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General Instructions :
- (i)  All questions are compulsory.

(ii) The question paper consists of 29 questions divided into three sections A, B and C.
Section — A comprises of 10 questions of one mark each, Section — B comprises of
12 guestions of four marks each and Section — C comprises of 7 questions of six
marks each. '

(iii) All questions in Section — A are to be answered in one word, one sentence or as per
the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in 4
questions of four marks each and 2 questions of six marks each. You have to attempt
only one of the alternatives in all such questions.

(v)  Use of calculators is not permitted. You may ask for logarithmic tables, if required.

g - A
SECTION - A
A ST 1 ¥ 10 T TR T 1 SEHE |
Question numbers 1 to 10 carry 1 mark each.

1. wfw i+ 3]+ 7k % afe 21 - 3) + 6k T v T ST |

Find the projection of the vector i+ 33\ + 7k on the vector 21 — 33\ + ok.

5 39 WS 1 GRY RO W ST St fg (a, b, o) ¥ S SR § A W
T -d+j+b=2Fgmm e ‘
Write the vector equation of the plane, passing through the point (a, b, ¢) and parallel

tothe plane T - (1+] +k) = 2.

3. 3 + = | 1 - arere Rt |
[

1
Write the antiderivative of (3\]; + %)

3471y [7 0
4 qﬁ”[s x]+[0 1]=[10 5}%’3}(’“”)““%%'

w5 e[ VL do s b
s x)*tlo 1)L 10 5 pRRdG=Y
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I T 1][1 °]=o.

-2 0
1
J-o

0
Solve the following matrix equation for x :, [x 1] [ 2 0

2x 5 6 -2

6. 3 =’ ’%,a‘rxmrmfaf@;rl
8 x 7 3
2x 5 6 -2

If 8 »|= , write the value of x.

7 3

7. 7—TF<«'sin(sin‘1§+cos‘1x)=lﬁﬁquﬁiﬂﬁﬁﬁml
If sin (sin‘l‘;'+ cos~! x): 1, then find the value of x.

8. wwwmﬁ%wﬁ,W*wmdﬁmtﬁWa,beR—{O}
%Wa*b:%bmm%lﬁ2*(x*5)=10aﬁxwmmml

b
Let * be a binary operation, on the set of all non-zero real numbers, given by a * b = %-‘

forall a,b e R - {0). Find the value of x, given that 2 * (x*5)=10.

9. TF I HifSTw : fcos‘1 (sin x) dx.

Evaluate : f cos™! (sin x) dx.

10. =i 9w 7 ok b ww weR F ¥ 5 | 7] = 3, l?l:%w"gx‘?wwuﬁw?ﬁa}
2 3R B % s 1 ot ferfia |
If vectors @ and l—)) are such that, I?I =3, lgl =% and 7 X B’ 1S a unit vector, then

write the angle between a and b.

- 65/1/2 ‘ 3 [P.T.O.



11.

12.

13.

Tog -
SECTION - B

o G 11 ¥ 22 7 T T 4 FTHE |
Question numbers 11 to 22 carry 4 marks each.

%WWWWWf@):Sﬁ—M%IZxHS
(a) - FRER aEmH € |
(b) FRECFEARE |

It

'ﬂﬁx;asin"‘eﬁmy:acos?’e%fﬁa‘ 9=%QTW%@TWW%@WW |
g |

Find the intervals in which the function f(x) = 34 —4x3 — 1262 + 5 is
(a) strictly increasing
(b) strictly decreasing

OR

Find the equations of the tangent and normal to the curve x =2 sin®0 and y = a cos’0 at

T
0=%

6
sin®x + C08°X
T T ST J————_dx

sin®x - cosZx
IFgan

T e BT f(x-s)\/x2+3x—18dx

sinfx + cos®x

Evaluate : J——i———T dx
sin“x - COS“X

"OR

Evaluate : f (x— 3032+ 3x— 18 dx

R ST THIHT Bl EA B :

dy
@ -Dgy

Solve the following differential equation :

R A
o -1 gy

65/1/2 4
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dy _1(dyy y
14 Ay = i i -1 (-2 -0

Qz_x_l(glz)z_x_o

Ify=xx,provethatdx2 yldx) “x=

15. fpdl o ot 7, b, © % e fag S e
[2+8.8+0.2+32)=2[2.%.7]
3T

e 3, b CWER T+ b+ =0 |7 =3.|b|=5mm|3|=7¥ 1D
% S T HI0 T HIT |

- D=
Prove that, for any three vectors a, b, c
[_a>+_b),—8+?,?+3]=2[?,g,'3]
OR
Vectors?,_b)and_gare suchthat?+g+?=6md|5)|=3,|l_))|=5and|?|=7.

Find the angle between E)and f;

\/1+sinx+\ll—sinx) X ( n)
-1 =3; 0,7~}
16. o ST 7 cot (\/1+sinx—\/1-—sinx 7:x€ |0,

AYar
ﬁﬁ{aﬁﬁv% 2 tan™! @) + sec™! (217@ +2tan™! @) =

Prove that cot™! (\/1 +sinx+\/1—sinxJ=£.xe (O E)
N1 +sinx—1-sinx) 2’ T4y

OR
1 ' 53[2] N =
S -1 -1{2)_ &
Prove that 2 tan (5) + sec ( 7 + 2 tan (8) =4

17. O A={1,23,..,9) TN AXATRTHE T T AXATH (a,b), (c, d) F T
(@, b)R(c, d) A a+d="b+ c FRI wRenie & | g T fF R T oo o & | o
i [(2, 5)] ff T BT |

Let A = {1, 2, 3,....., 9} and R be the relation in A X A defined by (a, b) R (c, d) if
a+d=>b+cfor(ab), (c,din A X A. Prove that R is an equivalence relation. Also
obtain the equivalence class [(2, 5)]. :

INE

65/1/2 5 [P.T.O.



18.

19.

20.

21.

22.

T 1o S A 1 e B ore a1 ereet @ e | Tt et ofaw & gt wet &
ﬁﬁaﬁ%mﬁﬁwﬁuwﬁwaﬁﬁfwa&%ﬁmw%%ﬁ

(i) TE9 Bl =T A Y |
(i) 7 9 T 0F ToI o ¥

Assume that each born child is equally likely to be a boy or a girl. If a family has two
children, what is the conditional probability that both are girls ? Given that

()  the youngest is a girl.

(ii) atleast one is a girl.

TR % ot 3% e R/ Fre @ g 9T -
a+b+2c a b
c b+c+2a b =2(a+b+c)3
c a c+a+2b

Prove the following using properties of determinants :

a+b+2c a b
c b+c+2a b =2(@+b+c)
C a c+a+2b

tan™! (\/ﬁjmsin‘l (2x\1-22) % wmm A T HIT |

Differentiate tan™! ( \/]Lz) with respect to sin™! (2x \1- xz).
- X

e srereret wefteor Y ot i -
cosec x log y % +x%y2 = 0.
Solve the following differential equation :

d
cosec x log y a% +x%y2 =,

: 3 . 5— -7 3 — - - !
f —4x=L4 =z—-l-5 T-MTx78=2y28=Z35 ﬂ_ 5

‘ . 5= -7 - - —
Show that the lines —4x=14 =Z_-'?53andx78=2X2 8=Z35arecoplanar.

65/1/2 6



23.

24.

25.

65/1/2 7 [P.T.O.

e -9
SECTION - C

T ST 23 | 29 T Yl T 6 SFHFY |
Question numbers 23 to 29 carry 6 marks each.

T & F 0 MR F e T T O € | S9% I Few % fow et
% 5,760 € o ser & o o @ afiw 20 T ¥ R = ¥ | o goreite frens
TN % ge ¥ 360 €, SEiE UF 9 ¥ T ol 9T 6 qea T 240 ¥ | 9% T
TR TR Y T 22 T U o Fehall & T 819 © T aredt IR Y ¥ 18 7 I | 98
A X T a8 @lie ™ T T S g €, 98 Ui & e R ver =t e se sifbeen
Y 8 2 ST B o Igeh AT T S W §RT 66 HIT |

A dealer in rural area wishes to purchase a number of sewing machines. He has only
T 5,760 to invest and has space for at most 20 items for storage. An electronic sewing
machine cost him ¥ 360 and a manually operated sewing machine ¥ 240. He can sell
an electronic sewing machine at a profit of ¥ 22 and a manually operated sewing
machine at a profit of ¥ 18. Assuming that he can sell all the items that he can buy,
how should he invest his money in order to maximize his profit ? Make it as a LPP and
solve it graphically.

9T % 52 TRl I T g W W U U @ ST € | 99 U H 9 i o et s € (angesar
i ) STt g6 % U ST § | @ T UR 3 g S e i ST e § 2

AT
15 508 % U X A ©, T 5 qfeqet oo §, U e Wioedo T died 4 woslt B Th
et freprenm mar | Jfeqel Sest @t dw w1 midwar de T FIT 1 1 de H A {|
FIT |
A card from a pack of 52 playing cards is lost. From the'remaining cards of the pack
three cards are drawn at random (without replacement) and are found to be all spades.
Find the probability of the lost card being a spade.

OR

From a lot of 15 bulbs which include 5 defectives, a sample of 4 bulbs is drawn one by
one with replacement. Find the probability distribution of number of defective bulbs.
Hence find the mean of the distribution.

3t foemer P aen Q w7 €U faenfl @t e, fredr aur wHa # uEs @ % qed
W REHR 31 9ed § | foener Pooawas A 3, 2 7w 1 fornteat @ AR qea % fog
A X x, Ty T T 2 31 TR § ST T REHRI 1 ot ged < 1,000 ¥ | feremery Q e
Fw: 4, 1 3R 3 fomfrl ® = g ¥ e g T 1,500 R WET A1 98
(@ T T S € o el W A REEhR T 3T O §) | A o A aeal W) R
T TH-UF &R H FoA AR T 600 ¥, O AR 1 T I T3F 9o & ford &t 7%
TSR T 1 AT |

SIS T Yot & AR Tk 317 o FoTey St R 3 % forg anfiver a1 =1feq |



26.

27.

28.

29.

Two schools P and Q want to award their selected students on the values of Discipline,
Politeness and Punctuality. The school P wants to award T x each, ¥ y each and T z each
for the three respective values to its 3, 2 and 1 students with a total award money of
T 1,000. School Q wants to spend ¥ 1,500 to award its 4, 1 and 3 students on the
respective values (by giving the same award money for the three values as before). If
the total amount of awards for one prize on each value is ¥ 600, using matrices, find
the award money for each value.

Apart from the above three values, suggest one more value for awards.

fgeit A2, 5, -3), B(-2, -3, 5) 7 C(5, 3, -3) a1 Frefifta woeer @t g (7, 2, H A
T HIT |

HAYdT )
Mg (-1, -5, -1 @ T =21-J+ 2%k + A Gl+4j+ 2 mmwma 7. (-] + ) =5
% wfaedea g % ot @t [ 7 ST |

Find the distance between the point (7, 2, 4) and the plane determined by the points
A(2,5,-3), B(-2, -3, 5) and C(5, 3, -3).
Find the distance of the point (-1, -5, =10) from the point of intersection of the line

T=2i-]+2k+A(31+4]+2k) and the plane 7 - ¢ -} + k) = 5.

TR T W g 42 + y2 =32, Wy = x T x-307 @ R 6 7 et 7 T |
Find the area of the region in the first quadrant enclosed by the x-axis, the line y=x
and the circle x? + y2 = 32.

S€C x - cosec x

Tt
mmaﬁﬁq:[-ﬁt—aﬂ—x—dx
0

T

Evaluate : f
0

o wifvTe i fw T s e =g o gt et Aot siege v W aniey
cot 2 gard |

Prove that the semi-vertical angle of the Right circular cone of given volume and least
curved surface area is cot“l\ﬁ.

X tan x
S€C x - cosec x

65/1/2 8



QUESTION PAPER CODE 65/1/2

EXPECTEDANSWERSVALUEPOINTS

SECTION-A

1-10. 1. 5 2. {r-(@+bj+ck) i +7+k)=0

11.

or

F><(f+]+l2):a+b+c

3. 2 +2 X +c 4. 10 5. x=2
1
6. X =+ 6 7. x =g 8. x=25
o FX_X .. 10 =
2 6
SECTION-B

f(x) =12x3-12x2-24x=12x (X + 1) (X —2)
f(x) >0, " xI (<L 0)U (2, ¥) = Va:Fa s YHa®
f(x) <0, " xI (-¥,-1)U(0,2
\  f(x) isgrictlyincreasingin (—1,0) U (2, ¥)
and strictly decreasingin (—¥,-1) U (0, 2)
OR

. . eea a o
Pointat 6 = %, is ¢——, —~

7S G 20z

on o n. OX "
— = —3acos0snb;, — = 3asin“d coso

. _ o
\ Slopeoftangentate:ﬁisﬂl,J - 3af:OZSOS|n63
4 “dxH,.=  3asin?0cos6 g,_
4

ki
4

= —cotE = -1

14

Marks

1x10=10m

1+%2m

Im

om

om

Im

Im
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12.

Equation of tangent at the point :

a

x

y— —— =-— x——a 0 p x+y—i:0

22 & 2020 2
Equation of normd at thepoint :

a & a o

— =1¢X———= b x-y=0
Y 2.2 g 22 g Y
. Sin®x + cos’x . (si nx + coszx)[(si n°x + cos’x)® —3sin’x coszx]
O sin?x xcos?x dx = SiN®X Xcos°x dx

= 0 eé—l — 37 dx
oéSin2X xoSX

. ésin’x +cos’x U
= 0652 o — 3 X
g9IN°X xcos’X

= C(seczx+coseczx—3) dx

= tanx—cotx—3x+cC

(Accept — 2 cot 2x —3x + c also)
OR

¢ (x—3)y/x? +3x —18 dx

1
N~

O(2x +3){/x?+3x —18 dx —g(‘) x%+3x —18 dx

.2
(x2+3x 18%—% (‘)\/(x+% —gg dx
= (x2 +3x 18)%—%
H+ 30
€ Zzg\/M—%llog x+g+w/x2+3x—18 +C

15

Im

om

1¥%2am

om

om

1%2m

Im

1¥%2am

1¥%2am
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or = %(x2+3x—18)%— %

(2x+3),/x +3x — 18——Iog x+2+,/x +3x-18 |+cC
13.  Givendifferentia equation canbewrittenas
dy N 2X y= 2
dx x*-1 (XZ_ )2
\ZX dx ,
Integrating factor = e X1 = gout b —y2 g
\  Solutionis yxx*-1) = 0(7) x(x*—=1) dx +c¢
= (x*-1) = 2¢ 1 ax+c
Y Oi 1
b y(x*=1) = log| *—=| + ¢
Xx+1
14. y=x" \ logy=xlogx, Taking log of both sides
1 dy
p = = i O
y dx logx + 1, Diff. wrt“x
2
p Ldy 1 gﬂQ =1 Ditf.wrtex’
y dx? y? &dxg X
b d;zl 1 geﬂo y _
dx® y edxg X
7 ® ® ® ® ®\ ®.. N ®.. ®..--
15, %+b b+c c+al= §+b9x:'(§)+c9' 6§+a9"J
H g 1 2 @

16

Im

Im

Im

Im

om

1%2m

1¥%2am

om

om

Im
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® ®-. ® ®-. ® ®-. ® ®-.
= a@’ c9+a>§’ a9+a>§’ a9+b>§’ c? 1¥2m
[} [} [} 7}

i@ ® & P ® ®p
=2 %a@’ c‘?"Jzz‘?(Z, b, cY 1m
] @ f
OR
® ® ® ® ® ® ® 1
atb+c=0 \ a+b=-c /2m
® 2 ® 2 2
P Gavbd = E ol = &S Ysm
@ 2} 2}
® |2 ® |2 ® ® ® |2
p al +|b| +2ax0 =|c Im
® ® . ® ®
P 9+25+2|a||b|cos6= 49, 0benganglebetweena& b 1m
15 1 T
\' cosbO=—== b 0=—
286 2 3 tm
il+sinx +,1-sinx{
16. cot™ | . ——
T\/1+smx—\/1—smxl\;
I 2 .20
I\/a%os +sin— = +\/8%os- sin~2 I
| 2@ e 2ﬂ |
= cot™ | > =Y 2Y2m
1\/%05 rsin22 . \/g 0sX - sina2
| 2 725 V& 2 T 25}

17
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17.

I XU
2C0S—- ..
| |
= cot™j 2y = COt'lg%otfgzﬁ
! %Y 27" 2
I 26in =1 € g
P77 2D
OR
I 0
LHS= 2 &an L +tan? 20+ sec'lasﬁj
e 5 8o 7 &
el 106
$57 g7 .1
=2 tan"C -+ tant=
1-— % 7
400
Fs] 0
1 v 2>& :
=2t Z+tantS=tan 3 T 4 tan
7 91 A
S CPE
= tan'1§+tan-11:tan-l§ = tan—l (1):E:RHS
4 7 25 4
" (@b T A A

atb=b+a \ (ab) R(ab) \ Risreflexive

For(a,b),(c,d) T A" A
If(ab)R(c,d) i.eeatd=b+c p c+b =
then(c,d)R(a b) \ Rissymmetric

For(a, b),(c,d), (e )T A A

If(ab)R(c,d)& (c,d)R (e f) i.eea+td=b+c & c+f=d+e

Adding,atd+c+f=b+c+d+e p a+f=Db+e

18

d+a

1¥%2am

1¥2+Y2m

Im

Im

Im

Im
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18.

19.

then(a,b)R(g f) \ Ristranstive

\  Risreflexive, symmetric and transitive
henceRisan equivaancereation

[(2,9)]={(1,4),(25),(3,6),(47),(58), (6,9}

let b,, g, beyounger boy and girl

and b, g, beelder, then, sample space of two childrenis
S={(b,, b)), (g9, 9). (b, 9,). (9,, b))}

A = Event that younger isagirl ={(g,,9,), (b,, 9,)}

B =Eventthat at least oneisagirl ={(g,,9,), (b, 9,), (9,, b,)}

E =Event that botharegirls={(g,, 9,)}

C,® C,+C,+C,

PETA) 1
P(E/A) = ——————=—
O PEA) =T
; F)E/B_P(EIB)ZE
2(atb+c) a .
Using,
LHS= |2(a+b+c) b+c+2a b
2(@+b+c) a c+a+2b
2(@+b+c) a b _
_ 0 atb+c 0 Using,
0 0 a+b+c R,® R,-R;; R;,® R,—-R;

=2(@atb+c) {(a+b+c)2—0} ExpandingalongC1

= 2 (a+b+c) =RHS

19

Im

om

om

Im

1¥%2am

1%2m

Im

2m

Im
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e o}
20. letu=tan™ L— v:sin‘1(2x\/1—x2); Xx=sn® \ 0 = sin™x

V1-x% g

& sng O .
\ u=tanl¢————7 = tan(tanH) = O = sinx

Tamag o o) tm
& v:sin‘l(ZX\/l—xz) = sn™(sin20) = 20 = 2sin™x 1m
du _ 1 dv 2

d Jiox2 A 1-x? m
du 1 . V1-x* _

N

dv - \/1_)(2 2 1m
. .1
(Incase, if x = cosO then anSNerls—E)
21. CO%CXXIOQy%:—XZ y> b Iogzy dy = —x’sin x dx im
X
Integrating both s desweget
_logy _ 1 —[—xzcosx+2c‘y<cosx dx] 14+1m
y y
= —l—xzcosx+2(xsinx—(‘:l>einxdx)] Yom
\ Ioﬂ—l:——xzcosx+2xsinx+2cosx+c om
y y
22.  Equationsof linesare:
x-5 y-7 z+3 x-8 _y-4 z-5
4 4 -5 7 1 3 im

Here, X, =5, ¥, =7, 2,=-3; X,=8,Yy,=4,2,=
a=4,b=4.c=-5 a=7b,=1c¢c,=

20
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X2 =X1 Yo=Y 4= 3 -3 8
2 b, G | T4 4 5 -317)+347)+8(-24)=0
a, b, c, 7 1 3
\ lines are co-planar
SECTION-C

23. Let x and y beelectronicand
manually operated sewing machines purchased respectively
\ L.PRPis Maximize P=22x+ 18y

subject to 360x + 240y <5760 U
or 3x+2y<48 [}
X+y<20 y
x>0,y>0 k
For correct graph

rertices of feasibleregion are

A (0, 20), B(8, 12), C(16, 0) & O(0, 0)

k.
p X‘\xﬁu (=2 PUR)=360, P(B) =392, P(C) = 352

Ao +5;, \ For Maximum P, Electronic machines=8

Manual machines= 12

24. Let E,:Eventthatlostcardisaspade g
y
E, : Eventthat lost card isanon spade b

A : Event that three spades are drawn without replacement from 51 cards

13 1 1 3
P(E)=—=—, P(E 1-—=—
(&) 52 4 (E2) = 4 4

12C 13C

P(AE,) =

s PAE) =g

3 3

21

1¥%+1m

om

om

2m

2m

om

Im

om

Im

1%2m


http://www.pdffactory.com

1.6
4°°c,
1,76, 3,°C
51 51
47%Cc, 4 °c,

P(E,/A) =

OR
X =No. of defectivebulbsout of 4drawn=0, 1, 2, 3,4

Probability of defectivebulb =

01|U‘
C»JII—‘

wInN

Probability of anon defectivebulb=1—

wlkF

Probability digtributionis:

X: o 1 2 3
81 81 81 81

xP(x): O 32 48 24
81 81 81

RSB »

108 4
Mean=g X P(X) = — or —
a ) 81 3

25. Here 3x+2y+z =1000
4x+y+3z =1500
x+y+z =600

2

ae1009
g 500; or AxXX=B
& 600 4

-_—
DO OO
A
= W -
Q- - o
DO O O
N <

IA|=3(=2)-2(1)+1(3)=-5t 0\ X=A"B

Co-factorsare

22

1+1m

Im

Im

om

om

2Yam

om

Im

1%

om
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26.

X 0 &2 -1 5 ¢2l0009
\ gy;:—%g—l 2 -51¢1500
Kz 5 3 -1 -54&600 4

\  x=100, y=200, z=300

i.e. Rs. 100for discipline, Rs200 for politeness & Rs. 300 for punctudity

Onemorevduelikes ncerity, truthful nessetc.

Equation of planethrough pointsA,BandCis

X—2 y-5 z+3
-4 -8 8 |=0 b 16x+24y+32z-56=0
3 -2 0 l.e. 2x+3y+4z-7=0

2(7) +3(2) + 4(4) -7
J9+16+4

Distance of planefrom (7, 2, 4) =

= V29
OR
Generd pointonthelineis (2+34)i +(=1+41) ]+ (2+20)k
Putting in the equation of plane; we get
1:(2+30) -1 (-1+40) +15(2+ 20) =5
\' A=0

Point of intersectionis 2i —j + 2k or (2, -1, 2)

Distance = / (2+1)? + (~1+5)? + (2+10) = V169 = 13
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27. Correct Figure
Thelineand circleintersect
eachotheratx =+4
Areaof shadedregion
42
dx + (‘)\/(4\/5)2—% dx
4
. 4 W2
_ éx2U ;[x«j32 x2 _1ae dJ“
=a-ut §——-——+16sn
2L § 2 a2 g
= 8+ 4n —8=4n sg.units
08 Let | = & X tanx d\ 1= (n—x)tan(n—x) dx
Ocec x cosecx ~sec (n—x) cosec(n —x)
b | =& (n—x)tanx dx
o SEC X XCOSEC X
nn tan x dx —nn"nzxdx
. - -
Addingweget, 21 = Ooec x xcosec x gﬁ
yfl—cost & sm2xd]%
=2n O dx = m ¢X - %
0 2 € 2 0
2 2
=—axt =2\ =L
2 2 4
29. For correct fiqure

let radius, height and dant height of cone

ber,hand I respectivdly \ r>+h*>=1?
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T 2 .
V (volume) = 3" h, [V isconstant]

A= nrl, z=A?=nr?12= 222 (2 +h?)  1em

2 "
- 752 I,.2 gr2+ e T

@®
2 r.4_|_ - 2_ m
T g

dz_ ,2®e , 18v*0
— = 7" gar’ — T
dr g 7T2|,3!.a Im
A S .
_r_ B 2n? 2m
Atr = o 2 &, 5O
2n® " dr? ? n’rt 1m

\  corved surfaceareaisminimumiff 272 = 9y?
i.e. 2n%r® = nr*h?
OR
h= J2r Yom

\ coto = 2 =J2 b a-= cot‘l(\/i) om
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