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el @ forv g fAd:
GENERAL INSTRUCTIONS TO THE EXAMINEES:

Terefl wdwed U weH 9A W e JfSEra: ford |

Candidates must write first his / her Roll No. on the question paper compulsorily.

4t v sfard 21

All the questions are compulsory.

TP U &7 SR & T SIR-gRad1 7 & fored |

Write the answer to each question in the given answer-book only.

o weil & anfRe @vs §, 99 9 & SR e 9 @ ford |

For questions having more than one part, the answers to those parts are to be written together in
continuity.

7 7 3 Y 7 el wurR § 5 yeR A FlRe/amR/fRae B R <A W @ e @ &
|8 A |

If there is any error / difference / contradiction in Hindi & English versions of the question paper, the
question of Hindi version should be treated valid.

Ue &1 SR fora A qd Ue &1 A% IMaed ford |
Write down the serial number of the question before attempting it.

e & 16 § 22 # awiRe e A 1Y )

Q. Nos. 16 to 22 having internal choices.

T §&T 227 U6 YR R & HIAT B |
Solve Question number 22 on graph paper.



(1)

(i)

Sol.

(ii)

Sol.

(iii)

Sol.

FUS—3[ (SECTION - A)

Multiple Choice Questions:

TgRed o

Let R be the relation in the set {1, 2, 3, 4} given by R ={(1, 2), (2, 2), (1, 1), (4, 4), (1, 3), (3, 3), (3, 2)}

choose the correct answer in the given options.
(A) R is reflexive and symmetric but not transitive.
(B) R is reflexive and transitive but not symmetric.
(C) R is symmetric and transitive but not reflexive.
(D) R is an equivalence relation.

A fafoe & = {1, 2, 3,434 R={(1, 2), (2, 2), (1, 1), (4, 4), (1, 3), (3, 3), (3, 2)} ERT URHINT Haer

R 2| Ry v fadedi # & 98 SR gfg |

(A) R W a1 qafAd & fbg GpMs 78 © |
(B) R Wged a1 |skhd © fog wafia 718t 2|
(C) R 9#fAd qenm |shrd 8 foreg waqgera &l 2|
(D) R U& JoadT Y & |

(B)

The principal value of cosec™(2) is:
cosec(2) & =T A1 B:

n
®) 3 (€)

o | a

fa=|1 2 3lanaB=|3 13 then, (2A — B) will be:
3 1 0 2

3 3} $ o1 (2A— B) &rm:
-1 0 2

wls oo ®i%: o2

(1]

[1]

[1]



(iv)

Sol.

(v)

Sol.

(vi)

Sol.

If ‘2 3‘ = | 3‘ ; then the value of x is:
4 5 2x 5
afr |2 3 = | X 3‘sﬁ;xaﬂm—rr%":
4 5 2x 5
(A)2 (B)O €)1
(A)
= 10-12 = 5x — 6x
= -2 =—X
X=2
If 2x + 8y = sinx, then ? is :
X

Hﬁ2x+8y=sinx,6ﬁ%§:

sinx+2 COSX—2 COSX+2
A) —— B C) ——
(A) 8 (B) 3 5
(B)
= 2+8ﬂ = CoSs X
dx

dy _ cosx-2
dx 8

In which of the following intervals is y = x2e~* increasing?

fr=aferRad # 9 5 ofavrad # y = x2e qHM?

(A) (1,0) (B) (2,0) (C)(2,-0)
(D)
y= X2 e
d_ —X2 e+ e*x 2x
dx
= xe™* (—x + 2)
Increasing : ﬂ >0
dx
= xe™>(—x+2)>0
= —xe*(x=2)>0
xe™X(x-2)<0

x (0,2)

[1]

(D)1
[11
COSX +2
(D) 3
[1]
(D) (0,2)



(vii)

Sol.

(viii)

Sol.

(ix)

Sol.

2
sec” X
dx

The value of I >
cosec

[ Seczxzdxzm T -

cosec

(A)secx—x+c (B)secxtanx +c (C)tanx+x2+c (D)tanx—x+c
(D)

J‘ sec? x

> dx
cosec x

sin? x

= I > dx
cos” X

= J.tanzxdx

= J'(sec2 x —1)dx

= tanx—-x+C

The area of the region bounded by the circle x2 + y2 = 9 in the first quadrant is:

Yo Igie § g9 x2+y2 =99 iR &3 &1 &A%d &

3n 9r
(A) 9 (B) 2 (C) 2 (D) 3n
(C)
x2+y2=9
r=3
Area =nr2
=n(3)2=9n

9
Area in first quadrant = Tn Ans.

Area of the region bounded by the curve y2 = 4x, y —axis and the line y = 3 is:
TP y2 = 4x, y 318 U9 3@ y =3 9 iR &3 &1 a9 &

9 9 9
A2z B (C)g D) 5
(B)
y2 = 4x
y=3
0 X
3 3 o 3 9
- - [y 11y 1.1 _ v
Area= | xdy= |=-dy= —| L- —x—= -0|=
rea E[xy !4 y 4[3]0:4 [27-0] 2

[1]

[1]

[1]



(x)

Sol.

(xi)

Sol.

(xii)

Sol.

(xiii)

Sol.

2 2
: , _[ds ds _
The degree of the differential equation [—j + 38? =0 is

dt
ds)? d’s
b TR | —— | +35—=0 @I U &
dt dt
(A) 1 (B)2 (C)3 (D)4
(A)
degree = 1

If a is a nonzero vector of magnitude 'a' and A a nonzero scalar, then A a is unit vector if

IfE PRIR AR @ &1 IR 'a' B 3R A Uo IR ™ B 1 Aa T 919 9 § I

(A) =1 (B) . = —1 (C)a=\ D)a= ——

[ 2]
(D)
‘kg‘ =1 = |X|‘5‘ =1 = a= 1
|
The direction cosine of y-axis is :
y-31e & feh—prarsd a—
(A)0,0,0 (B)1,0,0 (C)0,1,0 (D)0, 0,1

(€)

Direction cosine of y-axis
a=90°pB=0; y=90°
l=cosa=0

m=cos f3 =1
n=cosy=0

- 0,1,0

The direction consines of the line passing through the two points (-2, 4, —=5) and (1, 2, 3) is :

31 fdgali (-2, 4, 5) 3R (1, 2, 3) B A arel a1 & ReG—HraET 5

a2 2 8 @3, 2 8
J70 7 V70 70 Ji7
2 3 8 0 & 2 3
17T T A3 137 13
(B)
Direction Ratio
3 3

= 3,-2,8 I=

(11

[1]

[1

(1]



(xiv)  If P(A) = 0.8, P(B) = 0.5 and P(B/A) = 0.4, then the value of P(A N B) is : 1]
afs P(A) = 0.8, P(B) = 0.5 3R P(B/A) = 0.4 &1, @ P(A N B) &1 919 8—

(A) 0.32 (B) 0.20 (C) 0.40 (D) 0.64
Sol. (A)
{2)-FacE) . gq.FACE)
A P(A) 0.8

P(A~B) =0.4x0.8 =0.32

(xv) Two cards are drawn at random and without replacement from a pack of 52 playing cards, then the

probability that both the cards are black is : [11
52 9= @ TP TSl § ¥ Agesdl a1 uforenfia fg e I uxt el Y, 1 SF o) B BTl I Bl
B B WTRIHAT B—

26 52 25 1
(A) 52 (B) 102 () 5 D) 5

2
Sol. Probability of first black card P(B+) = 5—2

Second card black P(Bz) = %

26 25 25
. wE2 -

L =X = Option is not here.
52 51 102

2. Fill in the blanks :
Raa el & gfit Fifore—

(i) sin~! x is a function whose domain is . [11

sin! x T VT Bl 8, foraer wid =

Sol.  Domain of sin-"'xis [-1, 1] Ans.

(i)  The value of sin" [sin%”) is ]
(. 2m
sin! | sin == | @1 A =

Sol. Sin-! (s inz—nj
3



(iii)

Sol.

(iv)

Sol.

(v)

Sol.

(vi)

Sol.

(vii)

Sol.

V3

The principal value of cos™ is [1]

If y = cos Vx, then the value of ? will be [1]
X

Hﬁy=cos&,ﬁ,fﬁ‘%?ﬂqﬁ B |

y = cosx

dy _ —sinvx - _—sm\/; Ans.

dx 2Jx  2Jx

The rate of change of the area of a circle with respect to its radius r atr = 3cm is [1]

U6 9 &) e r=3 90 W r o wnlE ga%d ¥ aRadsT & X .. 21

Area = nr2

A = qr?
A
d— =2nr atr=3
dr
= 6n cm?/cm Ans.

The numbers of arbitrary constants present in the particular solution of a differential equation of third
order are .-

A Dife ara fdf sada gl @ falRme & & SuRed Wes =™l &) &1 ... gl &1
[1]

Numbers of arbitrary constant is 0.

A vector whose initial and terminal points concide, is called ..........

T ufew e yRkfe v sifaw g durdh g 2. dgamar 2
[11

Zero vector



()

(i)

Sol.
(i)

Sol.

(iii)

Sol.

(iv)

Sol.

Very short answer type questions:

JAfTAGIRIHAD YT :

cosO —sing
sind cosoO

Find the value of determinant

cos® —sinod|
sind cosO

BT T A B | [1]

c0s20 + sin26 =1

Find equation of line joining (1, 2) and (3, 6) using determinants.
ARPIHT HT TR HG (1, 2) MR (3, 6) B A arelt Y@ &1 TR s By [1]

Equation of line

Xg Yy 1
=X, Yy, 1=0
X3 Y3 1
x y 1
=1 2 1=0
3 6 1
= x(2-6)—y(1-3)+1 (6-6)=0 = —4x+2y=0
= 2x -y =0 Ans.

The radius of a circle is increasing uniformly at the rate of 3 cm/s. Find the rate at which the area of the
circle is increasing when the radius is 10 cm.

T g B! IS0 A ®Y A 3cm/s B X A 96 el 8 | WA DY Bl g BT &%l (b4 &% 1 93 Y&l
g o9 s 10em 2 | (1]

d
given & 3 cm/sec.
dt

A =nr?
dA dr

ot = 2nra = 2nrx3 =21 x 10 x 3 = 60w cm?/sec. Ans.

Prove that the logarithmic function is increasing on (0, o).
g ST & Fgorar we (0, o) § admE ®ed 2| 1]

y = log x
dy 1

dx x

dy
for Increasing — >0
ng dx

= l>0 x=0
X

x>0; xg (0,00) Ans.



(v) Evaluate I(zx—3cosx+ex)dx.
J‘(2x—3cosx+ex)dx?ﬁrﬁ1—rf§ﬂﬁ P | [1]

Sol. | = J-(Zx—Scosx+ex)dx
X2
= 27—33inx+ex +C
=x2-3sinx+ex+ C Ans.
sinx
(vi) Evaluate j—dx
1+ cosx

sinx

dX &1 H9 ST DI | 1]
1+ cosx

sinx
1+ cosx

Sol. | =

Let 1+cosx=t
—sin x dx = dt
dt
t
=—(nlt|+c
=—/n|1+cosx|+c Ans.

(vii)  Verify that the function y = e* + 1 is a solution of the differential equationy" —y'=0

AT BIRTY fF BTy = X+ 1 adher THH y' —y'=0 BT & & | [1]
Sol. y=ex+1

y'= e

Again derivative

y =e

.. Now put y -y

= ex—ex=0

LHS = RHS

(viii)  Find the position vector of the mid point of the vector joining the points P(2, 3, 4) and Q(4, 1, -2)
31 el P2, 3,4) MR (4,1, -2) & e arar afkw &1 77 fag 5 BT |

1]
Sol. OP=2i+3]+4k

0Q =4i+j-2k
mid point of vector joining two points
6i+4]+2k

3i+2j+k Ans.
2



(ix)

Sol.

(x)

Sol.

Find the projection of the vector a = 20 + 3] +2K on the vector b =i+ 2] +k

afee a=2i+3j+2k @, ARH b=i+2]+k TR U&T ST BN |

|

b

2+6+2 :>£ Ans.

2 —_—
Jira+1 e

‘Q)l

Projection =

Evaluate the product (3a—5b).(2a + 7b)

(38 —5Db).(2a + 7b) BT T 1T HIFAY |

(33— 56). (2 + 70)

= 6a-a+21a-b—10b-a—35b-b
~12 e =2

= 6fa| +11a-b—35‘b‘

WUs—q (SECTION - B)

Short answer type question:

LI ¥ :

Sol.

[1]

[1]

Prove that the relation R in the set {1, 2, 3} given by R ={(1, 2), (2, 1)} is symmetric but neither reflexive

nor transitive.

fag AT fF @z (1,2, 3} AR ={(1,2), (2, 1)} X1 yad wdy R ¥9fa 2 fg 7 @ wgew & &R 7

HhHD & |

Set{1, 2, 3}

R={(1,2) (2, 1)}
Reflexive : (a,a)eR

(1,1) £R, (2,2) £R
.. it is not reflexive

Symmetric
. (a,b)eR=(b,a) eR
(1,2 eR=(2,1)eR

Transitivie :

(a,b) eR&(b,c) eR=(a,c)eR
(1,2)eR&(2,1)eRP (1,1) ¢R
.. itis not transitive.

[2]



Sol.

Sol.

Sol.

cosO sinb
) +sin
—sin® cos6

cosO sind
—sind coso

[sine - cose}

implify cos0
Simplify { cos®  sinb

IR P cose[

{ cos? 0 oosesine}{ sinf 0 —sinecose}

—cos0sind  cos?0 sinbcoso sin? 0

o

Y

0 1

Show that [5 _1}[2 1}&[2 1}{5 _1}.
6 7|3 4 3 4|6 7

ol Sl R b

s |? —1}{2 1}
6 73 4
(7 1

=
133 34}

RHS |2 1}{5 —1}
13 4]6 7
_[16 5

39 25

LHS = RHS

Find the adjoint of matrix [1 2]
3 4

amgs'[; ﬂ B HEESS 1 DI |
A= |1 2

3 4
C11=4,Ci2=-3

Co1=-2;Cx=1
4 —3T

Adj. A =
: [-2 1

sind —coso
no| . .
cosH sind

[2]

[2]

[2]



Sol.

Sol.

10.

Sol.

11.

Sol.

If sin?x + cos?y = 1, then find %
X

afg sin2x + cos2y = 1 81, @I %%ﬂﬂ BHIFY |

sin?x + cos?y = 1
. . dy
2sinx cosx + 2cosy x —siny ™ =
X

d sinxcosx
9y _ sinxcosx Ans.

dx  sinycosy

Differentiate log(cos.e*) with respect to x.
log(cos.eX) ®T x & ATUE AqdHer HITT |

y = log (cos €X)

d 1 .
o _ - —sine* xe*
dx cose

—e*sine*
= —=""_ Ans.
cose*

Find ﬂ,ifx=4t,y=i.
dx t

Hﬁx=4t,y=%%ﬁ :—igﬂﬁaﬁﬁml

4
X=4t; y=—
y t
dx dy -4
—=4 .2_
dt dt  t?
ﬂ:j Ans.
dt {2

Prove that the function given by f(x) = x3 — 3x2 + 3x — 100 is increasing inR

fig #IRIY 5 R A R a1 wem f(x) = x3 — 3x2 + 3x — 100 qEfAME ¥ |

f(x) =x3-3x2 + 3x — 100

fi(x)=3x2—6x+3
=3(x2-2x+1)

fi(x) =3(x=1)2>0

So itis increasing in R Ans.

[2]

[2]

[2]

[2]



12,

Sol.

13.

Sol.

Evaluate J.sin?’ xcos® xdx .

jsin3 xcos® xdx &1 A ST BT | [2]
[= Isins xcos® x dx
= Isin3 xcosXx cos? xdx

= Isina x(1-sir? x)cosxdx

Let sinx =t
cos x dx = dt

= J.t3(1—t2)dt

= _[(t3—t5)dt
4 .6

.4 6
sin*x cos’ X
———+C Ans.
4 6

Find the area enclosed by the circle x2 + y2 = a2.
I x2+y2=a2d iR &3 $1 &% d I | [2]
x2 +y? = a2

Required area

= 4jydx

a
= 4 J.\/a2—x2dx
0

2 a

X a? . _ix

= ZVa?—x2 +=-sin'Z
2 2 al,

= na2 Ans.



14.

Sol.

15.

Sol.

Find the area of the parallelogram whose adjacent sides are determined by the vectors a = i- ] +3k and

b=2i-7j+k.

Uh GHNR AGHS BT GG S0 I, Raa ders qod afder a=i—j+3k 3R b=2i-7j+k gxI
feiRa 21 [2]

Area of parallelogram. = ‘é X 5‘

Given a=i-j+3k

‘éxB‘ = \/(20)2+(5)2 +(-5)> = /400+25+25 = /450 sq.unit Ans.

A fair die has been tossed. Find P(E/F) and P(F/E) for the events E = {1, 3, 5}, F = {2, 3} and
G={2,3,4,5}.

TS <R U B SBTel 1 B | el E ={1, 3,5}, F={2, 3} 3R G={2, 3,4, 5 & o P(E/F) iR
P(F/E) STd BT | [2]
E={1,3, 5} F={2, 3}

G={23,4,5)}

P(Ej _PENF)
F P(F)
EnF ={3}

P(EmF):% ; P(F) = %

(E] = l Ans
F 2
and (Ej _PENF)

E P(E)



¥us—H (SECTION - C)

Long answer type questions:

T I ¢

16. Evaluatej‘ 4. [3]

Vx8 +a®

f X2 4 1 A 6 BT |

x8 +a
OR 3ar

X
Evaluate Imdx ) [3]

X

2

X dx = x* dx
'[\/X6+86 I\/(x3)2+a6

Sol.

Let x3=t = 3x2= j_tjdx=i

X 3x2
X e [XE dt
J.V(X?’)eraG dX_J‘\/t2+a6 3x?
%I04t+\/t2+a6
%I04x3 +vx% +a°

+C"

+C

OR

J‘;dx
(X+D(x+2)

X _ A N B
(x+D(x+2) (x+1) (x+2)
_ A(x+2)+B(x+1)

(x+1(x+2)

Xx=Ax+2A+Bx+B > x=x(A+B)+2A +B
A+B=1
2A+B=0
NowA=-1andB =2

I - dx+J‘de
(x+1) (x+2)
= —log (x+1) + 2log(x+2) + C = —log(x+1) + log(x+2)2 + C

Let




17.

Sol.

18.

Sol.

Find the general solution of the differential equation xg—i +2y = x3(x = 0). [3]

aH THTHRT xg—y+2y=x2(x¢0)?b‘lailTCI'cEEFI§|'lﬁaﬁﬁr§’|
X

OR 3f@1
Find the general solution of the differential equation (e* + e*)dy — (eXx— e™) dx = 0. [3]
JFaH THIERU (X + eX)dy — (eX — e) dx = 0 BT TUH & S DITY |
xﬂ +2y = x2
dx
dy 2
—+-y=X
dx x y
2
Now, P=—=:Q=x
X
jgdx

ILF.= lf* = g x = 2™ = x2

yx LF. = [xxIlF. dx+C

yx2 = [xx?dx+C = [x®dx+C

x4
yx2 = e +C Ans.
OR

(ex+ eX) dy = (eX—eX)dx
jdy = ]SS dx

e*+e

y=/nlex+eX| +C Ans.

Find the angle between the pair of lines given by r = (3i +2j—4k)+A(i + 2] + 2k) and

T =(5i —2]))+ u(3i +2j +6k) - [3]

QT T NI ¥ = (37 + 2] —4Kk) + A (i + 2]+ 2k) AR F = (51 —2])+ w(3i + 2]+ 6k) D T IV T BT |
OR 31

Show that the line through the point (1, -1, 2), (3, 4, —2) is perpendicular to the line through the point

(0,3,2)and (3, 5, 6). [3]

geigy 5 fagail (1, -1, 2), (3, 4, —2) ¥ 8Iex WM drell @1 fa=gali (0, 3, 2) &fR (3, 5, 6) & S aTell X@1
W T R

Here, 51 =f+2]+2|2 and 62 =3f+2]+6|2

The angle 6 between the two lines is given by:

by.by | _ | (i +2]+2k).(3 +2]+6Kk)
‘51“62‘ V1+4+4 /914136

0= D
cos 3x7 | 21

3+4+12‘_ 19

19
Hence, O=cos' | —
(21}



19.

Sol.

OR

Direction ratio of 1st line = 2,5 -4
Direction ratio of 2™ line = 3,2, 4
Lines are perpendicular aiaz + bib2 + c1c2=0
= 2x3+5x2+(4)x4
= 6+10-16
= 0
LHS = RHS

A family has two children. What is the probability that both the children are boys given that at least one
the them is a boy? [3]
U URAR H 31 9= © | A Ig 91d 81 b g=di § 4 B 4 $H (P goa] dASHl o, dl Q| 9ol & dSd]
B B 1 Ui 57

OR 3@
A die is thrown. If E is the event ' the number appearing is a multiple of 3, and F be the event the number
appearing is even' then find whether E and F are independent? [3]
UH U B Y 9R IVl STl 8 | TS IR TR YT &l 3 &7 Uacd &' &1 E 9 iR U W U |

9 & B F ¥ fefig fear s af 9ard @ geqi E iR F wWd 27

Let b stand for boy and g for girl. The sample space of the experiment is :

S ={(b, b), (g b), (b, 9). (9, 9)}
Let E and F denote the following events:
E : 'both the children are boys'
F : 'at least one of the child is a boy'

Then E ={(b, b)} and F = {(b, b), (9, b), (b, 9)}
Now, E A F ={(b, b)}
Thus, P(F)=%andP(EmF)=%

1
Therefore, P(E|F) = PEQF)_4_1

PF) 3 3
4
OR 31

We know that the sample space is S ={1, 2, 3, 4, 5, 6}
Now E={3,6},F={2,4,6}andE ~F ={6}
2 1 3 1 1
Then P(E)=-=-,P(F)==-andP(EnF)=-
(E)= =7 P(F)=g=5 andP(EnF)=
Clearly P (E ~n F) ==P(E).P(F)
Hence, E and F are independent events.



HUs—T (SECTION - D)

Essay type questions:

fAe~eTTe U

20. Evaluate J.\/(1 —4x—x?)dx. [4]
J',/(1—4x—x2)dxfm A ST PR |

OR 3fe@r

T 4[5
EvaluateLSx X +1dx. [4]

)
I 5x*\x° +1dx &1 |41 91 BT |
1

Sol.  Consider, I = | 1-4x—x%dx = j\/1—(x2 +4x+4—-4)dx = H1+4—(x+2)2dx
= [{(/5)% = (x+2)?dx

2
, X a’?  4x

Since, a2—x2dx:§\/az—x2 +7sm1—+C
a

I= @\/1—4x—x2 +gsin‘1(x—+2j+c

J5
OR 3ai
Put t=x5+ 1, then dt = 5x4 dx.
3 3
Therefore, j5x4 x®+1dx = f\/fdt = %tE :g(XS +1)2
37!
1 04[5 2,5 s3] _ 2 3 3
Hence, [45x"Vx” +1 dx_g (x°+12| = = (15 +1)2 _(_(_1)5+1)2
-1

_2|.2 2i_2 42
‘5{22—02} 3=

Alternatively, first we transform the integral and then evaluate the transformed integral with new limits.
Let t=x5+1. Then dt = 5x* dx.

Note that, when x=—1,t=0andwhenx=1,t=2

Thus, as x varies from — 1 to 1, t varies from 0 to 2.

372 3 3
Therefore, (1, 5x*Vx® +1dx = 2t dt= %{tZJ %{22 —oz}zg(zﬁ)zﬂ

0



21.

Sol.

Find the shortest distance between the lines |, and |, whose vector equations are
Gl 1 R LD da B A g S Hifoy e Afey qHieR § [4]
r=i+ieai-j+k)
r=2+]-K+ul3i 5]+ 2%)
OR/ 3prar

Find the equation of the line in vector and in Cartesian form that passes through the point with position
vector 2i — ] +4k and i+ 2] —k is in the direction [4]
famg, Rread Refy afeer 21—+ 4k ¥ oy @ AR §+2) —k o Reem # oY areh Y o1 vy ok
BT HU H FHEROT ST BT |
Comparing (1) and (2) with T =2, +Ab, and F =2, +ub, respectively,

i

we get, a;=i+j, by=2i-j+k

a,=2i+j—k and b, =3i-5j+2k

Therefore, a,—-a;=1-k
i ] ok
and byxby =(2i—j+K)x(3i-5j+2k)=|2 -1 1|=3i-j-7k
3 -5 2
So, |byxby [= VO +1+49 = 59
Hence, the shortest distance between the given lines is given by:
d= (61X62)-(52—é1) _ 13-0+7] - 10
| byxb, | Js9 59
OR/ 3&qar
It is given that
a=2i—j+4k
b=i+2j-k

Since, the vector equation of the line is given by t =3 +2b, where A is some real number.
Hence, T =2i—]+4k+A(i+2j—K)
Since, T is the position vector of any point (x, y, z) on the line.
Therefore, Xi—yj+zKk=2i—j+4k+M(i+2j—K) = (2+ 1) i+ (-1 +20)] + (4 =21) k
Eliminating, we get the Cartesian form equation as
x-2 y+1 z-4
1 2 -1

Thus, the equation of the line in vector from is r = 27—]+4l2 +k(f+2]—l2) and cartesian form is:

x-2 y+1 z-4
T2 -1




22, Maximize Z = 4x + y subject to constraints x + y <50, 3x + y > 90, x > 0, y = 0 by using graphical
method. [4]
forferRaa aRiel @ ofdifd Z = 4x + y &1 Mo iy I srfemasiaxe HI |
x+y<50,3x+y>90,x=>0,y=>0

OR/ arf@r
Maximize Z = 3x + 2y subject to constraints x + 2y <10, 3x + y < 15, x = 0, y = 0 by using graphical
method. [4]
fr=forRed eaRidl & Siavia Z = 3x + 2y &1 o Ay & fdmaiiazor aifeg |
Xx+2y<10,3x+y<15,x>0,y>0

Sol.  The shaded region in Figure is the feasible region determined by the system of constraints (2) to (4). We
observe that the feasible region OABC is bounded. So, we now use Corner Point Method to determine
the maximum value of Z.

The coordinates of the corner points O, A, B and C are (0, 0), (30, 0), (20, 30) and (0, 50) respectively.
Now we evaluate Z at each corner point.

Comer Point | Corresponding value
of Z

(0,0) 0

(30.0) 120 €— |Maximum
(20, 30) 110
(0,50) 50

X ()llozn/ <& X

Y AGOD) Nty =50

Hence, maximum value of Z is 120 at the point (30, 0).
OR/ 3prar

The feasible region determined by the constraints, x + 2y < 10, 3x + y <15 and x, y > 0, is given by:

(0 (,,0 123 4,5\6 7 8 9 o=
(5. 0) vy 10
v

Jyby=18
Since the corner points of the feasible region are A (5, 0), B (4, 3) and C (0, 5). The values of Z at these
corner points are as follows:

Corner point | Z=3x + 2y
A(5,0) 15
B (4, 3) 18 — Maximum
C (0, 5) 10

Thus the maximum value of Z is 18 at the point B(4, 3).



