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Time : 3 Hours Mlax Moarks : 80

L. This (uestion paper contains - five sections A, B, C, D and E. Each section is compulsory. However, there are internal
choices in 50me questions.

Section A has 18 MCQ 'k and (12 Assertion-Reason based questions of | mark each.

Section B has § Very Short Answer (V84 )-type questions af 2 marks each.

Section C has 6 Short Answer (54 }-type guestions of 3 marks each.

Section [} has 4 Long Answer (L4 )-type guestions af § marks each.

Section E has 3 source based/case based/passage based/integrated units of assessment {4 marks each) with sub parts.

SECTION-A (Multiple Choice Questions)

Bt g b

Each question carries | mark.

1. Foramatnx A, Al=Aand AAT = |15 true for
{a) IfA is asquare matrix. (b) IfAisanon singular matrix.
(c} IfAis symmetric matrix. (d) IfA isany matrix.

ax+1, fx=<3,

1.  The relationship between a and b, so that the function f defined by f{x) ={ 15 contimuous at x = 3 | 15

bx+3 ifx=>3
2 3 2
EY) B.='|:I+'§' [|:|} E—h=5 {c) a+|:r=r:-1- [d} a+h=2
3. Thesystemax-3y+5z=4, x—ay+3z=2, 9 - Ty+Eaz=0has
{a) & umique solution for all a (b no solution for all &
{c) umique solution if4a® — 45a + 58=10 {d} no solution if 4a° — 45a + 58 =10

4.  Girl students constitute 10% of 1 year and 5% of Il year at Roorkee University, During summer holidays 70% of the | year and
30% of Il year students are given a project. The girls take tums on duty in canteen. The chance that | year girl student is on
duty in a rendomly selected day is

3 14 3

-
i Bl = b 4y -
T (b) (c) (d)

:
(a 07 0 10

X
5. \“a]u:ufj|fﬂ51|d-"i 5
a

1 2 3 =7 <f =M
6. The matnx X such that % - i
4 5 & 2 4 &6

{a) 2 by -2 {c) 1 {d} Mone of these
1 2 | =2 1 2 1 2
(@) {5 g ib) 2 0 ) |_2 p (d) 0 =2

7.  If two vertices of 2 triangle are 1 — | and j + k, then the third vertex can be

{a}) 1+k b} 1-2j—-kand -2i—) c} i—-k (dy All the above

3 1
B. For A=[ | 1i|,':l'u:r1 14 A~ is given by :

2 - 4 =2 2 -l -3 -1
() ‘4[L 3 ] (b) [3 ,5] C] 3[| _3] (d 1[ [ _2]
9.  The order of the differential equation satisfied by the curve M—um =1, 1s
(z) 0 (b} 1 {c) 2 (d) 3
10. Corner points of feasible region of inegualities gives
{a} optional solution of L P (b) objective function

(c} constraints. (d) lincar assumption



2 =3 5
1L If g 1s the cofactor of the clement a;; of the determinant |6 0 4|, then wiite the value of ay,.c5,

1 5 =7
(2) 110 by 22 (&) —110 (d) -22
12. L.PP has constraints of
{a} one vanables (b} two variables {c) one or two vanables (d} two or more vanables

—+

13. If|E|=5,|E|=4,|E|=3,H3|:nIh:valu:-:rf 3:E+b_é+ci|,isrqualtu{g'm:nﬂmt at+b+c=10)

jz) 25 ib) 50 e} =25 (d) -50
14. If y = {tanx)®® * then j_!'r is equal to
X
(8) secx+cosx (b} secx+logtan x {c) (tan x"* {d) Nones of these
fth between thetines 220 = X0 L 222 i e e o eame L
15. Ifthe angle 6 reen the lines T 1 T T3 and 5 7 4 ?Ilsmc atmsﬂ—i £ value IS
5 =3 3 -4
(@) = by — c) — (d} —
3 5 4 3
: : _dly :
16. For y= cos kx to be a solution of differential equation E*‘“H =, the value of k 15
(a) 2 (b) 4 ich & id) &
Q
11, f]ﬂ: +]ﬂ’|n5tflﬂd! -
10% + x'"?
(a) 10*-x""+C iby 10*+x"+C {c) (10*°—x"0F"+C (d) logflog"+=x"+C
18. The two vectors [x:_lji+{1+2}3+1:f; and ﬁa.xj-i.ji are arthogonal
1 1
{a} for no real value of x (b} forx=-1 {c) Iﬁ:lrx=5 [d} f-:rrx=—Eandx=]

(ASSERTION-REASON BASED QUESTIONS)

In the following questions, a statement of Assertion {4) is followed by a statement of Reason {R). Choose the correct answer out
of the following choices,
(a) Both A and R are true and R is the correct explanation of A.
(b) Both 4 and R are true but R is not the correct explanation of A.
(c) Ais frue but R is false,
() Ais false but R is true.
19. Assertion: Equation r = }_[2f+3;+4kﬂ] represent a straight line.

Reason: Equation of the form

x-a _y-B z-y

[ m n
represent & straight line passing through the point (o, B, y) and having direction ratio proportional to f, m, n.

20. Assertion: The domain of the function sin™'x.cos™ xan™x is [-1, 1]

Reason: sin™\x, cos™ x are defined for | x | < 1 and tan™'x is defined for all x.



SECTION-B

This section comprises of very short answer type-guestions (VE4) of 2 marks each.

21. Find the value of cos [Iunws_':l:-l-sin_l _t] atx= E

OR

Find the value of ms[tun_l {::E]J, tan (3 ]l] .

T+ cos28 d 3
(O i

s ) da 4

23. Find the intervals of functions y = — 5x° + éx + 7 at which increasing and decreasing.

24. If 5, b and ¥ are three unit vectors such that 3.5 =52 =0 and angle between § and £ is E _prove that 3=+ 25 xZ).

OR
=% — - - — =4
Let a and b be two given vectors such that |a| = 2, ‘h‘ = | and a.b=1. Find the angle between
—* —
a and b .
15, ]f|I| =3,|F| =4 then find the valee of 3 for which a4 5 b 15 perpendicular to a=-ib
SECTION-C

This section comprises of short answer type questions {54) of 3 marks each.

26. Evaluate: [(veotx +ftanx)dx
OR

|
| STl [
‘[ cos? r+sint x

I

(x% + 1)z =1)
e” (1+x)

T

7. Evalusie: j'

28. Ewvaluate- _{

OR

ey

&
Evaluate the value of integral, I— dx
3

-z +4x

d
19, EF +im 0, where x denotes the percentage population living in 2 city & y denotes the area for living a healthy life of
x

population. Find the particular solution when x= [0, y=1.
30. Two balls are drawn at random from a bag contaning 2 white, 3 red, 5 green, and 4 black balls one by one without replacement.
Find the probabality that both the balls are of different colours.
31. Solvethe following linear programming problem graphically
Maximize z=x+y
Subjected to constraints
P &
E-I-— a0 =1
2x+5y<100,x20,y,20



OR
A dietician wishes to mix two types of foods in such a way that the vitamin contents of mixture contains atleast 8 units of
witamin A and 10 units of vitamin C. Food | contains 2 units/'kg of vitamin A and | unit'kg of vitamin C while food Il contains
| unitkg of vitamin A and 2 units'kg of vitarmin C., Tt costs T 5 per kg to purchase food [and ¥ 7 per kg to purchase food [1. Find
the minimum cost of such a mixture. Formulate above as LPP and solve graphically.

SECTION-D
This section comprises of long answer-type questions (LA ) of § marks each.
1 =1 0 2 2 -4
3. Letthetwomatrices Aand Bbegivenby 4=(2 3 4| and f=|-4 2 -4
0 1 2 2 =1 5

Verifythat AB = BA = 6, where | is the unit matrix of order 3 and hence solve the system of equations.
x-y=3 Ix+Ip+dc=1Tand y+2z=7
OR

2 -1 1
Ifa=]|-1 2 -1] VerifythatA'-6A%+9A—4 =0 and hence, find A~
1 -1 2

33. Find the foot of the perpendicular drawn from the point whose position vector i ﬁ-}'.{-EE to the line

F=(11+100)F +(-2—-44)] +(-8—113)k. Also, find the length of the perpendicular,

34. Sketch the region lying in the first quadrant and bounded by y=9x2, x =, y= | and y = 4. Find the area of the region, using
integration.

OR

Find the area enclosed by the parabola 4y = 3x° and the line 2y =3x+ 12.

35. Showthat the relation RinthesetA= {1, 2,3 4,5} given by R= {(a, b} : [a— b 15 even}, 15 an equivalance relation. Show that all
the elements of {1, 3, 5} are related to each other and all the elements of {2, 4} are related to each other. But noelement of {1,
3, 5} isrelated to any element of {2,4}.

SECTION-E

This section comprises of 3 case study/passage - based guestions of 4 marks each with two sub-parts. First two case study
questions have three sub-parts (i), (i), (i) of marks {, 1, 2 respectively. The third case study guestion has two sub-parts of
2 marks each.

36. Case - Study 1: Read the following passage and answer the questions given below.
A student is given square card aof area 576 em?. He wighes to form & box without top by cutting a square from each corner
and folding the flaps to form a box with maximum capacity and no wastage of the board.

X X

If length of a side of the square cutout be x em, then
{i) Find the length of a side of given square card board.
(ii) Findthevalue of x to maximize the volume.
{iii) Find the maximum capacity of box.
OR
Find the length of box

37. Case - Study 2: Read the following passage and answer the questions given below.
Of the students in a college, it 15 known that 60% reside in hostel and 40% are day scholars {not residing in the hostel).
Previous year results report that 30% of all students who reside in hostel attam A grade and 20%0 of day scholars attain A grade
in their annual examination. At the end of the year, one student is chosen at random from the college and he has an A grade.
What is the probability that the student is a hostler? Grading system 15 better than numerical marking, explain.



38,

{i) Find probability of all students reside in hostel.
{ii) Find probability of all students who reside in hostel attain A grade.
{iii} Find probability of all students who day scholars attain A grade.
OR
The probability of student 15 a hostler when selected student has an A grade.

Case - Study 3: Read the following passage and answer the questions given below.

A student of class 12 is given card board of area 27 square centimeters. He wishes to form a box with square base to have
maximum capacity and no wastage of the board. If/ be the length and A be the height of the square base of the box.

(i) Find the volume (V) in terms of length I,
(ii) Find the entical point of volume (F).



Solutions

SAMPLE PAPER-10

1. {a) It 15 obvious.
ax+l, ifx=3
2, Here, f(x)= '
codbiatit J[I:::+3, ifx>3
LHL= lim f{x]: lim {u+i}
x—3" x—3

Puttingx=3-hasx =3, h =0
. |im[a{3-h}+1]= lim (32 ~ah +1)=3a +1

RHL= lim f{x}- lim {|:|1+3]
x—s3t x—3"
Puttingx=3+hasx =3 h—=0

Chm|bi3+h)+3|=limi{3b+bh+3)=3b+3
h_T:lﬂ[{+]+}hﬂ{++} +

Also, f{3)=3a+1

Sinoz, f{x) 5 continuous at x = 3,
- LHL=RHL=§3)

2
=3a+l=3b+31=3a=3b+2=a=b+=

3
4 (d)
4. (b) The desired probability

L P
: 100 100 _l4
WS W

l[ﬂ ]ﬂﬂ lIII L0
5 (a) We have

cosx  when EIIE::EE
2
|cosx =
—cosx  when EEIEI
Wi
ifxl)
E' =0 X
'

nf2
|eosx |dx = | |cosx|dx+ | |cosx|dx
I J I
=il

=l2
= j cos xdx + I (—oosx jdx
2

= [ﬂn.ti;'rz —[Eil'l x]:r: =1+1=2

[ I'[xj=u+1:|

1.

11

12

13.

W ot 2 3] [T . -
£ e 455]'[2 4 6

mx:[; ;]_

Therefore, we have

e el s <l
|:n+11-|: a4 5 3a+|5c] [-? -8 _]

=lb+dd 2b+5d 3b+6d]|" |2 4 6

OUn cquating the corresponding clements of the two
matrices, we have
a+4c=-T7,2a+5c=-83a+bc=-H
1:|+4d=2,2|:r+5d=4, b+ 6d=6
Mow, a+4c=-T=a=-T-4c
la+Sc=-f=-14-8c+3c=-3
=-Ic=b6b=c=-2
La=-T4{-2=—T+8=1

Mow, b+4d=2=b=2-4d
Ih+5d=4and4-Ed+5d=4

= 3d=0=d=0 " b=2_4{0)=2
Thusa=1,b=2c=-2d=0

1]
(d) Since, no vector given In options in collinear with the given
veotors, Therefore all vectors can be third vertex of the trangle.

T2 -1 ., i[2 =
{b) I.JI_?.aajr.-u_[l 3}.:! _?[1 3]
4 =2
-1
144 =[2 5}

(b) Differentiate the given sguation has one arbitrary
constant so, order 15 one.

1 =2
Hence, the required matrix X is |:.'-! ]

(a)

o P S
(a) Leta=[6 0

1 § -7
Here, 8,;, = 5 Then,

2 §
=P [=C1FE-30)=—(-21)=22
S By =3x22=110
(d)
(@) We hawve, ;+ b+ ¢ -ﬁ:[?+?+?}1 =
= |alf +|BF +|cF +2(a-bs b cecea)=0
= 2541649422 b+ boc+c-a)=0


user
Typewritten text
Solutions


14.

15.

16.

17.

18.

9.

I

2L,

{d} We have, y = (tan x)fin *
Taking logarithm on both sides
log ¥ = sin x log (tan x}
Differentiating w.rt. x

(a) Angle between lines is

cmﬂ_z-1+1Ji
3x+f5 42

Where g is angle between line and plane

= cosf= 2/ =l :;j_=i_
WE54n 3 3

(a) Givmﬂmty=ﬂcﬁk11ﬂanrﬁa‘:%=—k5i.nk1|m|:|
[ S R, dy
o = cos kx Putting this value of 7 and

-:Izg.r
y=c0s kx in ] + 4y =0, we get

X

-Keoskx+4cmkxi=0or k' =4ork=22, ark=2
(d} Put 1=+ x1=t

(10% log, 10410x* ) dx = de

9 x
flﬂx +10 IDE"m:I:.= E
10 +x'® t
=logt+c=log (107 +x")+ C
(d) For orthogonality, the scalar product = 0

= Nx =)+ {=x}x+2)+3x" =0

l
= 22x+1)ix=0)=0=x gy 1
(a) Given egquation in assertion represent a straight line
and equation of the form

x—u_}'—ﬂ_. Z=7
(3 m n

represent a straight line passing

through the point (o, B, y) and having direction ratios
proportional to £, m, n. Thus, both statements are correct.

{a) Assertion : Domain of sin~'x — [-1, 1]
cos~lx —[-1,1)
tan=lx =R

Domain=[-1, 1] ™ [-1,1] ™ R=[-1,1]

u:a{.?ms']%+-5in" %] =M[I%+E] [1 Mark]
et
- ams[ﬂ =--j;¢- [1 Mark]

2L

23,

4.

3 [2 Marks]
L s | Mark
Y=\ 2sin’ 0 - [ ]
[~ cot 815 — ve in the neighbourhood
L
ufTL:-ln'l:ll,]
=(ﬂ] {cosec? @), =2 [1 Mark]
de Bmigfd e )
The equation of the given curve is
y=-Sxt+bx+T.
= %-—I&rH&:D [1 Mark]
=x=04
1 +
-I—T—I'-
-—m g6 =
~. Increasing at [0.6, o)
Decreasing at (—o=, 0.6] [1 Mark]
Given |F|=1,|b|=1and | |=1
Gh=0=alh (i)
and 8£=0 = al¢ (i)
- [ Mark]
[Fn:m{:l]i;nd[u“,l]
= F|bxZ [¥ Mark]
= E:l[E:-cE],li!.n‘:a]u (i}
= |d=ilbxE|
:;|E|=1|E-||E|sin[:l:%] [V Mark]
= 1=:|:%=:.111
Substituting in (iii), weget : §=% 2(BxZ)  [\4Mark]

OR

- -
Let 8 be the angle between a and b . Then,

—
B

— —*

a.b=l=

—*

b [1 Mark]

fonf]

cosH=|

—5

= (2=1)eosB=1 b




25.

26.

| ETE X
= msﬁ:-i:'.a-9=ccs {-i]=—3~ [¥ Mark]
-+ — T
Hence, the angle between a and b 15 3 [ Mark]
If a+Lb is perpendicular to a =Ab , then
= {a+Ab)Lia=-ib) =0 [1 Mark]
= aa-hab+iba-2*hb=0
3
= =7 [1 Mark]
E=H~Jmt1 +«,|||tan::|-ir
=[[—-Jtanx|{]+mt.t]]d‘x
Let tan x = 1
Differentiating both sides wort x, we pet
sec” x dx = 2tdt
2idlt
= dr= 1 Mark
I+ [ }
| 2t
2=l —]x dt hark
I[ ,z] — [%4 Mark]
|+i 1-1-i af
241 2 t?
=2f" g =2 =2f [% Mark]
1441 a L T Ay
o = [r——] +2
r t
il 1
Let f ===y ::.[1+F}d: = dy [% Mark]
f-z]_L -
V(]
I -1¥ e-2
=2:~:Elan EH:' =-.Eun‘][ ;]_,_f['.-!';h'lurk]
1) ¥
=1Et.a.1:|_lLI : +C = lm"[mx 1}+E
Jlt 2tan x
[ Mark]
OR
|
Let f= dx
cos® r+sin? x
J'S-I:Cd'.'l'_il'
l1+tan?x
_J- ? x sec” x.dx s Miark
1+ tan* x [ ]
Putting tan x = f = sec’x dr=dt
_ {l+lan21']-.dr_ 1447
= = = [—dt [¥a Mark]

141

.

28.

l+—
z
='{ ;1 dr
2
-
]
1+]T
=I.__1.J_.dt e Mk
o el o, B [ ]
2
i | I
Putting === 1+ —dr =t [¥ Mark]
f
_'{ d= " o f F.
. S V. i Ve Earr 1§
=42 E 2
{;_1] iy - +42)
t
| ] =

=Etan _+C [¥4 Mark]

=ﬁmn_l[|+—%}

¢
f1a2)

=2 _ILIH"- +C
T

L I+|:an1:}

e Ll W v Mark
Buatx [ Mark]
 § A +.E‘.r+E'

(2 +1){x=1) x=1 x*4I

=x=Alx"+ 1)+ {Bx+C)(x-1) [1 Mark]

|

et z— 1=} = x=] —= A-E

Now x=0 ::rE'-]E

1

Comparing coefficient of 22, we get B=— 3 [ 1 Mark]

X
oy

Il dx | 1 dx
g oy o b

1 1 . i
- Elugxun_Ilug{f +1)+Stan™ x+C.

[1 Mark]
X, X __:_I_E_
Let xe*=t=> [xe* +e }_dx [1 Mark]
g O
:"{:H}



29.

3.

’ t“[l+x}
T
{]-H'.} dt
j “(1ex) [1 Mark]
= [sec? t dt
=tant+C =tan(xe" |+ C [1 Mark]
OR
P
i o
=
:;I-Im+ﬁ!_d1:-21--|-d1 3 [2Marks]
] 1=§ [1 Mark]
dy (1
Given :i i ﬂ:~ﬁ+[]:r =0 Ai)

Clearly, (1) 15 a linear differential equation of the form

d |
d—hpy-qwhmp:- —and Q=0 [ Mark]
X x
1
Now, LE = JPtx _ I35 _ bgx _ [%Mark]
Multiply both sides of equation (1) by LF. = x, we get :
dy
—— 4y=0
T
Integrating both sides wort, x, we (i) [1 Mark]

wm=C .
Whenx=100and y= |, then: [M0=C
Putting are value of C in equation (i), we get :
xy= 100 [t Mark]
Wehave balls : 2W : 3R ; 3G ;4B
Total noofballs=2+3+5+4=14
Two balls are to be drawn, one by one without replacement

Firsthall  Second ball
Case | White

Case I1 Red

Case [11 (sreen

Case [V Black

.. The reqd. prob.

2 123 11 . 5 % 4 10

e I e . — Y m— e — m— e m— —

TR I B R B R

14+33+45+4ﬂl 142 71
102 BT AT

not white
not red
not gresn
nod black
[1% Marks]

[1% Marks]

Mow, consider the line Exg + ;‘% =]

= Bx+5y=200 1)
Whenx=0,y=40andy=0,x=25

A0, 40); B(25,0)

Consider the line 2x + 5y = 100 )
[¥ Mark]
whenx=0,y=20and y=0,x=50

10 20 30 41} SIEI &0
C[0, 20% : D50, 0) ; the lines (i) and {1} intersect at

Mow, feagible region have corner points O§0, 0) B(25, 0),
50 40

Ef —,— dC (0,20

[3 3) S L

Mow, corner points of feasible region are examined for the
maxirmum value of z.
ArB{2S 0):z=254+0=25

50 40 50 40
= —= 0
o E(s 3J Ay

AT (0, 20): z=0+20=20

[V Mark]

50
Hence, 7 is maximom, when youngman travel ﬂi-hrn ata

40
speed of 25 km'hour and —- km at a speed of 40 km/hour.

3
[1 Mark]
OR
The given data can be put in the tabular form as follows.

Food | Vitamin A| Vitamin C| Cost/Unit
1 2 I Th
1 I 2 7
Hm S 10
requirement

Suppose the diet contains x units of food [ and ¥ units of
food I1.

Then, the required LPPis

Minmmize Z=75x+ Ty

Subject to the constraints,

2x+y=g

x+2yz10

x20,yz0

Graph of above LPP 15 given as follows:

[1 Mark]



LY R

A C
(4,0) (10,0}
[1 Mark]
". We have, the table with corner point and value of Z.
Corner point| Value of objective function
L=8x+ Ty
C{10, 0} 5(10)+ 70y = 50
52)+T4)=10+ 28 =38
P2, 4) i
{miin imum)
B(D, B) 30+ T(E) =0+ 36 = 56
[ Mark]
Hence, the minimum cost 15T 38 whenx=2and y=4.
[ Mark]
We have
I =1 02 2 =4
AB=|2 3 4| -4 2 -4
0 1 212 -1 5
6 0 0 1 0 O
=10 & O|=6/0 1 O0)|=6/ [! Mark]
00 6 0 01
Similarly, 84 =61, Hence, 4B =6/= 84 [ Mark]
As AR =6/, 4~V(AB) =641 This gives
2 2 -4
IE-Iid",i.r_,j't-%BE-é‘- -4 2 -4 [! Mark]
2 =1 5

The given system of equations can be written as : AX=C,
where

1 -1 0 x 3
A=l2 3 4, X=|y|&C=|17 [t Mark]
0 1 2 -+ 7
The solution of the given system AX=C isgiven by : X =
A-lC [ Mark]
x 2 2 43
= |y|= L -4 2 4|17
z 2 =1 5|7
643428 2
- =124+34-28 =] =]
B=17+135 4
Hence, x=2, y=—1 and - =4 [! Mark]

33.

6 =5 5
=|-5 & -5 [1% Marks]
5 =5 6
6 =5 57[2 =1 1
Alm AA=]=5 & =5||=1 2 =1
|5 -5 6 1 =1 2
[22 21 M
=|=21 212 =} [1% Marks]
[ 21 <21 22
MNow, A'— 6AT+9A 41
22 =21 21 65 =5 5
(=21 22 =21|_6|=5 6 =5
21 =21 22 5 =5 6
2 -1 1 1 0 0
+9|=1 2 =1]_4|0 1 O
] =1 2 001
0 0 0
=0 0 0f|=0 [1 Mark]
000
Hence, A'-6A+9A_41=0
= 4I=A"-6A+9A
1 & 9
Al=— A — A4 =] 4 Mark
= & & 8 ehiahy
6 =5 5 2 =1 1
-—|-5 & +5_§ =1 2 -l
5 =5 & ] -1 2
o0 3 1 =l
+%ﬂln-%l3l [% Mark]
001 =11 3

Let L be the foot of the perpendicular drawn from
P(2i - j +5k) on the line,



F o= (114 100K + (=2 -4} ] + (-8 -1 )i,

= F=(11i =2 =8k)+ M{10F =47 =11k). [ Mark]
Let the position vector of L be
Fm(lli =2 =8Kk)+ (10§ =4 =11k)
= (114 10A)F +{=2=41)j & (-8= 1A}k . [V Mark]
P21 =+ 5k)
L{1 1 — 2] -8k +Ad100 - 45— 1K)
[% Mark]

Then, PL = Position vector of L — Position vector of P
= PL=[(114+100)i +(=2-43)j+

(-B=113)k]=[21 = j+ 5k]
= PL=(9+100)i+(-1-4R)J+(-13-11)k [I Mark]
Since PL 1 perpendicular to the given line which 15 parallel
to b=10i -4j-11k
~PLLb= PL-b=0 [ Mark]
= [(9+ 10001 +(=1=40)j+ (=13 =111 )k]-

(10i=4)=11k)=0

= 1{9+100)—4{-1-40)-11{-13-111)=0
= 90+100h +4+164 +143+1214 =0

= BN =-T=h=-1 [! Mark]
Putting the value of &, we obtain the position vector of L

a5 i+ 2}+3E

Mo,

PL=(i+2j43k)—(2i-j+5k)=-i+3j-2k

= |PLj=1+9+4 =414, [ Mark]

Hence, length of the perpendicular from P on the given
line 15 14 units,

34, Thecurveis y=9x’

[2 Marks]

1 1
= 1:=Ey.=5 = EJ; [Ir“ﬂl'k]'
The doubled shaded area
4 I 4
= xdy =5 Jay [1 Mark]
_| 2 "_2 LT 11
=grlpt] =ojat -]
2 14
=EKT=? [ 1 Mark]
OR
The parabola and line are
4y=3x2 -1}
2y=3x+12 i)

[2 Marks]
Multiply in {11) by 2 and subtracting from (1)

or x2-2x-8=0

ar (x—4)(x+2)=0,x=4, -2

From (i) y=12,3

The graph of parabola and lines are shown in the figure.
They intersect at P (-2, 3)and Q (4, 12) [ 1 Mark]
The area enclosed by the parabola 4y = 3x® and the line
2y=1x+ 12 = Area of the region PORQP

= Area of trapezium PLMOQP - Area of the region LMQROP

1 43412 3x
-I_z{yl—yzjd:::j[ --—]d:r. [1 Mark]

= I
Ix+12
[ = y, is for the line y= "2 and y, is for the
Ix®
pm'abula}'-T]

; 14 3,
Area required = 3j¢[3x+!2:|:|:—4j_11 dx

1] 3x? 3| x3 !
e | i 12 il e N (LS 3
3[ 3 + I] 4[3] Iqu-umE. [If'-'larkl

35, A={1,2,3,4,5} and R= {(a,b): |a- b iseven}

R={(1,3).(1,5),(3,5),(2,4)}
{a)(1) Let ustake anyelement of a set A
then |a —a| = 0 which 15 even,
= R s reflexive. [! Mark]
i) Ifja—blis even, then [b— al 15 also even, where,
R={{a,b):|[a—b|iseven} = R is symmetric.
[1 Mark]
() Forthera-c=a-b+b-¢
If|a —b| and |b —c| are even, then their sum



|[a—b+b-e¢|is also even.
= la—c|1seven,
Hence R 15 an equivalence relation.

o R transitive,

[1 Mark]

(b)) Elements of {1, 3, 5} are related to cach other,
Sinee [l -3|=2 |3 -5§]=2,|1 — 5 =4._All are even

numbers.

=Elements of { |, 3, 5} are related toeach other. Similarly
clements of {2, 41 arerelated to each other. Since [2 — 4]
= 2 an even number, No element of set {1, 3, 5} 15

related to any element of {2, 4].
36. (i) ."l..ﬁl:.!.u':ll'!.m:p.u!rl:-.'r1
§T6=x"
x=~5T6 =24 em
(i) [=24-2x b=24_-2x h=x
Volume, F={24- 2x} . x
dF 7
E =M =2x)=2)x+(24=2x)
={24=2x){24 =6x) =0
rx=d [rxweld)
dV

S =224 6x) +(-6N24-2x)
dx

2
d¥
[—1] =0+ (624 8) = 96 <D
dx Taad

= Volume 15 maxmumat x=4cm.,

(1) Maximum capacity = (24 - 81 4

=024 cm®

0OR
Lengthofbox =24 -2x =24 -§
=|6cm

[2 Marks]

[1 Mark]

[1 Mark]

[2 Marks]

[2 Marks]

3.

8. @

(i)

Probability of all students reside in hostel =
60 3

E=E. [1 Mark]
Probability of all students who reside in hostel

aerage =22 o
attain E'mdt_lm_lﬂ [ ]

Probability of all student who day scholars

[2 Marks]

3 2 19 4 13 [2 Macks]
—E—t—x —t—
5 0 5 5 50 50

Surface area of the box

= Area of the given board

22+ 4h=27

Volume of the box (V) =~k

= L 4IR=27

27 =22
4

217-2%1 1
:_F=F[ ]:- .y )
4l 3l )
For critical pont,
dV

v ]
ar

[1 Mark]

[1 Mark]

%f:?-ﬁr’-pﬂ:n:ii

: [2 Marks]



