BYJU'S Full Test for Board Term |
(CBSE Grade 12)
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SOLUTIONS

« IfA = —xl 311 égl] is a skew-symmetric matrix, then the values of x, y, z respectively
-3 z O
are
A. 0,0,0
B. 0,04
C. 0,0,—4
D. 1,3,4

Answer: (C) 0,0, —4

Solution:

Given: A =

x 1 3
-1 vy 4
-3 z 0

A is skew symmetric, then AT = —A
or,a;j = —ay foralli,j

=2 a1 =x=0anda,, =y =0
A3y = —djy3 = a3z, = —4 =7z

Hence, the values of x, y and z are 0,0 and —4 respectively.

Q2 letA=R—{3}and B =R — {1}.If f: A > Bis defined by f(x) = g, then
A. fis bijective

B. f isone-one but not onto

C. f isonto butnot one-one

D. fisnota function

Answer: (A) f is bijective

Solution:
For one-one:

Let f(x1) = f(x2)

X1 —2 x3—2
N —

X1 —3 x,—3

ﬁxle_3x1_2x2+6=x1x2_2x1_3xZ+6

$x1=x2




=~ f is one-one function.

N

Now, lety =

w

o
>xy—3y=x-—2
>xy—x=3y—2
_3y—2

y—1
x is defined forally € R — {1}

=X

~ Range of f is R — {1} which is equal to co-domain.
=~ fis onto function.

Hence, f is bijective.

Q3 1—cos 2x
If f(x) = { 2 % #0 is continuous at x = 0, then the value of a is
a x=0

A 4
2

c. i
2

D. -2

Answer: (B) 2

Solution:
1—cos 2x
Given: f(x) ={ .
a, x=0

Since f(x) is continuous at x = 0,

« lim f(x) = f(0) = a

1 —cos2x
= a = lim —
x—0 X
~ 2sin?x
= a = lim
x—0 X
. sinx 2 . sinx
»asin() 2=z (ame)
La=2
Q4 The principal value of cos ™! (_g) is
A
A. 5
T
B. 3
51
C. -~
T
D. -




Answer: (C) 5?”

Solution:

We know that cos™1(—x) = m — cos™1(x) forall x € [-1,1]

(7)o (3)
W oS | —— | =m—cosT | —

We know that the range of principal value branch of cos~* is [0, 7] and S?n € [0, ].

= Principal value of cos ™! (—ﬁ) 's?

Q5 If [2 _92 _|_§ _3] [z+3 p— 4 , then the value of x is
A. =3
B. 3
C. 4
D. 5

Answer: (B) 3

Solution:
N V/ x 2 =3
leen.[ [ ] [z+3 p— 4

= z+3 p 4] [z+3 p— 4
We know that corresponding entries of equal matrices are equal.

Sx =3

Q6 The equation of the normal to the curve y = x? + x atx = —2'is
Al x=3y+8
B. y=3x+38
C. 3y=x+8
D. 3x=y+38
Answer: (C)3y=x+8

Solution:
y=x%+x

The point on the curve is (—2, 2).




Differentiating with respect to x, we get

dy

— =2 1

dx X+
Atx = =2,

dy
—=—-4+1=-3
dx +

So, the slope of normal at (—2, 2) is %

Now, equation of the normal at (-2, 2) is

1
y—2=§(x+2)

~3y=x+8
Q7 _ 2x-sin"'x . S .
If £(x) P continuous at every point in its domain, then the value of f(0)
is
A 2
B. —2
3
c. 2
3
D. 2
3

Answer: (D) §

Solution:
For f(x) to be continuous at every point in its domain, it must be continuous at
x=0.
~» We must have lir% f(x)=r£(0)
X—>
£(0) = i 2x —sin"lx
= =lim ————
x-02x + tan~1 x
Dividing numerator and denominator by x, we get
-1
sin"" x
© = I 2= 2-1
f(0) = lim tan"lx 2+1
2+ —

£ f(0) =+




Qs The derivative of tan™!(tan x) with respect to x where x € (O, %) is

1

1+tan2x
B. x
C. 1
sec® x
1+tanx

Answer: (C) 1

Solution:

Let y = tan~!(tanx)

>y=xVx€E (Og)
Differentiating with respect to x, we get

d
=1
Q9 If f(x) = x? — 2ax + 6 is strictly increasing function for x > 0, then
A. a€e(1,2)
B. a € (0,)
C. a€ (—x,0]
D. a€(0,7)
Answer: (C) a € (—x,0]

Solution:

Given: f(x) = x? —2ax + 6
Differentiating with respect to x, we get
f'(x) =2x —2a

For strictly increasing, f'(x) > 0

= 2x—2a>0

= x>abutx>0

s a€ (—,0]

Q10 | The derivative of In(sec 8 + tan ) with respect to secd at 6 = %is

A -1
B. 0
c. 1
D. V2

Answer: (C) 1




Solution:

Let y = In(secf + tanf) and z = secH

Now,

dy
dl:@ (1)
dz dz

do

We have, y = In(sec8 + tan 9)

Differentiating with respect to 6, we get

d—y=;xi(5ec6 + tan @)
df secf +tan6 dO

~dy sec@tan6 + sec®
Tde secO + tanf

and z = sec@

= secH

Differentiating with respect to 6, we get

A2 _ cecOtand
dG—SeC an

From (1), we get
dy — sec O
dz secf tan 6
dy 1
dz  tan®

AO =%, 2 =1
4’ dz

2 3 4 n
Q11 |fy=1+£+x_+x_+x_+...+x_’thend_yis
1! 2! 3! 4! n! dx
A y—x"
B. y——
C. y——

D.

n

Answer: () y — ’;—'

Solution:
2 3 4 n
Given:y=1+>4+2 4242 4 ... 4L
20 3 4l n!
Differentiating with respect to x, we get

dy_0+1+2x+3x2+4x3+ _l_nx"‘1
dx 1 21 3! 4! n!




zd_y={1+_+ﬁ+ i x_} x"
dx 1 2! 3! n-=1! n! n!
dy x™
i

Q12

The area of the triangle whose vertices are A(—3,0), B(3,0) and €(0, 3), is
A. 18 square units
B. 9 square units
C. 6square units
D. 12 square units

Answer: (B) 9 square units

Solution:

We know that the area of triangle whose vertices are (xq,y1), (X2, ¥2) and (x3,y3) is

1[¥r N 1

A= EXZ Y2 1

x3 y3 1

1/-3 0 1

=>A=|=[3 0 1

0 3 1

1

SA= 5{—3(—3)—0+1(9—0)}|

= A = 9 square units

Qi3

2
If x =acos®60andy = asin30 where § € (0,%) and a is constant, then (1 + (%)

is equal to
A. tan?6
B. sec?6
C. secl
D. —secH

Answer: (C) sec®

Solution:

We have,

x =acos36

Differentiating with respect to 6, we get

dx

- _ 2 ;
70 3acos® @sind




andy = asin36

Differentiating with respect to 6, we get

Y 3a sin? 6 cos 6

do
dy
ay _ 46
Now, — = 4~
’ dx dx

a6
dy  3asin®6cos6
dx —3acos?2@sinf

d 2
=>1+(—y) =1+ tan%6 = sec? 6

= —tanf

dx
dy2
= 1+(d—) = /sec? 0 = | sech |

X

a1+ (Z—i’)z = secd [ o€ (0%)]

Q14

Adjoint of matrix A = [é ﬂ is

A fy 1]
B. i_43 _12]
¢ I3 4l
D. _13 _42]

Answer: (B) A = [_43 _12]

Solution:
2
leen.A—[3 4]

T

> adj) =% 7]

adji) =% 7

Q15

Region represented by x < 0andy < 0 is
A. First quadrant
B. Second quadrant
C. Third quadrant
D. Fourth quadrant
Answer: (C) Third quadrant




Solution:
'yA
—X » X
XTI
<
‘_
‘_
‘_
<_
4_
=¥

Clearly, this is third quadrant.

Q16 | |fy = e®n3% then % is

etan3x » sec? 3x
3etan3x x gec? 3x

3etan3¥ x tan 3x

o ® >

D. 3e'@"3% x sec3x

Answer: (B) 3e%"3% x sec? 3x

Solution:
Given: y = etansx

Differentiating with respect to x, we get

dy tan 3x d
"¢ X I (tan 3x)
4y _ tansx 2 d
:E—e X sec 3x><a(3x)
d
2 2 _ getansx y gec2 3y
dx

Q17 | If the variable tangent to the curve x2y = ¢3 makes intercepts a and b on x and y

axes respectively, then the value of a®b is

A. 27¢3
B. —¢3
27
c. Z¢3
4
D. ¢3
9

Answer: (C) % o

10



Solution:
Given curve: x%y = ¢3

Differentiating with respect to x, we get

d
xz—y+2xy=0

dx
R dy 2y
dx x

Equation of tangent at (h, k) is

k= 2k h
y—k==""(x—h)
3n

Aty=0,x=7—a

Atx=0,y=3k=5b

_ Zb—9h2x3k—27h2k—27
A=y —T 2 1€

Q18 | Arelation R on the set of natural numbers N is defined as

3

xRy © x* —4xy + 3y2 = 0;x,y € N.Then R is
A. reflexive but neither symmetric nor transitive relation
B. symmetric but neither reflexive nor transitive relation
C. transitive but neither reflexive nor symmetric relation
D. an equivalence relation

Answer: (A) reflexive but neither symmetric nor transitive relation

Solution:
Given: xRy © x? —4xy +3y2 =0;x,y €N

>x2—xy—3xy+3y2=0
=>x(x—-y)-3y(x—-y)=0

= @x—-3)x—y)=0

o~ (x,y) ERIff(x—3y)(x—y) =0

As(x —3x)(x—x) =0Vx €N,
= (x,x) €ER
So, R is a reflexive relation.

It can be observed that (3,1) € Rbut (1,3) € Ras (1 —9)(1 —3) # 0
So, R is not a symmetric relation.

1 1
As(3,Dand (1,2 ) eRbut(3,2) R,
so R is not a transitive relation.
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Q19 | A covered box of volume 72 cm3 and the base sides in a ratio of 1: 2 is to be made.

The length of all sides so that the total surface area is the least possible, is

A 2,4,9
B. 84,3
C. 3,6,2
D. 63,4

Answer: (D) 6,3, 4

Solution:

Let [, b, h be the dimensions.
Given,l = 2b

So, volume of box, V = lbh = 2b%h

= 72 = 2b*h
36
=>h=ﬁ

Surface area, S = 2(lb + bh + hl)

L (36 36
=s=2(2b +b<ﬁ>+2b(ﬁ)

108
$S=2<2b2+—>
b
54
$5=4(b2+7>

Differentiating with respect to b, we get
as 4 (Zb 54)
db b2

. - ds
For maximum or minimum, P 0

=>b=3
d2s 108
Andm—4(2+F)

dzs
db?

Forb = 3, >0

Hence, S is minimum when b = 3

So, the dimensions are 6, 3,3,76 or, 6,3,4
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Q20 | For the objective function Z = x + 2y, subject to constraints: x — y < —1,

—x +y < 0,x = 0, which of the following is CORRECT?

A Zpax =1
B. Zrnirl =-1
C. Zmin =0

D. No feasible solution is possible

Answer: (D) No feasible solution is possible

Solution:
Given constraints:x —y < —-1,-x+y <0,x =0

Plotting the graph for the feasible region:

From graph, there is no feasible region for the given constraints.

So, no feasible solution is possible.

Q21 | IfR={(x,y):x,y € Z,x*> + y? < 4} is a relation on Z, then domain of R is
A {0,1,2)
B. {0,—1,—2}
C. {=2,-1,0,1,2)
D. {~2,-1,1,2}
Answer: (C) {-2,—-1,0,1,2}

Solution:

Given: R = {(x,y):x,y € Z,x? + y? < 4}
Ify =0,thenx =0,+1,12

Ify =+41,thenx =0, +1
Ify=22,thenx =0

13



~ Domainof Ris {—2,—1,0,1, 2}

Q22 1 ify=(1+x)(A+x)A +x3) - (1 + x™), then the value ofz—i/ atx=0is

1
-1
0
D. 2
Answer: (4) 1

0o = »

Solution:

Given:y = (1+x)(1 +x2)(1 + x3) - - (1+x™)

Taking In on both sides, we get

Iny =In(1+x) +In(1+x%) +In(1+x3) + - +In(1 +x")
Differentiating with respect to x, we get

1dy 1 N 2x N 3x? N +nx"‘1
ydx 14+x 1+x2 1+x3 14 xn

Atx =0,wehavey =1

N
dxlx=0

x*+b+1,x<0
3ax+2, x=0

Q23

For real constants a and b, if f(x) = { is differentiable at

x = 0,then thevalueofa+ b is
A0
B. 1
c. -1
D. 2
Answer: (B) 1

Solution:
If function is differentiable, then it is continuous also.
~L.HL=RHL=f(0) - (1)
L.H.L= xli)rgl_xz +b+1
=b+1
R.H.L.= xlir(r)1+ 3ax + 2
=2

From (1), we have b = 1

14



Since f(x) is differentiable at x = 0,
~LH.D.=R.HD. - (2)

0—h)—f(0
L.H.D.=limf( )~ )
h—0 —h
(0-h)?+2-2
= lim
h—0 —h
h2
A
0+h)—Ff(0
R.H.D.=limf( +h) - f0)
h—0 h
. 3a(0+h)+2-2
= lim
h—0 h
= 3a

From (2), we havea = 0

~a+b=1

Q24 | if y* = 2% wherey > 0, then X is
A ZIn(2)
8. In(2)
¢ Zin(%)
D. In(%)

Answer: (4) %ln (i)

Solution:

Given: y* = 2%

Taking In on both sides, we get
xlny=xIn2

Differentiating with respect to x, we get

LDy =1nz

xydx ny =In
d

:gd_y In2—-1Iny

_dy Y1 (2>
“dx  x y

15



Q25 | If f(x) = (x +1)3(x — 3)3, then

A. f(x) is strictly decreasing in (3, o)

B. f(x) isstrictly decreasingin (1, 3)

C. f(x)is strictly increasingin (—1,1)

D. f(x) is strictly decreasing in (—oo, —1)

Answer: (D) f(x) is strictly decreasing in (—o0, —1)

Solution:

fx) =+ 13x-3)°

Differentiating with respect to x, we get

fl(x) =3(x+1)2(x—3)>+3(x +1)3(x —3)?

= f'(x) =30+ 1D2(x —3)?[(x—3) + (x + 1]

= f'(x) =6(x+1)2(x—3)%(x—1)

Let us find out sign of f’(x) using wavy curve method.

- - + +
«— i i >
- 1 3

Hence, f(x) is strictly decreasing in (—o0, —1).

Q26 1 2 «x 1 —2 y
letA=(0 1 O0|landB=|0 1 0].IfAB = I3, where I3 is the identity matrix
0 0 1 0 0 1
of order 3, then the value of x + y is
A1
B. 0
c. -1
D. 4

Answer: (B) 0

Solution:
1 2 «x 1 -2 vy
Given:A=|0 1 O|landB=([0 1 0
0 0 1 0O 0 1
1 2 x —2 y
AB 0 1 0
0 0 1
1 0 x+y 1 0 0
>AB=|0 1 0 =10 1 O
0 0 1 0 0 1
~x+y=0

16



Q27 | The feasible region of an LPP is shown in the figure. If Z = 5x + 2y, then the

maximum value of Z occurs at

Y
A

. 6)

.
(0, 4)
(2, 4)

(5, 0) X

o|

(0,0)
(5,0)
(2,4)
D. (0,4)
Answer: (B) (5,0)

o = »

Solution:

The table of values at corner points for objective function Z = 5x + 2y is given below:

Corner point: (x,y) Value: Z = 5x + 2y
(0,0) 5x0+2x0=0
(5,0) 5X5+2x0 =25 (maximum)
2,4 5x24+2x4=18
(0,4) 5x0+2x4=8

Hence, maximum value of Z occurs at (5, 0).

Q28 1 2 3
Cofactorof 2inmatrixA =14 5 6]is
7 8 9
A. —6
B. 6
C. 8
D. -8

Answer: (B) 6

Solution:

17



A=

1 2 3
4 5 6
7 8 9

Cofactor of 2,C;, = (—=1)1*? |L71 g| =—-1(36 — 42)

oo C12 = 6

Q29 | If f:[1,0) — B defined by f(x) = x? — 2x + 6 is a surjective function, then B is
equal to
A. [1,00)
B. [5,00)
C. [6,0)
D. [2,)
Answer: (B) [5, )

Solution:

flx)=x?>—-2x+6

> f(x)=(x-1)2+5=>5forx>1
~ Range of f in domain [1, o) is [5, 00).

B =[5, )
Q30 A 2 2
The value of A for which the matrix A =|—3 0 4| is notinvertible, is
1 -1 1
A. =5
B. 5
C. 0
D. —1
Answer: (4) =5
Solution:
A 2 2
Given:A=|-3 0 4
1 -1 1
Since matrix 4 is not invertible, therefore |[4| = 0
A 2 2
=|-3 0 4|=0
1 -1 1

>A0+4)-2(-3—4)+2(3-0)=0
2>41+14+6=0
" A=-=-5

18



Q31 | The feasible region for an LPP is shown shaded in the figure. Let Z = 6x — 4y be the

objective function. The minimum of Z occurs at
y

A

(1,3) (4, 3)

(0, 0) (5,0)
A (1,3)

B. (0,0)

c. (43)

D. (5,0)

Answer: (4) (1,3)

Solution:

The table of values at corner points for objective function Z = 6x — 4y is given below:

Corner point: (x,y) Value: Z = 6x — 4y
(0,0) 6xX0—-4x0=0
(1,3) 6 X1—4x%x3=—6(minimum)
(4,3) 6XxX4—-4x3=12
(5,0) 6xXx5—-4x0=30

Hence, the minimum value of Z occurs at (1, 3).

Q32 | |fx™ +y™ = 1 where m is a constant such that Z—z = —% V x,y € R — {0}, then the

value of mis

A -1

B. 0

c. 1

D. 2
Answer: (D) 2

Solution:

iven: & — _% ..
Given: —= = " D

19



andx™ +ym =1
Differentiating with respect to x, we get
dy _
dx

dy
= m-—1 m-1, 6~ _ 0
X +y dx

mx™ 1 + mym-1. 0

dy B xm—l

= = .
dx ym-1
From (1) and (2), we get

am=2

X

Q33 | The local maximum value of f (x) = ———is

A L

2
B. —1
C.

D.

ulr ik

Answer: (C) i

Solution:

X
F) =

Differentiating with respect to x, we get
(1+4x+x?)-1—x-Q2x+4)
(1 + 4x +x2)2
x2+4x +1—2x% —4x
(1 + 4x + x2)2
A-x)(1+x)
(1 + 4x + x2)2

f'x) =

=>f'(x) =

=>f'(x) =

For maximum or minimum, f'(x) = 0
1-x01+x)
(14 4x +x2)2

>x=-1,1

20



Since sign of f'(x) changes from positive to negative as x crosses 1 from left to right,
therefore x = 1 is a point of local maximum.

Therefore, f(x) has local maximum value at x = 1

1 1

1+4+1 6

and the maximum value, f(1) =

Q34 | The shaded region in the figure is the solution set of the inequations

Y
A

(0,4
3,3)

NN

(o)

‘>x

(6,0~

A
B.
C

D.

4x + 6y < 24,
4x + 6y = 24,
4x + 6y = 24,
4x + 6y < 24,

x<2 y<x,
x=2,y=>x,
x<2 y=>x,

x=>2, y<x,

x,y =0
x,y=0
x,y=>0
x,y=0

Answer: (D) 4x +6y <24, x =2, y<x, x,y =0

Solutio

n:

The line joining (6,0) and (0,4) is§+% =1li.e., 4x + 6y = 24.

The line joining (0,0) and (3,3) isy = x.

On observation, we can conclude that option (D) is the correct set of inequations

which represents the shaded region.

Q35

The range of the function f(x) = sin™! (

A.

B.

C.

D.

[03)
=33
(05)
(-53)

Answer: (4) [0, g)

22
1+x2

), x € Ris equal to

21




Solution:

x2 1
We have, =1-
1+x2 1+x2

Forx € R, x? € [0, )

=1+ x? €[1,0)

=> € (0,1]

1+ x2
2
=

Tz [0.1)

Taking sin~! on both sides, we get

sin” <1 in2> €[0.3)

~ Range of f is [0, g)

Q36 _Ja b 2_[a ﬁ]
IfA—[b a]andA =15 o) then

A. a=a’+b%tB=ab

B. a=a?+b?p =2ab

C. a=ab,p =a®+ b?

D. a =2ab,B =a®+ b?
Answer: (B) a = a? + b2, = 2ab

Solution:
. i _|a b 2 _ [a ﬂ]
Given: A = [b a] and A“ = B«
2_[a b][a bz[a2+b2 ab + ab
=4 b a] b a] ab+ab a?+ b?

:[a2+b2 2ab ]z[a B
2ab  a? + b? B «a

~a=a*+b%and B = 2ab

Q37 | The domain of the function f(x) = cot™1(x)is
A R
B. R—(—1,1)
C. (0,m)
D. [-1,1]
Answer: (4) R

Solution:

f(x) = cot™(x)

22



f isdefined forallx € R
~ Domain of f is R.

Q38 0 -3 6
fA=|3 0 9| thenAd+3AT isequal to
-6 -9 0

AT
2AT
AT
D. —24T
Answer: (B) 24T

o = »r

Solution:
0 -3 6
Given: A= | 3 0 9
-6 -9 0
a;j = —aj; for all l,]

~ A is skew-symmetric.
=>AT=-A4

>A+AT =0

= A+ 34T = 24T

Q39 | If the slope of the tangent to the curve x?y + ax + by = 2 at (1, 1) is 2, then (a, b) is
A. (6,5)
B. (6,—5)
C. (-2,3)
D. (—2,-3)
Answer: (B) (6,—5)

Solution:

Given curve: x’y + ax + by = 2
Point (1, 1) satisfies the curve.
2>a+b=1 (1)

Differentiating the given curve with respect to x, we get

dy dy
2 _ 2 _— =
2xy +x dx+a+bdx 0
d
= _3’:_(%)
dx x2+b

So, slope of the tangent at (1,1) is

23



dy <a+2>

dx
a+?2
(m,)
=a+2b=—-4 (2

Solving (1) and (2), we get
a=6andb=-5

Q40 | If Ais a square matrix of order 3 such that det(A) = 2, then the value of det(adj A) is

A2
B

c. 8
0.

Answer: (B) 4

Solution:

Given: |A| =2

We know that |adj A| = |A|™ %, where n is the order of A.
~ladjAl =23"1=4

Q41 | Thevalue of sin™1(2) + cos™1(2) is

Vs
A.;
Vs
B‘Z
C. m

D. not defined
Answer: (D) Not defined

Solution:
We have, sin"1(2) + cos™1(2)
Domain of sin™! x and cos ! x are same, i.e., [—1,1] and 2 & [—1, 1]

~sin™1(2) + cos™1(2) is not defined.

Q42 | The derivative of cos™1(x?) with respect to x is

2x
A.

1—x2

—2X
B. =

1-x

-1
C.

1-x*

-x
D.

1-x*
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. —2x
Answer: (B) Newwe
Solution:

Let y = cos™1(x?2)

Differentiating with respect to x, we get

dy 1 o a .,
dx /1—(x2)2 dx *)
. d_y_ _ 2x

Tdax T Vi-x*

Q43 | If a matrix has 4 elements, then total number of possible orders that matrix can have,

is

A 2
B. 3
c. 1
D. 4

Answer: (B) 3

Solution:
Number of elements = 4
Then possible orders of matricesare 1 X 4,4 X 1,2 X 2

Hence, number of matrices is 3.

Q44 | The function f:N - Ngivenby f(x) = x3 — 1is
A. one-one but not onto

B. onto but not one-one

C. bijective

D. many-one only

Answer: (4) one-one but not onto

Solution:

For one-one:

Let f(x1) = f(x2)
>x—-1=x3-1
=>x =x3

$x1=x2

=~ f is one-one.
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For onto:
1 does not have a pre-image in N (domain)
= Range # Co-domain

~ fisinto.

Q45 | If Z = x + 2y subject to the following constraints: x + y < 5,x + 2y = 6,x = 3,
y = 0, then sum of the maximum and minimum values of Z is

A 7

B. 5

C. 12

D. 13
Answer: (D) 13

Solution:
Given: objective function, Z = x + 2y
Constraints: x + y <5 x+2y>6,x=>3,y=0

Plotting the graph of feasible region:

s
n =<

S
u
x

'y

0 3,0 5,0 60— X

From graph, the feasible region is ABC.

Corner point: (x,y) Value: Z = x + 2y
A(3,2) 1x3+2x2=7
B(B,E) 1><3+2><§=6

2 2
c41) 1X4+2x1=6

SO, Zmax = 7 and Zyin = 6
Hence, Ziax + Zmin = 13
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The electricity cost per hour for running an electric car is proportional to the square of its
speed it generates in km/hr. The electricity costs Rs. 12 per hour at speed of 4 km per hour
and the fixed charges to run the car amounts to Rs. 300 per hour.

Assume the speed of caris u km/hr.

Q46 | Given that the electricity cost per hour is k times the square of the speed the car

generates in km/hr, then value of k is

A =

&l

B. 2
4
c. 2
3
D. =
3

Answer: (B) Z

Solution:
Electricity cost = k(u)?, where k is proportionality constant.

= 12 = k(4)?

Q47 | Ifthe car has travelled a distance of 500 km, then the total cost of running the car is

given by function

A. 3751,1. Y, 150000
u
B. 375u + 15°u°°°
C. 750'[,1. A 150000
u
D. 750u + 15"%

Answer: (B) 375u + 150%

Solution:
. . 500
Time taken to cover 500 km is o hours

Fixed charges:

Given that fixed charges to run the car amounts to Rs. 300 per hour.

. 500 500 _ 150000
= Fixed charges forT hours = 300 X - =

Running charges:

Electricity cost per hour = k(u)? = %uZ
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.. 500 3 500
= Electricity cost for — hours = Zuz x == =375u

Now, Total cost = Fixed charges + Running charges

~ Total cost of running the car = 375u + —o2

Q48 | The most economical speed to run the car is

A. 80 km/hr
B. 10 km/hr
C. 20 km/hr
D. 40 km/hr

Answer: (C) 20 km/hr

Solution:

We have,

Total cost of running the car, C = 375u + 150000

Differentiating with respect to u, we get

dc _ 150000
du u?

. dc
For most economical speed, o 0

150000
= 375 — = 0
u
_ 2 _ 150000 _
Y 7
~u=20km/hr

Q49 | The electricity cost for car to travel 500 km at the most economical speed is

A. Rs.1835
B. Rs.7500
C. Rs.3500
D. Rs.15000

Answer: (B) Rs.7500

Solution:
We have, Electricity cost = 375u

- Electricity cost at the most economical speed = 375 X 20 = Rs. 7500
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Q50 | The total cost for the car to travel 500 km at the most economical speed is

A. Rs.7500
B. Rs.15000
C. Rs.8000
D. Rs.21000

Answer: (B) Rs.15000

Solution:

We have,

Total cost of running the car = 375u + 150000

= Total cost of running the car at the most economical speed = 375 X 20 + 152300

= Rs.15000
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