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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. afwra =1 2j % foen & v wfker sia ST foree o 7 39 1

Find a Vector in the directionof @ =1 — 2j that has magnitude 7 units.

2. AT @ G b HHAE AR &, A 4 A1 b % S 1 BT T 8, 6 122 — b TH AEH
Hfeer & 2 1

- f . - -
If 2 and b are unit Vectors, then what is the angle between @ and b so that \/55) - b
is a unit vector ?

3. I U W Hewlie SR e GeT % | ®ivT o, B, y T &, o sino + sin?P +
sinZy T 7 fefEy | 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.

1 2

4. w&:A:& 4

j,B:(_ll ij%,a‘r|AB|a€ruﬂ%1f@tr| 1

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

65/1/1 2



5. C o1 {gctiud &%k a5kt & Fot xy = C cos x i FEUT X ATAT STahet FHIH0T gy | 1

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

6. Wﬁml{%ﬁﬂ@-}fﬁﬁ%ﬂmmnﬁ%@ 1

Write the sum of the order and degree of the differential equation
dv\# d2v)3
(@) =7
dx

ug -
SECTION - B

Ty &1 7 9 19 Ak TS U9 4 3F 1 & |

Question numbers 7 to 19 carry 4 marks each.

7. B foRme A T B YU foRneEt st WeANT Sl WieHT, Yeganedr q°T Heeierdl & Hedl &
fote wifq foremetf shmeT: 3 x, ¥ y T4 T 2 1 TR AT 9t & | faemera A o1+ s69en: 3, 1, 2
Torenfémli st &1 oot o oI FeT 3 1,100 TEHR W@ET 37 9l & | foreetd B 310 s 1,

2, 3 Tornfém @1 T 1,400 PR WET A1 ARl & | Afg 37 diFl Jedi W) KT 70 uhus
TREHR Hl FeT TR T 600 &,

(i) IR TEIfd & 3Eeh FHHIT SHIHT U 3Meg FHH0T & € H e BT |

(i) T TEIHOT hT <Rl TTeZRl o UaNT & get fehar ST Tehall & 2

(i) 377 fFT Jod W IRIshad PR ST =Ted € 3R 4 2 4

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, I 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

(1) Represent the above situation by a matrix equation after forming linear
equations.

(1)) Is it possible to solve the system of equations so obtained using matrices ?

(1ii1) Which value you prefer to be rewarded most and why ?

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



102
8. AR[2x 3] I OH;} O &, @ x I SIS |
HAYAT
~1 3 3
T A=| 1 4 3}5@@ T HIT |
|1 3 4
e L2 )0 m
If [2x 3] 30 3—,1nx
OR

9. WRITERI o TOTEHT 1 TGN 6ok (g BT o
(a+1)@+2) a+2 1

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

(a+3)(a+4) a+4 1
Using properties of determinants, prove that
(a+D@+2) a+2 1

(a@a+2)(@a+3) a+3 1 |==22
(a+3)(a+4) a+4 1

/2

dx
10, AA YA &GT : | —F—
J1+\/tanx
0

/2

dx
Evaluate : | —F7—
1+ \/tan X
0

11. 9 ife fmdx

AT

Waﬁ%ﬂf x+2

2x2 +6x+5

o x
Fmd’f(x—l)z(x+2)dx
OR

F'd'f x+2
e 2 s6x+5

65/1/1 4



12. 15 9oai % & 9, 99 5 509 TR €, 2 osll T Ueh AT AGe3AT, T 1 UieemomT 3 Hepren

ST & | &S Fodl] S AT Sl WRehdT s Jd hifT | 4
Srerar
w%ﬁwwaﬁAmBmwﬁawﬁmaﬁaﬁuﬁmﬁw;%W%% | 3fg

T W TG H GHET 1 §A B 1 T B &, 0l WiFehdl I ST
(i) T9EEA & Sl ¢ |
(ii) STH 9 T hIS Teh GHET &l h il & |

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
(i)  the problem is solved

(i1) exactly one of them solves the problem.

13. A\ %1 OF T T AfF =R 85 A, B, C 71 D e ferf afewr wAw 41+ 5) + k,
S —k, 314 A + 4k 7T —4i + 4] + 4k ¥, graeia ¥ 4
Find the value of A so that the four points A, B, C and D with position vectors

41 + Sj\ + 12, —j\ - 12, 31+ 7»3'\ + 412 and —41 + 43'\ + 412 respectively are coplanar.

14, WA T=(+2+0+rMi-j+ 0T T =i -] -k +pQi+] + 20 FITH
AAH T AT HIT | 4

Find the shortest distance between the lines
T=(+2+k+Ai-] +k and
- Ao A ~oon A
r=Q2i—j-k +u?2i+j+2k)
65/1/1 5 [P.T.O.



15. Waﬁ%ﬂ‘ tan! 2x + tan! 3x =% 4

AT

63 5 3
g it 7o« tan™! 16= sin~! IERs cos™! 5

T
Solve : tan! 2x + tan™! 3x = 1

OR

63 5 3
. -1 = _ in-1 =— -1 =
Prove that : tan 16 = s 13 + CcoS 5

18. 'Clﬁ'x=asec39,y=atan39%)ﬁdx2‘°lﬂﬂﬁe=zq1‘§|ﬁ‘°lﬁﬁ|ﬁ‘| 4
d%y T
If x = a sec? 9,y=atan3 0, f1nddx2 at9=4
‘ (x% + e*
19. 3d ifT TS 4
Find (x2+1)exdx
R RIS

65/1/1 6



20.

21.

22.

23.

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

ug -|
SECTION - C

9 T 20 § 26 T UAH U 6 3FH H ¢ |

Question numbers 20 to 26 carry 6 marks each.
AT A=RXRE T % A H (a, b) * (c, d) = (a+c, b+ d) FRT U Th ememy dfshan
¢ | fag =i i + op fafmig qen Tead & | AW * o s 3Ta9d 1d I |

Let A =R X R 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, [N y = x a9 y-3%T ¥ R & A
&IARET 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
meaxz+y—x+xyc0tx=0;x¢0$f%lﬁﬂ?%?f$‘lﬁaﬁﬁ1'{,ﬁTIT%%b‘GIH

ng%,ﬁbfyzo%l
YT

3T TR 2 dy + (xy + y2) dx =0, G e P Tax =18 y=1¢ |

Find the particular solution of the differential equation
d
xax2+y—x+xycotx:0;x¢0, given that whenx: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 TR ST ared @
TA X —y+2z =0 W TFad a1 H AT A HINT | T Te1 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).



24.

25.

26.

65/1/1

TS It | 4 ICT qAT 4 et 719 © | Uoh 3177 It § 2 et q7 6 et 78 & | 7 ool 5 F
HIE Th I AGeSAT AT STl & AR S0 & AGesaT 2 e, Fo T e &, Hepredt St &
ST T AT TS Sl & | TR S SHINT foh AT 15 Teet 9e1 # § et 158 |

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.

Tsh UK % heb ol 200 TT. 31T IAT 25 1. T (fat) T DA Bl & STaieh S ThR
%k & fIT 100 7. 3T qAT 50 . AT BT SAYIHAT el & | hehl bl Aehad G
T SHISTT ST 5 Tohedt 3T1eT a2r | Tohedl o & o9 Tobdl & | I8 T liioTY {5k hebl o I o
T e et ot Y T W | ST i g T T SR U TR J &l
HIfT |

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.

TR SR & AR IART ol 3 | el q&r 75 TP ST bl Ueh 6T g bt <oht
1 0T SHET © 1 AR SR o HEIOT ° SR % foiw % 100 Ui o Hie 3R SER] & fow
% 50 Ui =T Hiex o5 31T &, af FdH @ § &1 88hl i T 30 ShioTd |

3reran
TS THHIT ST Bt T & a 3 b I W gt o ol W o we foig & | o wifste

2 2y
T B A ATS <a3 +b3) T |
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 m3. 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%)i



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

SECTION A
Marks
~ 12 2= ~ T2 144
a=—=i——f+=jthen7Ta=—Fi——F7] Y+
NN NN
(\/EE—B)-(\/EE—B)=1:>9=§ Yo+ Vs
cos? o+ cos B+cos” y=1=>sin® at+sin’B+sin?y=2 Vst 1
-1 5
AB = =|ABI=-28 B+
4 8
1~y+xﬂ=—csinx:>xd—y+y+xytanx=0 +la
dx dx
. order=2,degree=3,sum=2+3=35 Va+ Vs
SECTIONB
. System of equation is
3x +y+2z=1100, x + 2y + 3z = 1400, x + y + z = 600 12
(1) Matrix equation is
3 2| x 1100
1 2 3||y|=|1400 1
1 1|z 600
(1) IAl = -3 # 0, system of equations can be solved. Yo
(ii1) Any one value with reason. 1



10.

I1.

3
[2x% ~9x +12x] = [0] = 2x” +3x=0,x=00r —

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

(a+1)(a+2) a+2

1
1
1

1

R, - R, -R;
—| 2(a+2) 1
R; - R;—-R,
4a+10 2 0
=4a+8—-4a—-10=-2.
n/2
1
_ ——dx
I= ;'; 1++/tan x
n/2 n/2
1 1
_ dx= | ——
I= g 1+ Jtan(x/2—x) g 1++cot x
/2 /2
ol I 1+\/tanx I 1. dX—E
== 1+\/tanx 2
_E
=17y
X A B C
2 - + 2t
x-D"(x+2) x-1 (x-1)° x+2
2 1 2
A=_9B:_,C=__
9 3 9

}

/2

dx—j

\/tanx
1++/tan x

1+1+1

1+1

1+1

1%2

1¥

%)

1%



2

X 1
—  dx = dx + [———dx— d
I(><—1)2(x+2) * j9(x—1) X+I3(x_1)2 b I9(x+2) *

1
3(x=1)

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

. Let X be the number of defective bulbs. Then

X=0,1,2
10 10¢, -5
P(X:O):i:E’P(X:D:M:&
15¢, 7 15., 21
5¢, 2

PX=2)= 15 75

X 0 1 2

b 3 10 2

(X) 7 21 21
OR

E : Problem is solved by A.

E,: Problem is solved by B.

1 — 1 — 2
P(Ez)zg, P(El)ZE,P(Ez) =3

P(E 1
( 1)_ 2’

1
P(E| NE;)=P(E)) -P(E;) =

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

w |
W |

N | =

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

+

W |
| =

1
3

N | =

L
T2

1Y2

1v2

1+1

1v

1%



13.

14.

15.

AR = —4i—6j-2k

AC = —i+(A=5) j+3k

AD = -8i—j+3k

4 -6 =2
AB-(ACXAD) = |-1 A-5 3|=0
|

—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

>

J
d,-d; = i-3j-2k, b xb, =[l -1
2 1

e

= —3i+3k

- =

by xb, | = 32
(@, -a))- (b ~by) = —3-6=-9

Shortect ‘i‘_ﬂ
ortest distance = 3 \/5 2

T
tan ! 2x +tan"' 3x = Z

1Y2

1v2

h+1

Ya



— 6x2+5x—1=0 1

=Xx= é x =—1 (rejected) 1
OR
sin'— — tan 1i 1
12
cos_IE = tan_li 1
5 3
.- -1 3 -1 -1 4
RHS. =sin  —+cos —=tan —+tan —
5 3
5 4
7+i
= n !
12 3
163
= tan — 1
16

-1
ll—xz-(lcos_lx— X 2]_){005 x(=2x)

d _ )
@ _ 1 ;( 1-x= 2X : -
dx 1-x 2(1-x2)
2 -1
\/l—x2 cos_lx—x+7x cos X
_ 1-x2 " X |
1-x2 1-x2
(1—)(2)cos_1 X +x%cos ' x _ cos ' x
— (1—x2)3/2 - (1—x2)3/2 1



17.

18.

19.

y= (sinx)* +sin”'vVx

=>y= ghlogsinx 4 gin~l \/;

= j—i = e*logsinX 100 gin x + x cotx]+ﬁ

- dy _ (sinx)* (log sin x + X cot X)+;
dx 2Jx N1-x

x =asec’ 0

dx

- _ 3
do 3asec’ Otan©
Y= atan’ 0

dy

— = 2 2
a0 3atan“ O sec” 0

dy 3atan” O sec’ O B

= 3 =sin0
dx 3asec’ Otan©
2 4
Py g0 cosd _ cor'd
dx? dx 3asec’0tan® 3atan
dz_y} |
dx? = T4

9—1 123.

X2
je (x +21) dx

(x+1)

1v2

1v2

Ya

Ya



X_l-ex— 2exdx+j 2 2exdx 1
x+1 (x+1) (x+1)
X a—
_ x 1)+C 1
X +1
SECTION C
20. (a,b) *(c,d)=(a+c,b+d)=(c+a,d+b)=(c,d) *(a,b) .. *is commutative |R%

[(a,b) *(c,d)] *(e,f)=(a+c,b+d) * (e, )

=(a+c+e,b+d+f)=(a,b)*(c+e,d+1) 1
=(a, b) * [(c,d) * (e, ) .. *is associate 112
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
21. A x*+y?*=32; y=x point of intersection is y = 4 %)
442 |B
4
o A 4) Correct figure 1
4 42
< = 2
o Required Area = Iydy+ I V32-y~dy 1%
0 4
574 42
\ y y | 2 -1y
=|—| +|=432—-y +16sin  —— 1v5
{2}0 {2 Y 4\5}4 ’
=8+(O+16-£j—(8+16-£]:4n 1%
2 2
22. xd—y+y—x+xycotx=0:>d—y+(l+cotny:1 1,
dx dx \x
IF = J.(;+C0txjdx =X sin X 1
e



23.

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

= yxsinx=-xcosXx+sinx+C

when

x:%,yzO,wehaveCz—l

yxsin X + X cos X —sin x = 1

OR
dy  —(xv+v?2
x*dy +(xy +y*)dx = O:—yzw
dx 5
Puty= ﬂ—v+xﬂ
s dx dx
+ dv (v+v) = dv dx
v X——=" e p—
- dx vZ+2v dx
dv dx 1 v
- == -lo — _logx +1logC
jj(v+l>2—<l>2 x 2 Sygpl BRTR

C y
=
X

- y+X

1
IfX=1,y=1,thenC=ﬁ

1 y
= 3x y+X

Plane passing through the intersection of given planes:
xX+y+z-1)+AM2x+3y+4z-5)=0
A+20x+ 1 +30)y+ (1 +4M)z+(-1 -51) =0

Now (1 +2A) 1 + (1 +3A) () + (1 +4A)1=0

1v2

1%

1%



e L
—A=73

Equation of required plane is
=>x-z+2=0
24. E.: First bag is selected.

E,: Second bag is selected.

A: both balls are red.

1 1 A 12 A 2
P(El)_ ,P(E;)=—,P| — |=—,P| — |=— B+l +1+1
2 E, ) 56 E, ) 56
P(E,) P(Aj 112
E E, ___2"56 _6
P = = == Va+ 1Y,
A A Ay L 12 1.2 7
P(E|) P E—l +P(E,)P E—z 2756 2 36
25. Let x and y be the number of takes. Then
Maximise:
Z=X+Yy 1
Subject to:
200 x + 100y <5000
25x + 50y <1000 2
Y x20,y=20
5} Correct figure 2
at (20, 10), z=20 + 10 = 30 is maximum.
20 at (25,0),z=25+0=25 1
B(20, 10)
A
< >X at (0, 20), z=20
o} 25\ 40

10



26.

Ixbx3=75=I[xb=25
Let C be the cost. Then

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

C= 100(1X?j+300(?+1)

dc 25
o= 0+300[1—2+1j
€ _omizs

a - =

d’c

dl

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

b
a
B 0 C

3 >0 = Cismaximumwhen/=5=b=5

OR
Correct figure
AD =bsec 0, DC =acosec 0

L=AC=bsec 6+ acosec0

dL

£ =b sec O tan 6 — acosec O cot O

dL

a
- - 3 —_
10 =0=tan’ 0= b

d’L N
— > 0 = minima
do

_ b- 132/3+b2/3 +a /a2/3+b2/3

L
bl/3 al/3

= L= @343

11
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