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¢ Code number given on the right hand side of the question paper should be written on the
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question paper only and will not write any answer on the answer-book during this period.
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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 Il Type Questions carrying
6 marks each

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

us - A
SECTION - A

U9 &A1 1§ 6 Ak UAE 9T 1 3HF & |

Question numbers 1 to 6 carry 1 mark each.

1. g U Y@ Feeteh 31Tl i enTees Qemaet & 9re HivT o, B, y S &, a sina + sin?B +
sin?y T A fARET | 1

If a line makes angles «, 3, y with the positive direction of coordinate axes, then write
the value of sina. + sin?P + sin?y.

1 2

2. ?JWQC(A:(3 4

j,B:(_ll ij%,?‘ﬁ|AB|WIIW%ﬂ°@QI 1

1 2 1 3
IfA= 3 1 and B = 11,vvritetheva11ueof|AB|.

3. C & 9 &%k ashl o Fot xy = C cos x Tl &Y T el 3Tehet FHIET i@y |

Write the differential equation obtained by eliminating the arbitrary constant C in the

[

equation representing the family of curves xy = C cos x.

4. Wuﬁwu(%jz{j—gfaﬁaﬁ%wmwwmm 1

Write the sum of the order and degree of the differential equation
) (¢
1+ ( ) = 7 02
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5. WEWa =i- 2] B e ¥ v wew Fa HiAw e aRkm 7 w5 § | 1

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

6. A 3 T b HEE GEW E, A @ a9 b % & H BT 7 8, T6(F 22 — b TH AHH
feer § 2 1

- ) ) - -
If 2 and b are unit Vectors, then what is the angle between @ and b so that \/53 -b
is a unit vector ?

ug -
SECTION - B

U HE&T 7 I 19 T TS TR 4 3 H T |

Question numbers 7 to 19 carry 4 marks each.

7. 9| ST f(x dx 4

—1)2(x+2)
AT

ﬁﬁaﬁ%ﬂf x+2

2x2 +6x+5
. X
Find : f—(x B 1)2 r+2) dx
OR

) x+2
Flnd'fZ)c2+6x+5

8. 15 Soal X W, N9 5 Fod TS &, 2 Fosii I Ueh AT AgesaT, o1 HaemomT & Hepren
ST | G dosl] i GE&AT T Wik s 3d iU | 4

YT

QBH%@HW@AWBWWW@WWH%WW:%W%%W%
T T €9 W G H & HA B A F &, A WGHa A DI 5

(i) —FHE & & S ¢

(ii) STH 9 T DIE Teh GHET &l h il & |
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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.

9. % WM I HIT @ 9% {3 A, B, C 71 D e Rt wfwer e 41+ 5) + k,
Sk 31 A + 4k T 4 + 4] + 4k ¥, maeta ¥ 4
Find the value of A so that the four points A, B, C and D with position vectors

41 + Sj + 12 —j\ - 12 37 + 7»]4 + 41A< and —4i + 43'\ + 41A< respectively are coplanar.

10, WA T=(+2+0+rMi-j+ 0T T =i -] -k +pQi+] + 20 FITH
ATH T AT HIT | 4
Find the shortest distance between the lines
T=(G+2j+0+1d-] +k and
T

=2 =i rpl 4]+ 2

L8

11. &A% \G'IQ:tan‘12x+tan‘13x:Z 4
AT
63 5 3
192 2 a2
fﬂ?&'ﬁﬁ@%ﬁ.tan 16—sm 13+c0s 5

T
Solve : tan™! 2x + tan™! 3x = 7

OR

63 5 3
Prove that : tan! 6= sin~! 3t cos™! 5
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1
12. ARy= )i/COS_—xx log\/1—-x %ﬁfﬂ@ﬁﬁ@%ﬁdx (1—2));2 4

xcos! x _cosT x

d
Ify= \/— log\/1 — x?, then prove that axz (1- 2)3/2

13. X % WU (sin x)* + sin~! \[x I Feepers T BT | 4

Find the derivative of (sin x)* + sin™! \/;c w.r.t. x

14. A x=asec 6, y_atan3e%a‘r wuﬂe_4waﬁaﬁﬁ‘t—|@| 4

d—XatO—n

_ 3 _ 3 .
Ifx=asec’0,y=atan O,fmddx 4

(x% + De*
15. 90 i ; e & 4
Find (x2+1)exdx
) 12

16. T fgemerd A @ B 310 foenierdy sl Wedi ol 9T, Feandl a9 Ge-sierdT & goal &
fora wifer feremell shmem: 3 x, T y 4T T 2 1 [WEHR 1 9ed & | foamerd A 1= 99 3, 1, 2
Torenférat =t 3 oot & feT et 3 1,100 TR W& <7 aredl & | fo=erd B 379+ shHeT: 1,

2, 3 fornfét 1 T 1,400 PR @I 7 9&dl € | 3§ 37 dFi Jedl W KT T Teh-ush
TR Tt et TRT T 600 €, A

(i) SWId i o {aeh FHT SR T e THHUT & & H o DT |

(i) T TEIHOT T Rl STETRT o TART | &t fohaT ST Tehal & 2

(iii) 2T fFE Goa W 21shad PR ST =Ted & 37 47 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, I y and  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 ?

(i11)) Which value you prefer to be rewarded most and why ?

65/1/2 5 [P.T.O.
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Find the inverse of the matrix A =

—_— =
w K~ W
~ LW W

18.  ORTUTERT o TUTEHT T TANT ek g T Toh

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

Using properties of determinants, prove that

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

/2

dx
19. 1:I'FTEI'IT'TEEMF'IQ: —
f1+\/tanx
0

/2

Evaluate : fL
") 1++tanx

0

65/1/2 6
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g -|
SECTION - C

9 & 20 G 26 T Uhh U9 6 3FH H T |

Question numbers 20 to 26 carry 6 marks each.

d
20. WWXEXX+y—x+xyc0tx=0;x¢03ﬂ%lf€1?%ﬁﬁﬁaﬂﬁ1'{,ﬁ'ﬂT%%h‘Gl'q’

x= g %, ar y=0 T 6
AT

Wﬁwﬂdy+(xy+y2)dx=0,ﬁm%%57ﬂ’x:1%, y=1 T

Find the particular solution of the differential equation

d
xaxz+y—x+xycotx:0;x;t0, giventhatwhenx=g,y=0

OR

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

21 Tl x +y+z =13 2x + 3y + 4z = 5 H U8 @ F @A SH ared qen
TA X -y +2z =0 W a0 q67 H GHHT A BT | T Ta1 6 95 AL, 3, 6) F T
T HIT | 6
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).

22. TH It H 4 AT 4T 4 Al T € | T 3T Sof § 2 W61 1 6 hiedl TS & | i1 Sedl | |
IS T Il gesdl AT ST & 3R ITH F Agesdr 2 e, 541 ufewemomr &, et s &
ST FHT oTTeT OTE ST § | skt e iy o 1 T Teet Oet H | el T E | 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.
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23. U YR H heh BT 200 UT. 37T T7 25 UT. ST (fat) i STELAHAT &Il & STaih A THR F
% & T 100 1. 37T q&T 50 1. ST B STEvAhAT Bl § | el Fl Shad G
T HIT S 5 Thott 37T T 1 fohelt a8 | o Tohet & | F¢ HH HiSTT 5 Shebl o oM &
ToTT a1 U=t <l HHT & W | SR i G WU FHET T AT 1 Ferdal & gt
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.

24. IFEAHR SER T SFAHT AR 6 3 H Tl q4T 75 HE AT 1 T o1 GoFbd I o
1 FTHOT AT & | A SR H FHT § SR % o T 100 99 T Wex iR Feri & forg
% 50 T o WeX =g e &, o =i @d | S Zohl S AT I HIT | 6
AYAT
TS THHIOT YT Bt T & a 31X b T W gt o vl W e w fag & | o wifse
2 2y
0T Hi FATH TS (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 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
3
sides of the triangle. Show that the minimum length of the hypotenuse is (a% N b%)z.
25. WMTA=RXRE T * A H (a,b)*(c,d) = (a+c, b+d) TR IR T Tgamart disman
T | Tag HIRTE o6 + 550 Tafoa a2 I & | A H + %7 doaHe 37ead 1T Hir | 6
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.

26. THEC & YA ¥ W TqAT H g9 a2 + y2 = 32, Y@M y = x a7 y-3%T ¥ R &
SAHA AT P | 6

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.
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QUESTION PAPER CODE 65/1/2
EXPECTED ANSWER/VALUE POINTS

SECTION A
Marks
1. 1-y+xﬂ=—csinx:>Xd—y+y+xytanx=0 N+
dx dx
2. order=2,degree=3,sum=2+3=35 o+ Vs
~ 1 2 » 14A
3. a=—&i- Jthen7a i B+
NCRNG \f 5
4. (\/55_5).(\/55_5)=1:>9=% Yo+ Vs
5. cos® o+cos?B+cos’y=1=>sin’ a+sin B+sin’ y=2 Vo4 1
-1 5
6. AB= =|ABI=-28 1+
4 8
SECTIONB
7. y= Xcos_ —longl x?
1-x2
-1
| ll—xz-(lcos_lx— X 2]_){005 x(22x)
dy _ 1—;( 2V1-x N 2X2 141
dx 1-x 2(1-x%)
2 -l
\/l—xzcos_lx—erw
= 1-x* +—2 1
1-x2 1-x2

(1 X )cos x+x2c0s_1x_ cos ' x

(1-x )3/2 _(1_X2)3/2

12

Get More Learning Materials Here : & m &N www.studentbro.in



10.

y= (sinx)* +sin”! Jx

—y= exlogsmx_l_sin—l\/;

= j—z = 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
a0 3asec’ Otan©
Y= atan’ @

dy

=~ _ ) 2
a0 3atan“ O sec” 0

dy 3atan” O sec’ O B

= 3 =sin0
dx 3asec’ Otan 0
d2y _ cosG-d—e: cos O _ cos* 0
= 3
dx? dx 3asec’0tan® 3atan
dzy} )
dx2 _
X“ |,_n =
9—4 12a
X,.2
j'e (x +21) dx
(x+1)

Get More Learning Materials Here : &
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I1.

12.

13.

Get More Learning Materials Here : &

X_l-ex— 2exdx+j 2 2exdx
x+1 (x+D (x+1
X —
_¢ (x 1)+C
x+1
System of equation is

3x+y+2z=1100, x + 2y + 3z = 1400, x + y + z= 600

(1) Matrix equation is

(i) IAl = -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=00r —

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

(a+D)(@a+2) a+2 1
R, >R, -R,
_| 2a+2) 1

R, > R:—-R
4a+10 2 0 3o
—4a+8—4a—10=-2.

14

1v2

Va

1+1+1

1+1

1+1
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14.

15.

16.

Get More Learning Materials Here : &

/2

S
- 0 1++/tan x

nJ/-Z 1 nJ/-Z 1 dx = J- \/ tan x dx
I= 1+ 4/tan(m/2— x) 1++/cotx 1++/tan x

m/2 m/2
ol J- 1+\/tanx J.ldxzz
1+\/tanx 2

T
=7

X A B C
2 - + 2t
(x=D%(x+2) x—-1 (x=1)*> x+2

c=-2

2 1
A:_aB:_,
9 3 9

J (x—l)zx(x +2) ax = 9(x2— H&

1
3(x-1)

2 2
— —loglx—1I- ——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=0)= —2=2 P(X=D=—ct 0 _10
15, 7° 15, 21

3¢ 2

2 _ =
PX=2=15. 21

X 0 1 2

o 3 10 2

(X) 7 21 21
15

1 2
—— dx- d
+I3(x—1)2 * I9(x+2) *

1Y2

1v2

%)
1%2

1%2

1%2

1+1
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OR
E : Problem is solved by A.

E,: Problem is solved by B.

1
2’

1 — 1 = 2
P(E2)=§,P(E1)=E,P(E2)=— 1

P(E,) = 3

_ 12 2
P(problem is solved) = 1-P(E,)-P(E,) = 1—§'§=§ 1%
P(one of them is solved) = P(E,)P(E, )+ P(E;)P(E,)
_12 111 1%
23 23 2
17. AB = —4i—6j—2k
AC = —i+(A—5)j+3k 1%
E = —8/.1\—34-312
4 -6 =2
AB-(ACXAD) = |-1 A-5 3[=0 1
-8 -1
—4(3h—12) +6(21)—2(8A—39) =0 => A =9 1%
18. & = i+2j+k b =i—j+k
1
d, = 2i—j—k b, =2i+]j+2k
ik
d,—d; =1-3j-2k,b;xb, =1 -1 1| =-3i+3k Yo+ 1
2 1 1

16
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19.

Get More Learning Materials Here : &

|61X62| = 3\/E
(3, _51).(61 _52) =-3-6=-9

9] 32

Shortest distance = ‘m = -
tan"' 2x +tan”' 3x =

_1( 5x j T
tan =
1-6x 4

5x
1-6x>

T
4

=1
— 6x2+5x—1=0

= x= —, X =—1 (rejected)

1
6’

OR

3 5

RHS. sin_li+cos_l—=tan —+tan*1i
13 12 3

5

5 4
7+7

tan| 12 34
1-—.=

3

e
12

1]
=y
=
|

17
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20.

21.

Get More Learning Materials Here : &

SECTION C

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
50
Correct figure

|

20

B(20, 10) at (25,0),z=25+0=25

3 A » X

o 5\ A0 at (0, 20), z =20

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

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

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

dc 25
— = 0+300] =241
dl ( 12 j

€ _ooics
a -~ UTtE

d*c , ,
dl_2 >0 = Cismaximumwhen/=5=b=5

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

18

at (20, 10), z =20 + 10 = 30 is maximum.
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OR

Correct figure 1
A
AD =bsec 0, DC =a cosec 0 1
0 D
b a\\ L=AC =bsec 0 +a cosec 0 1
0
B © a4
Ty =b sec O tan 6 — acosec 0 cot 0 1
& == 1
o =tan’ 0= b
d’L .
— >0 = minima
do
[2/3 ,2/3 [.2/3 ,1.2/3
L:b- a”’ +b +a a”’”+b
WE 13 1
—~1L= (a2/3 +b2/3)2/3
22. (a,b)*(c,d)=(a+c,b+d)=(c+a,d+b)=(c,d) *(a,b) ... *is commutative 12
[(a,b) *(c,d)] *(e,f)=(a+c,b+d) * (e, 1)
=(a+c+e,b+d+f)=(a,b)*(c+e,d+1) 1
=(a, b) * [(c,d) * (e, ) .. *is associate 12
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
A
23. 442 |B x*+y?=32;y=x point of intersection is y = 4 %)
4
A4, 4
¢ &9 Correct figure 1
<t 0 > 4 4\/5
Required Area = Iy dy + _[ \/32—y2dy 1v2
0 4
Y

19
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24

y Y o7 o2 gl Y
=|—| +|=+/32—y  +16sin 14
MG [2 ’ ml 2

=8+ 0+16- = || 8+16-% |=4m 172
2 2
24. xd—y+y—x+xycotx:0:>d—y+(l+cotxjy=1 15
dx dx \x
LE = eI(xmtX)dX = X sin x 1
Solution: y - x sin x = jl-xsinxdx 1%
= yxsinx=-xcos X +sinx +C 1
when
T
X:g,yz(),wehaveC:—l 1
yxsinX + xcos x —sinx =1 1
OR
2 2 dy _-(xy+y°)
x“dy+(xy+y)dx =0=>—=—"—" 1
dx X
Put QX_V+XQX 1
uy=v= dx dx
d d
= VHX— = —(V+VI) = 3 A
X v 42y dx
dv dx 1
= |————-| — = <log =—logx +logC 1
j(v+1)2—(1)2 X 2 Tv+2

C / y
= — = 1
X y+X

20
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1

Ifx=1y=1 thenC= 5 1

! y
= 3x y+X

25. Plane passing through the intersection of given planes:

xX+y+z-1)+A2x+3y+4z-5)=0 1

1+20)x+ (1 +30)y+ (1 +40)z +(-1 -51) =0 1%2

Now (1 +20) 1+ (1 +3A) (D) + (1 +4M)1=0 12
1

:>7\.:_§ 1

Equation of required plane is

=>x-z+2=0 1
26. . : First bag is selected.

E,: Second bag is selected. 1

A: both balls are red.

1 1 (A) 12 (A) 2
PE)==.PE)=-,P| —|=—.P| — |=— Vot Vot 1+1

VT 2" |E, ) 56 |E,) 36

P(E,) P| 2 112
p(EL) _ E, ___ 2756 _6 vy 1
A A Ay L1212 7 S
P(E,) P E +P(E,) P 5] 25567256
21
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