three values, team
spirit, truthfulness and tolerance at the rate of X x, ¥ y and X z per student respectively.
School A, decided to award a total of ¥ 1,100 for the three values to 3, 1 and 2 students
respectively while school B decided to award X 1,400 for the three values to 1, 2 and 3
students respectively. If one prize for all the three values together amount to ¥ 600
then
(i) Represent the above situation by a matrix equation after forming linear
equations.

(i1) Is it possible to solve the system of equations so obtained using matrices ?
(i11)) Which value you prefer to be rewarded most and why ?

1 = X

12. =f[2x 3] - v =0 &, T x [ HIT |
YAt

1 33
A A=| 1 4 3 | FHH T BT |

1 3 4

2 X
If [2x 3] 30 3 =0, find x
OR
1 33
Find the inverse of the matrix A= 1 4 3
1 3 4
65/1/3 4



13.

14.

15.

16.

AR 3 T % T v f e 4
@a+1)@+2) a+2 1
(a+2)(@a+3) a+3 1 |=-2
(@a+3)(@a+4) a+4d 1

Using properties of determinants, prove that
(a+1)@+2) a+2 1

(a+2)(@a+3) a+3 1 |=-2
(a+3)(a+4) a+4 1

/2
I|'|:|'3|'|T-|'65r EQJL 4
") 1++tanx
0

/2

Evaluate : jL
") 1++tanx

0

S HIT f(x

1)2(x+2)dx
AT

WWJ x+2

222 +6x+5

(1 X

Jax-1D2x+2)
OR

Find : dx

~

x+2

Fmd:J 2x2+6x+5

15 Sosl o ¥ §, TSTEH 5 9oa WU €, 2 Fodl 1 Ush THAT AT, foHT Wiaend=r & et
ST & | @IS o] sl ST ol WITehell si2 T i | 4
reran

T {9 qHET T A 9T B §RT W@dd 9 9 & i hl WHHAT SHA:

T W TG H GHET 1 §A B 1 T BT &, 0l WFehdl I ST
(i) T9E e & Sl ¢ |
(ii) STH ¥ T DIS Teh GHET &l h il & |

%W%% | 3fg

65/1/3 5 [P.T.O.



From a lot of 15 bulbs which include 5 defectives, a sample of 2 bulbs is drawn at
random (without replacement). Find the probability distribution of the number of
defective bulbs.

OR

1 1
Probability of solving specific problem independently by A and B are 5 and 3

respectively. If both try to solve the problem independently, find the probability that
(1)  the problem is solved

(1)) exactly one of them solves the problem.

17. A %1 M T I afF 91 85 A, B, C @ D Fe ferfy afewr wAw 41 4 5) + k,
-k 314 A + 4k 7T 4 + 4] + 4k ¥, gnaeta ¥
Find the value of A so that the four points A, B, C and D with position vectors

4+ Sj\ + 1/; —j\ - 1/; 37 + kj\ + 4k and —4i + 43\ + 4k respectively are coplanar.

8. Wi T=G+d+b+ai-j+omm T =2 -] - +uQi+]+20FsTH
AAH T 1T HIT |
Find the shortest distance between the lines
T=(+2j+k+20-}+ K and

—
r

— @ -j-+pi+] 2

19. TAHINW : tan~! 2x + tan™! 3x :%
HAYAT
g I 146 - tan~! ?_Z =sin! % +cos™! %
Solve : tan™! 2x + tan™! 3x :g
OR
63 5 3

. -1 2= -1 = 12
Prove that : tan 16—sm 13+cos 5

65/1/3 6



ug -|
SECTION - C

T AT 20 | 26 Tk TEH T 6 3F H T |
Question numbers 20 to 26 carry 6 marks each.

20. UH I § 4 AT T 4 FeA TS & | Tk 37 It H 2 AT T 6 Flell 78 & | I oAt H @
HIE Th I AGeSAT IAT STl & SR S99 & AGesaT 2 e, Fo T Haemr &, Hepredt St &
ST ST AT T STl € | WTehal S i {6 3 1 veet det H 9 Febredt TS 8 | 6
A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black balls.
One of the two bags is selected at random and two balls are drawn at random without

replacement from the bag and are found to be both red. Find the probability that the
balls are drawn from the first bag.

21. U UK % ek B 200 UM, 37T AT 25 UT. F4T (fat) B STELIHAT &Il & STaih 38 TR P
%% & fAU 100 T 37T FAT 50 . ST B STALIHRA ENA & | Fhl B AghaT G
T SHIIT ST 5 fehett 371er e | fehetl 81 | oF Hohd & | I8 T A {5 el & oA &
foTT a1 TgTelt T T 18T W& | STRIeRT ol If@eh WU qoear SHIHT AT i TeTaal 9 el
HIT | 6
One kind of cake requires 200 g of flour and 25 g of fat, and another kind of cake
requires 100 g of flour and 50 g of fat. Find the maximum number of cakes which can
be made from 5 kg of flour and 1 kg of fat assuming that there is no shortage of the
other ingredients used in making the cakes. Make an L.P.P. of the above and solve it
graphically.

22. IR YR o I RISl 3 H Tl 4T 75 HP 3T bl Ueh &1 @b ol Zehl
1 0T HET © | AR S o HHIOT ° SR % ferw % 100 Ui o HieT 3R SER] & fow
% 50 Ui o Hiex =5 37T €, af FETH @9 | S Sohl hl AN 3 ity | 6
arrar
Teh GHDIOT BT bt 93131 | a 3R b 30 W Bngst & 601 R forg vk fig € | fag e

2 2\y
ot e i (a3 % 1
A tank with rectangular base and rectangular sides open at the top is to be constructed
so that its depth is 3 m and volume is 75 m?. If building of tank costs ¥ 100 per square
metre for the base and ¥ 50 per square metres for the sides, find the cost of least
expensive tank.

OR

A point on the hypotenuse of a right triangle is at distances ‘a’ and ‘b’ from the
sides of the triangle. Show that the minimum length of the hypotenuse is (a% N b%)z

65/1/3 7 [P.T.O.



23.

24.

25.

26.

AT A=RXRE T % A H (a, b) * (c, d) = (a+c, b+ d) TR UG Teh Fememy dfshan
£ | T IS o + W faiag a1 GE=d & | A | * o doqHe 3age 30d ST |

Let A =R X IR and * be the binary operation on A defined by (a, b) * (c,d) =(a+c, b+d).
Show that * is commutative and associative. Find the identity element for * on A.

U & TANT F U TqAier § o x2 + y2 = 32, [Ny = x a7 y-3%T ¥ R & A
SIARET ST I |

Find the area of the region in the first quadrant enclosed by the y-axis, the line y = x
and the circle x* + y? = 32, using integration.

d
aqawww)caxx+y—x+xycotx:0;x¢0$r1%|fswwsrﬁaﬁﬁtr,%m%%ﬁvﬂ'

ng%,ﬂbfyzo% |
arerat
3Tl THIHT 12 dy + (xy + y2) dx =0, G g fF ST x =18 y=1¢ |

Find the particular solution of the differential equation

d
xaxz+y—x+xycotx20;x¢0, giventhatwhenx=g,y=0

OR

Solve the differential equation x*> dy + (xy + y?) dx = 0 given y = 1, when x = 1

TA X +y+2z=1 3R 2x + 3y + 4z = 5 & Ud=sT W@ F e ST ared e
TA X —y+2z =0 T a0 q6T H1 AT A HINT | W qe1 6 95 AL, 3, 6) F T
1A T |

Find the equation of the plane through the line of intersection of the planes x + y +z =1
and 2x + 3y + 4z = 5 which is perpendicular to the plane x — y + z = 0. Then find the
distance of plane thus obtained from the point A(1, 3, 6).

65/1/3 8



QUESTION PAPER CODE 65/1/3
EXPECTED ANSWER/VALUE POINTS
SECTION A

cos? oL+ cos® B+cos’ y=1=>sin? ot +sin>B+sin’ y=2

-1 5
AB= =1 ABI=-28

1-y+xﬂ=—csinx:xg+y+xytanx=0
dx dx

. order =2, degree =3, sum=2+3 =35

~ 1 204 A
a=—=i——=jthen 7a =

NERNG]

» 144

7 14
NN

T

(ﬁﬁ—B)-(ﬁﬁ—B)zl:G:Z

SECTION B

X A B C
2 - + 2t
(x=1)2 (x+2) x-1 (x=1)> x+2

2 1 2
- Z,B=-,C=-=
A=9773 9
2

X 1
- % dx = dx + [———dx — d
j(x—1)2(x+2) ) I9(x—1) XJrj3(x—1)2 ) I9(x+2) )

2 2
= —loglx—11- ——loglx+21+C
=9 g 9 g

3(x-1)

. Let X be the number of defective bulbs. Then

X=0,1,2

22

Marks

Va+ V4

o+ Vs

o+ Vs

h+15

o+ 1,

h+1,

Ya

1v

1v2

1%



10 10¢, -5
PX=0) = -2 =3 px=pn=—a G _10
15, 7 15¢, 21

X 0 1 2

o 3 10 2

X) 7 21 21
OR

E,: Problem is solved by A.

E : Problem is solved by B.

1 1

2
—,P(E,)=—,
y ) =3

! P(E,) ==

= PE =—
P(E,) En=7, 3

1
P(E; N Ey) =P(E))-P(Ey) =

2.2
33

N | =

P(problem is solved) = 1—P(E1)-P(E2) =1-

P(one of them is solved) = P(E,)P(E,)+P(E,)P(E,)

12 11 1
- =
23 23 2
AB = ~H—6j-2k
AC = —i+(A=5)j+3k
AD = —8i— j+3k
4 -6 2
AB-(ACXAD) = |-1 A-5 3[=0
8 -1

23

1+1

1Y%

1v

1¥



10.

I1.

—4(3A-12)+6(21)-2(8L—39) =0=A =9

d, = i+2j+k b =i-j+k

d, = 2i—j—k, b, =2i+]j+2k

A A

]
dy—d, = 1-3j-2k,b;xby =[1 -1
2 1

Ib;Xb, | = 32
(@, -4d,) (b —by) =—3-6=-9

9| 32

Shortest distance = ‘m )

-1 1, _ T
tan  2X +tan 3x_4

— 6x%2+5x—1=0

1 )
= X= g, x =—1(rejected)

—_ =

OR

24

= -3i+3k

1v2
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Il
w2
@,
=
L

+
o
Qo
2

R.H.S.

I
s
=}

I
]
|

-1
/1—X2-(lcos_lx— X 2J_xcos x(—=2x)

1—-x W1-x2 2x

1-x2 2(1-x2)

2 -1
_ X“cos X
\ll—x2 cos Tx—x+o > 2

1-x2 X

2

1-x 1-x

(l—xz)cos_1 x+x2cos I x cos ™! x

(1_X2)3/2 N (1_X2)3/2

13. y= (sinx)* +sin"'Vx

—y= exlogsmx_i_sin—l\/;

d x log sinx : 1
= —=¢€ [log sin X+ X cot X |+ ————
dx & 2x V1-x
. dy _ (sinx)™ (log sin x + X cot x)+;
dx 2\/; V1—-x

14. x=asec*9

dx 3
E = 3asec” Otan 0O

25

1+1

1v2
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15.

16.

Y= atan’ @

dy
E = 3atan’ O sec’ O
2 2
g _ 3atan 36 sec” 0 —in®
dx 3asec’ Otan©
ﬁ_cose-@: cos9 = cos* 0
= 3
dx? dx 3asec’@tan® 3atan6
ﬁ} |
dX2 T = A
e:Z 12a
X, .2
J‘e (x +21) d
(x+1)

_X_l eX—J. 2 2e"dx+j 2 2e"dx
x+1 (x+1) (x+1)
X

_ex=h . @
x+1

System of equation is
3x+y+2z2=1100, x + 2y + 3z = 1400, x + y + z = 600

(1) Matrix equation is

3 27[x] [1100
1 2 3||y|=|1400
1 1{[z] | 600

Ya

1%%



17.

18.

19.

(i) 1Al = =3 # 0, system of equations can be solved.

(iii) Any one value with reason.

[2x 3] {_13 ﬂ m =0

[2x-9  4x] [X} 0

3
3
[2x% ~9x +12x] =[0] = 2x" +3x =0, x=0or —

(a+1)(a+2) a+2 1
(a+2)(@+3) a+3 1
(a+3)(a+4) a+4 1

(a+Dh(@+2) a+2 1

R, >R, -R,
—| 2a+2) 1
R; > R; R,

4a+10 2 0
=4a+8—4a—10=-2.

n/2

1

_ ——dx
I= £1+\/tanx

n/2 n/2 n/2

1 1
— dx = —  dx =
I= Il+\/tan(n/2—x) . '([1+\/cotx h I

0 0

/2 /2
1++/tanx

T
= ————dx=| 1-dx=—
=21 J(; 1++/tanx '([ 2

U

[l

I
&8

27

Jtan x dx
1++/tanx

Va

1+1+1

1+1

1+1

1%2

1¥



SECTION C
20. Plane passing through the intersection of given planes:
xX+y+z-1D+AM2x+3y+4z-5)=0
A1 +20)x+ (1 +30)y+ (1 +4AM)z+(-1 -51) =0

Now (1 +20) 1+ (1+3%) (=) + (1 +40)1=0

1
= A= 3

Equation of required plane is
=x-z+2=0

21. E,: First bag is selected.
E,: Second bag is selected.

A: both balls are red.

1 1 (A) 12 (A) 2
P(E)= 2, P(Ey)=—,P| — |= o P| — |=—
E (F2)=7 (Elj 56 (Ezj 56

P(E,) P(A) 112
p(ﬂj ) E, _ 2756 _6
A P(E)) P(€j+P(E2) P(é;j ; ;é ; 526 !
22. Let x and y be the number of takes. Then
Maximise:
Z=X+Yy
Subject to:

200 x + 100y < 5000
25x + 50y < 1000

x20,y20

28

1v2

1Y2
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Y} Correct figure
at (20, 10), z =20 + 10 = 30 is maximum.
at (25,0),z=25+0=25
B(20, 10) at (0, 20), z=20
a X
e} 25\ 40N,

23. Ixbx3=75=1xb=25

Let C be the cost. Then

C =100 (I xb)+ 100 h(b + 1)

C= 100[1x?]+300(?+1j

dC =25
— = 0+300] —+1
dl * [ 12 * )

€ ooios
a - TrE

d’c . .
dl—2>Oz>ClsmaX1mumwhenl=5:>b=5

C =100 (25) + 300(10)) = Rs. 5500
OR

Correct figure

b AD =bsec 0, DC =acosec 0
a

B \\C L=AC=Dbsec 0 +acosec9
dL
de

=b sec O tan O — acosec O cot O

de_ = lan —b

29



d’L o
— > 0 = minima
do

b. /a2/3+b2/3 a /a2/3+b2/3
= + 173

- b3 a 1
—~L= (a2/3 +b2/3)2/3
24. (a,b)*(c,d)=(a+c,b+d)=(c+a,d+b)=(c,d)*(a,b) .. *iscommutative |R%
[(a,b)*(c,d)] *(e,H=(a+c,b+d)* (e, 1)
=(a+c+e,b+d+f)=(a,b)*(c+e,d+1) 1
=(a,b) * [(c,d) * (e,f) .. *isassociate 8%
Let (e, €’) be the identity
(a,b)*(e,e')=(a,b)=>(a+e,b+e)=(a,b)=e=0,e"=0
= Identity element is (0, 0) 2
25. x*+y*=32; y=x point of intersection is y = 4 %)
4 A/TAB Correct figure 1
4
C Al D 4 42
2
Required Area = Iydy+ I V32-y~dy 1%
- - 0 4
(0]
574 42
y y | 2 -1 Y
=|— | +|=+/32—-y  +16sin —— 1v5
=8+(O+16-£j—(8+16-£]:4n 1V
2 2
26. xd—y+y—x+xycotx=0:>d—y+(l+cotny:1 1,
dx dx \x
1
LF = I(;“"”‘j dx = x sin x 1
e

30



Solution: y - X sin x = I1~x sin x dx

:yXSinX:_XCOSX_i_SinX_i_C

when

X= g’}’ZO,WehaVeC:_l

yX Sin X + X cos X —sin x = 1

OR
dy  —(xv+v2
x*dy +(xy +y?)dx = O:—yzw
dx 5
Puty = ﬂ—v+xﬂ
s dx dx
+ dv (v+v2) = dv dx
v X—=" e p—
- dx vZ+2v dx
dv dx 1 v
:>J.(V+1)2—(1)2 X > gV+2 g g

C y
= —
X

"\ y+x

1
IfX:l,Y:l,th@HC:ﬁ

! y
T 3x T y+X

31
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