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Class XII | Mathematics — Solutions (Set 1) | Session 2026-27

Section A

(c) 512
Explanation:

Hence, all the nine netries can be chosen in 2% = 512 ways (by the multiplication principle)

2. (a)(adjB) (adj A)
Explanation:

adj(AB)

We Know that (AB)™! = AD|

adj (AB) = (AB)™L|AB]|

We also know that (AB)'1 =plal
|AB| = |ALB]

Putting them in (i)

adj (AB) =B1A"L|A||B|

adj (AB) = (B™|B)(A™, |A])

adj (AB) = (adjB).(adjA)

3. (@hc-fg
Explanation:
h
Ay = (1) My = —My;, = — I
f c
= ~(hc - fg) = fg - hc
4,
(b) f(x) is continuous and differentiable Vz € R - {0}
Explanation:
f(x) is continuous and differentiable V € R - {0}
5.

) cos’1<§>

Explanation:

Direction ratios of the lines are given 27 + 27 + kand4i + 7+ 8k
a=2i+2j+k

la| =22 +2° +1

\a| =3

b — 45+ +8k

\b|:\/42+1+82

=9
cosq = Ha'bﬂ
laf>o

_ (20+2)+k)-(4i+j+8k)
coso = 37
cosq — SE8T2

- 7ot

— 2
cosa = 3

As order of 3 X 3 matrix contains 9 elements. Each element can be selected in 2 ways (it can be either 0 or 1).



6. (a) 2, degree not defined
Explanation:
2, degree not defined

7. (a) 2500
Explanation:
Here , Maximize Z = 50x+60y , subject to constraints x +2 y <50, x +y > 30, X,y 2 0.

Corner points Z =50x +60y
P(50,0) 2500
Q(0, 30) 1800

R(10,20) 1700

Hence, the maximum value is 2500

v 2

Explanation:
In AABC,

> >

L K} Ky
B o

Using the triangle law of vector addition, we have
—_— — —
BC =AC - AB

=(3i —j+4k)— (G + )
..BD = %BC = %2 - 3 + %I?c (since AD is the median)
In AABD, using the triangle law of vector addition, we have
— = —
AD = AB + BD
=(G+k)+ (g%—3+%l§;)
=30 +0j+ 2k
3)? 5\2_ 1
SLAD = \/(5) + 0%+ (5) = 5\/3_4

Hence, the length of the median through A is %\/ 34 units.

9. (a2
Explanation:

cos X is an even function so,

ffa f(z)dx = 2f0a f(x)dz

- [ % coszdz =2 f,? coszdz
2

=2(1-0)
=2

10. (a) skew-symmetric matrix
Explanation:
We have matrices A and B of same order.
Let P =(AB'-BA")
Then, P' = (AB' — BA")'



11.

12.

13.

=(AB') - (BA")
=B) (A -(A)B'=BA'-AB'=—-(AB'-BA")=-P
Therefore, the given matrix (AB - BA") is a skew-symmetric matrix.

(c) no feasible solution

Explanation:
Table for equation x +y =8 is
X
y=8-x
Table for equation 3x + 5y = 15 is
X

It can be concluded from the graph, that there is no point, which can satisfy all the constraints simultaneously. Therefore, the

problem has no feasible solution.

(0)-2

Explanation:

Giveng = 2i + 45 — fandb =37 — 27 + Ak such that alb
S.6-8-A=0=-2-2=0

= A=-2
33

(b) 2

Explanation:

When a given matrix is singular then the given matrix determinant is 0.

|Al=0
Given,
1 k£ 3
A=|3 k -2
2 3 -4
|Al=0

1(-4k + 6) k(-12 + 4) + 3(9 - 2k) = 0
4k + 6+ 12k - 4k + 27 - 6k = 0

2k +33=0
_ 33
k=2



Which is the required solution.

14,
() P(AN B) = 3 P(B)
Explanation:
P(ANB)=1P(B)

15.
dz= vy
Explanation:
z
d y
separable form and integration is then possible

. d; . e . .
A homogeneous equation of the form —z =h ( ) can be solved by making the substitution x= vy.so that it becomes variable

16. (a)6+/3

Explanation:

G| =3|b| =4 and [a@ x b| = 6
|G x b| = []|b| sin 6.

6 =3 x 4sin6.

17.

VT

Explanation:

Given that \/z + /y = v/a
Differentiating with respect to x, we obtain
1 dy

1 _
nE Tage =)

dy y
Ordmf \/;

18.
s
d 3
Explanation:
Let's consider the first parallel vector to be @ = ai + b}' + ck and second parallel vector be
— ~ ~ ~
b=(Mb-c)i+(c—a)j+(a—Dbk
For the angle, we can use the formula cosa = da'bﬁ
laf <[]
For that, we need to find the magnitude of these vectors
la| = v/a? + b2 + (c)?
=+/a?+ b+ ¢
%
[b|=+/(b—c)*+ (c—a)*+ (a—D)?
=+/2(a® + b2+ 2 — ab — bc — ca)
(ai+bj+ck)-((b—c) i+ (c—a)j+(a—b)k)

\/2 (a2+b2+c2 —ab—bc—ca)x \/a2+b2+02

= COSQx =




ab—act+bc—ba+ca—cb
\/2 <a2+b2+627ab7bcfca>>< \/a2+b2+c2
0
\/2 <a2+62+c27ab7bcfca)>< \/a2+b2+c2

= cosa =

19. (a) Both A and R are true and R is the correct explanation of A.
Explanation:

Both A and R are true and R is the correct explanation of A.

20.
(d) A is false but R is true.
Explanation:
R=1{(1,3),4,2)(2,7(2,3 G 1}
As(2,3)€Rbut(3,2) ¢ R

So, set 'A' is not symmetric.

Section B

—1({ -5\ _
21. Let cot (E) =y
_ =5
Then coty = —

Now,

sin [2c0‘c’1 (I—;)} = sin 2y

= 2sinycosy = 2 (%) <I—35) [since coty <0, soy e (3,7)]
~120

169
OR

We have to find principle value of , cos~* (%)

Lets cos™! % =0
= % =cos 6
= cos 3 = cos §
=0= g
22. We have Max. value is % atxz = % and min. value is % atz = g
Also F'(x) = cos x - %sin x=0
2 cos X = sin x
T __

;(%)3: sin 7 + %cos% =
f (%) = sin% + %cos
f (%) =sin 3 + %cos
23. The given function is,

f(x)=-2x3+3x>+12x + 6
£2(x) = -6x% + 6x + 12

£(x) = -6(x - x - 2)
=-6(x-2)(x+1)

N[ =
wl

R

1
V3
2

s

w|y o3
~ .&'Q

< | + - >

— T |
-1 2
Function f(x) is increasing for x € [-1, 2] and decreasing in x € (-00, -1) U (2, 00).
OR

Here,
dz _
dt
And,y =Tz — 2°

4 units /sec and z = 2



24.

25.

26.

d
=2 =7 322
as " d
S 29
dt bz x Z

= - 48 units/ sec

So, slope is decreasing at the rate of 48 units/ sec
For the given integral is

Let x = asin 6. Then, dz = d(asin #) = a cos 0df
Also, z=0=asinf0=0=sinf=0=60=0
And, z=a=asinf=a=sinf0=1=0=2Z

2
. 4
I=[; \/a”;izQ dr = 077/2 %a cos0df = a* fOW/Z sin* 6d
= I:a4><i—g: 371Tg4
Given: f(x) = (x - 1) (x + 2)?
TP =(x+2)+2(x-1)(x+2)
=x+2)(x+2+2x-2)
=(x+2)(3x)
To find the point of maxima and minima we must have
f(x)=0
=x+2)x3x=0
=x=0,-2

At x = -2 f'(x) changes from + ve to - ve
*." x = -2 is point of local maxima

At x =0 f'(x) changes from - ve to -ve
*." x = 0 is point of local minima

Thus, local min value = f(0) = - 4

local max value f(-2) = 0.

Section C
12(z4+4)
LetI= { o
z°+4

Therefore by long division we have

42420

z? + 4) x5 + 422

2% + 424

— 4zt + 422
— 4z — 1622
+ -+

Therefore,
z2 (m4+4)
(z2+4)

z2 (m4+4)

1= f (x2+4)

80

— (4 2
=(x"-4x +2O)_m2+4

— 4 2 d
= [ x*-4x +20)dx-80fz2f22

_ d:
—f)<4dx—4fdex+20fdx—80fIz)—f22



z4+1 z3 - .
=T - 4 [—] +20(x) - 80 Xltan 1(5) s

=2 453 4 20x-40tan (£) +C

5
27. Let p be the probability of getting 1 white ball out of 7 red, 5 white and 8 black balls. Therefore,we have,
_ 5
P=3 X
q=1—7
= i [ sincep +q=1]
3

Let X be a random variable denoting the number of white balls selected with replacement out of 4 balls. Then,
Probability of getting r white balls out of n balls is given by

P(X=r)="C,p"¢""

Probability of getting all white balls

=P(X=4)

—a(z)(3)"
()

. . o cos 6
28. According to the question, I = [ RE——
= cos 0 df [-.cos’0=1 — sin?0
4+s1n )[5—4(1— sin? 0)]
cos @

o f (4+sin? 0) (5—4+4 sin’ Q)de

_ f cos 6
(4+sin2 0)(1+4 sin? 9)
Letsinf=t= cos 9d0 =dt

Then, I= [ 4+t2)(1+4t2)
T(a+e2)(1+482) 442 1442
using partial fractions

— A B __ g
Att—O, IA—FT m:> A+4B—1 (1)
Att = 1,3 + T = m =5A+5B=1 ..(ii)
On solving Equations (i) and (ii), we get
A= 1_51 and B= %

15
L 4
1 _ _15 15
(4+2) (1+4t2) 4+t2 144¢2
1 -1 4

(4+12) (+4¢2)  15(4+t2)  15(1+482)
Integrating both sides w. rt t,

S S, P
= f (4+t2) (1+4¢2) dt = 15 4+t2 di g5 15 f

-1 1 4 1
T f 22442 + 15><4f dt

1\2 |
(3) +t

1+4t2

=t 1, -1t , 1 _1 t cofdz 1, -1z
=3 ptan g+ 5 g ptan” 1/2+C[,fx2+a2—ata,n a—w—c}
putt = sin @
= Ligp-1snl , 2, -1
f?’otan > —|—15 2sinf+ C

OR

LetI= ”/6 (2 + 32?) cos3zdax.
Then, solvmg by means of integration by parts, we have
/6

/6
I= [(2 + 3$2) X %sin3m}0 —Jo 6z x %sin?)wdm

= %(2 + 322) sin 3w] -2 fo z sin 3zdx

_ %(2+3$2) sm3ac] |:|: a:cos31;:|7r/6 foﬂ/ﬁ_cos?)?;zdx]
/6

= % (2 + 32?) sin 3x] / H Lo 395} %[sm 3x]”/6]

1 w2 ™ 1 0cos0 1y 7 :
= 5(2 E)sm; —3(2+0)0 ] H(—ﬁcos 2) + T}+ g{smg —smO}}



— 2,7 _2
73+36 9
_r 4
36 9
_ 1 2

5 (7 +16)

29. The given differential equation is,

(y? - 2xy) dx = (x? - 2xy) dy
dy  y -2azy
de z2—2zy
Thisis a homogeneous differential equation
dv

Putting y = vx and - =V+X-—,we have,
v2z? Q:wav
v pl = Y2
dz 22 —2zvx
dv v2—2p
v+ Ide T 1-2v
dv vi-2v o
X 1-2v Y
Xd_v o V2 —2v—v+2v?
dx 1-2v
Xd_v _ 3v2—3v
dx 1-2v
1-2
Y gy = &
3(112711) z
—(2v-1)
dv=4%&
3(1)271)) z
(2v—1)
dv = —3%’6

(G
Integrating both Sides we get,
(2v—1)

f (v2—v) _3fdw

log [v? - v| = -3 log |x| + log ¢

2_y= <
vVo-Vv= 3
¥ _ ¥ _ e
22 T 43
2 _c
yo-xy=+o
2 _
X(y°-xy)=c

This is the required differential equation.
OR
The given differential equation is,
dy

zel/® — ysm( ) + :B—sm( ) =0

dy y sm( z ) ze¥/®
= —==——

dz T sin( A )
This is a homogeneous differential equation.

. d
Putting y = vx and d—z =v+ mj—; , then,we have,

d: vsinv—e?
v+ = —"
dz sinwv
dv vsinv—e”
>r—=——-—v
dzx sinv
S gl —_
dz sinv

dz
T

= [eVsinvdv=— [ dx
:>£(-sinv—cosv) -log [x| +log C [". fe’” smbxdx—

= eVsinvdv=—

(a sin bx - b cos bx)]
= ——e /e {sin(2) + cos(2) } = -log x| + log C

=e y/z {sm( ) + cos( )} =2log |x| - 2log C

= e ¥/ {sm( )+cos( )} log [x|% - 2 log C ...(ii)

It is given that y(1) = O i.e., y = 0 when x = 1. Putting these values in (ii), we get
1=0-2logC=logC=—3



Putting log C = — £ in (ii), we get

e v/ {sin(%) + cos(%)} = log x| + 1 as the required solution.
30. First, we will convert the given inequations into equations, we obtain the following equations:
2x+y=18,3x+2y =34
Region represented by 2x + y > 18 :
The line 2x + y = 18 meets the coordinate axes at A(9,0) and B(0,18) respectively. By joining these points we obtain the line 2x +
y = 18 Clearly (0,0) does not satisfies the inequation 2x + y > 18 . So, the region in xy plane which does not contain the origin
represents the solution set of the inequation 2x +y > 18.
Region represented by 3x + 2y < 34 :

The line 3x + 2y = 34 meets the coordinate axes at
C (%, O) and D(0,17) respectively.
By joining these points we obtain the line 3x + 2y = 34 Clearly (0,0) satisfies the inequation 3x + 2y < 34 . So, the region

containing the origin represents the solution set of the inequation 3x + 2y < 34
The corner points of the feasible region are A(9,0)

C (2—4, O) and E(2,14) and feasible region is bounded

C=(11.33,0)
0 5 A§1(:9}))\ 15
The values of Z objective function at these corner points are as follows.
Corner point Z = 50x + 30y
A(9, 0) 50 x 9+ 3 x 0 =450
0(33—4,0) 50 x 34 430 % 0 = 1100
E(2, 14) 50 x 2430 x 14 =520

Therefore, the maximum value of objective function Z is

1790 at the point (33—4, 0) Hence, x = ?;)—4 and y = 0 is the optimal solution of the given LPP.

3
Thus, the optimal value of objective function Z is %.

OR
Converting the inequations into equations, we obtain the lines -2x +y=4,x+y=3,x-2y=2,x=0and y = 0.
These lines are drawn on a suitable scale and the feasible region of the LPP is shaded in Fig.



Now, give a value, say 15 equal to (lcm of 3 and 5) to Z to obtain the line 3x + 5y = 15. This line meets the coordinate axes at P;
(5, 0) and Q(0, 3). Join these points by a dotted line. Move this line parallel to itself in the decreasing direction towards the origin
so that it passes through only one point of the feasible region. Clearly, P3Q3 is such a line passing through the vertex P of the

feasible region.
The coordinates of P are obtained by solving the lines x - 2y =2 and x + y = 3.
Solving these equations, we get x = % andy = %
Put, x = % andy = % in Z = 3x + 5y, we get
Z=3 X g =5 X % = 23—9
Hence, the minimum value of Z is 2—39 atx = %, y= %
31. Given, x = a(cost + log tan %) ......... (i)
and y = a sin t.......... (i)

Therefore, on differentiating both sides w.r.t t, we get,

d d d t
g = [E(cost) + =~ logtan 5}
=a|—sint + —* - di (tan 1) [by using chain rule of derivative]
tan = dt 2
2

(

: 1
=a|—sint+ —— -sec2%
tan o

=
Do |+

>l

=a|—sint+ 1t xseCQ%x%]

tan —
L 2
=a|—sint+ —— x 1t><l
sint/2 cos? £ 2
L cost/2 2
_ : 1
=a|—sint + -
251n5~cos;

=a|—sint+ ﬁ] [, sin 20 = 2 sin O cos b

( 1—sin’ ¢ )
=a\—
sint

2
= Cé_f =a (Csiit‘t) [-1—sin® 0= cos? 0 .. (iii)

Again,on differentiating both sides of (ii) w.r.t t, we get,

dy .
o —AaCoSta @iv)
W
Therefore, d—z =& — St [ from Egs(iii) and (iv)]

d_z a cos? t
at sint
acost

= ——— Xsint =tant
ncosét



32.

Therefore,on differentiating both sides of above equation w.r.t x, we get,
d (dy d

_ 4 4t (.. d _4d . at

= St d [ f0) = 450 ]

d2y

dz?

@ _ sintsectt

dz2 a

Therefore, on putting t = %,we get,
%y sin % x sec % g x(2)*

b=

_ 83

a

_ 2 _sint
=sec“t X — 27 [ From Eq.(iii)]

4

4

a a

Section D

According to the question,

Given parabola is y2 = X......(1)

vertex of parabola is (0, 0)

axis of parabola lies along X-axis.

Given equation of line is x +y = 2.......(ii)
For,x+y=2

X 2

y 0

So, line passes through the points (2, 0) and (0, 2).
Now, let us sketch the graph of given curve and line as shown below:

On putting x = 2 - y from Eq. (ii) in Eq. (i), we get
y'=2-y

=yl+y—2=0

=y +2y—y—2=0
=yly+2)-1y+2)=0

= @H-Dy+2)=0

J.y=1lor-2

Wheny=1,thenx=2-y=1

Wheny =-2,thenx=2-y=2-(-2)=4

So, points of intersection are (1, 1) and (4, - 2).

. 1
Now, required area = [, [m(lme) -z (parabola)] dy

=[Le2-y-v)dy




=3 sq units.
33.A={1,2,3,4,5} and R = {(a, b) : |]a - b| is even}, then R = {(1, 3), (1, 5), (3, 5), (2, 4)}
1. For (a, a), |a - a| = 0 which is even. .*, R is reflexive.
If |a - b| is even, then |b - a| is also even. .*, R is symmetric.
Now, if |a- bl and |b - c|is even then |a- b + b - c| is even
= |a - c| is also even. .*. R is transitive.
Therefore, R is an equivalence relation.
2. Elements of {1, 3, 5} are related to each other.
Since |1 -3|=2,|3-5|=2,|1-5| =4 all are even numbers
= Elements of {1, 3, 5} are related to each other.
Similarly elements of (2, 4) are related to each other.
Since |2 - 4| = 2 an even number, then no element of the set {1, 3, 5} is related to any element of (2, 4).
Hence no element of {1, 3, 5} is related to any element of {2, 4}.

OR
A=R—{3}andB=R—{1}andf(a:):<z—:§>
1—2 T9—2
Let x1, @ € A, then f(z1) = x173 and f(z2) = m§73
Now, for f(x7) = f(xy)
z1—2  xy—3
m1—3_z2—3
=>(£U1—2)($2—3):(5E2—2)($1—3)
= 2129 — 311 — 229 + 6 =212 — 221 — 322 + 6
= —3x1 — 229 = —2x1 — 329
:$1:m2
.. f is one-one function.
z—2
Nowy:m
=yl —-3)=z—2
=zy—3y=x—2
=z(y—1)=3y—2
3y—2
=>Tr=—
y—1
3y—2
Ce(3y-2\ _ v 2 3y-2-oyi2
f ( y—1 ) T2 . 2y-2-3y+3
y—1
= f(z)=y
Therefore, f is an onto function.
2 2 —4 1 -1 0
34.Wehave, A= | -4 2 —-4|,B=|2 3 4
2 -1 5 0 1 2
1 -1 0 2 2 -4 6 0 0
BA = 3 -4 2 -4 =10 6 0| =6l
0o 1 2 2 -1 5 0 0 6
2 2 -4
.pl-A_ L, 1
..B s =5 A=5|4 2 -4
L2 -1 5
Also,x-y=3,2x+3y+4z=17andy +2z=7
1 -1 0 x| 3
=12 3 4 y| =117
0o 1 2 z | 7
x 1 -1 0] '[3
y|l =12 3 4 17
z 0o 1 2 7
2 2 —4 3
1 . .
=514 2 -4 17 | [using Eq. (i)]
2 -1 5 7



35.

6+ 34 — 28 12 2
=¢|-12+34-28|=%|-6|=]|-1
6—17+35 24 4
S.x=2,y=-landz=4
W1=i+2j+3k
— ~ ~ ~
bi=i—3j+2k
Wo =47 +55+ 6k
— ~ “ ~
bo=2i+3]+k
Go— d1=3i+3j+3k
- = i j k
bix by=|1 -3 2
2 3 1

=97 + 35+ 9%
- = - =
a

(a2— a1) (b1 x ba)= (3% +3) +3k)(—9i +3j + 9k) = —27+9+27=9
d— (72*?2)'(?%?2)
- = —
‘ lebz ‘
7‘ 9 lfi
T |3y19| 0 VIO

OR
Let P be the point with position vector p = 37 + 7 + 2k and M be the i image of P in the plane r-(21—-7+ k)
In addition, let Q be the foot of the perpendicular from P on to the given plane. So, Q is the midpoint of PM.
Direction ratios of PM are proportional to 2, —1, 1 as PM is normal to the plane and parallel to 22 — J + k.

%
Recall the vector equation of the line passing through the point with position vectorr and parallel to vector b is given by

T b

R — .~
Here,a =37 + 7+ 2k andb =2i — j + k
Hence, the equation of PM is
Bi+j+2k)+A2i—j+k)
—@+20)i+ (1-N] @+ Mk
. — . . -
Let the position vector of M be m. As M is a point on this line, for some scalar a, we have
_>
=m=3+2a)i+(1—-a)j (2+a)k
Now, let us find the position vector of Q, the midpoint of PM.

_>
‘T

Let this be?.
Using the midpoint formula, we have
- =
— p+m
== A A A
— [3i+j+2k]+[(3+2a)i+(1—a) j+(24+a)k]|
= q= >
— (3+(3+20))i+(1+(1-@)j+(2+(2+a))k
= q= 5
— 6+2a)i+(2—a)j+(4+a)k
:>q:(+ )+(2 )i+
_> _ ~ N
— (3 i+ 2] 4 g

This point lies on the given plane, which means this point satisfies the plane equation? (21 -7+ l::) =

= [(3+a)°+@j+@l§] (2t —j+k)=4
=206 +a)- T) (4;—")(1):4
6420+ 22Dy

=20+ (1+a)=-2

=3a=-3

Sa=-—1

We have the image m= B+2a)i+(1—a)j+ 2+ a)k



— ~ ~ ~
=m=[3+2(-1)i+[1-(-1)]j+[2+(-1)k
— R R ~
m=:1:+25+k
Therefore, the image is (1, 2, 1)

The foot of the perpendlcular q=03+ a)l + & )j + @f{

2
. 2-(-1)7 2 4 ~

= a4 =B+ i+ [ 525+ [k

q =21+ 3j+ 3k

Thus, the position vector of the image isi + 23’ + k and that of the foot of the perpendicular is27 + %j + %k

Section E

36. i. Let P be the event that the shell fired from A hits the plane and Q be the event that the shell fired from B hits the plane. The
following four hypotheses are possible before the trial, with the guns operating independently:
E,=PQ,E, = PQ,E;=PQ,E,= PQ

Let E = The shell fired from exactly one of them hits the plane.
P(E1) =0.3 x 0.2=0.06, P(Ey) = 0.7 x 0.8 =0.56, P(E3) =0.7 x 0.2=0.14, P(E4) = 0.3 x 0.8 =0.24

()00 (£)-0.p(£) 10 (£)
P(E) = P(Ey): P( ) +P(E)-P (E%)JFP(Eg) P (EES) + P(E)- p(E£4>
=0.14+0.24+=0.38
wosr()
PP )+ Ew)-P( £ )+ s p( 5 )+

ii. By Bayes’ Theorem, P (%) =

0.14 _ 7

038 19
NOTE: The four hypotheses form the partition of the sample space and it can be seen that the sum of their probabilities is 1.

The hypotheses E; and E; are actually eliminated as P (ELI) = ( 7 ) =0

) PEy-P( L)

=

. , By
- By Bayes’ Theorem, P ( E4) P(El).P<£)+p(E2) P<E£2>+P(E3)-P(§—3)+P(E4)-P(E%>

_ 024 12
7038 19
OR

Let P be the event that the shell fired from A hits the plane and Q be the event that the shell fired from B hits the plane. The
following four hypotheses are possible before the trial, with the guns operating independently:

E;=PQ E,=PQ,E3=PQ,E4= PQ

Let E = The shell fired from exactly one of them hits the plane.

P(E;)=0.3 x 0.2=0.06, P(Ey) = 0.7 x 0.8 =0.56, P(E3) =0.7 x 0.2 =0.14, P(E4) =0.3 x 0.8=0.24

37. i. Force applied by team A

P

=4N

Force applied by team B

= /(-2 + 4

= VIFT6

~ V20

=26N

Force applied by team C
(- 3)2 (—3)?

=,9+9=+118=32

Hence, the force applied by team B is maximum.
So, Team 'B' will win.

ii. Sum of force applied by team A, B and C
—(4+(2)+(3))2 +(0+4+(-3))j
=—i+ J
Magnitude of team combine force



38.

il

ii.

1.

=4/ (=22 + 42

Force applied by team A
= /4> +0°

=4N

i. C = 40000h? + 5000x2

as x%h = 250

40000(250)2 5
C = ———— +5000x

X

—160000(250)2
dc _ 16000025007 | 4 6000x

dx x5

For minimum cost % =0

= 10000x® = 250 x 250 x 160000

=x=10
. dc
showing — >0 atx =10
dx
.*. cost is minimum when x = 10

OR

2
dc _ —160000(250)" 10000x
dx x4
L =0 givesx =10
dx

Z—C >01in (10, 00) and % < 0in (0, 10).

Hence, cost function is neither increasing nor decreasing for x > 0



