T@A INDIAN SCHOOL AL WADI AL KABIR
xt.aj Assessment - 1

Class: Xl Sub: MATHEMATICS (041) Max Marks: 80
Date: 22.09.2024 Set-1I  -ANSWER KEY Time: 3 hr

1 x2
b)? +log IX| +¢C

2|c)k=1

31c¢)(2,x)

4 b)4_3t

5 T
d)-7

c) 25y

¢) discontinuous at exactly two points

d)-3

O 0| N| O

1
b)Z

10[ d) -75

1113)8 & 8

12[d)A+B=0

13| c)tanx-cotx+C

141 ¢) 1.4 w cm/s

15| d) 512

16| b) e*sec x+ C

17 a)n

18] a) BAT

19] (A) Both A and R are true and R is the correct explanation of A

20| (C) Ais true but R is false

21| Determinant = 1(2x? + 4) - 2(-4x - 20) = 86
=x>+4x-21=0
x =3,-7
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22 ] { = i
Let I = J'1 dx I Jcos x dx Letl =), 3\-i+ 3\"———3( PRy 145
I ++/tan x \/n.on +4/sinx R
" f3 3\ 4—-X
& C()\v +_\)d\ = 1 %4"‘" \[4 (4 ‘)
3 3 6
1= | »
a\/cos[§+:—.\']+\fsin(:+2—.\'] I 33 3\"1—!_(_:dx D
’ 1 33— x+ ¥x
\/Sln \
- «:(2) Adding (1) and (2), t
I \/sln\+\lcos\ g()m L g¢
: 3x+Ya—-x
Adding (1) and (2), 2 = e T dx
- vl %-4—.‘(4-‘\‘.\(
n
3 73 nT T T
2 Ix: =[x]P: =——— =— 3
2= Iz‘ ['\]z 3 6 6 o1 = [ 1dx
. 6
[= £ 2] = xli
12
-OR- A=3-1=2givesl=1
23 Y - OR -
4 . 1 . 1
L] sin? (cos‘1 —) + C0s? (sm‘1 —)
3n 4 3
5“/2> =1 - cos? (cos‘1 i) + 1- sin? (Sin‘1 %)
21 2 2
= (1)
< 4 3
2 -o.1.1
_1"/2 """ 16 9
X ¥ X _2_£_288—25_£
é ---- /2 T % 144 144 144
-
—3n/z>
-2n
<—5n/z
P,
v
Y
24| Given function f(x) = cosx, ¥= € R
—IT n T —
7L 7L _ _
t (2) 08570 ( 2 ) 2 2 2
T _ X
But—- &€ — =0
2 2
So, f{x} is not one-one
Now, f(x) = cosx, ¥ € R is not onto as there is no preimage for an real numbe:
Which does not being to the intervals, [-1, 1], the range of cos x.
25| Given that the function is continuous at x = 2. Given that the function is continuous at x = 10.
Therefore, LHL = RHL = f(2) Therefore, LHL = RHL = f(10)
= lim f(x) = lim f(x) = f(2) = lim f(x) = lim f(x) =f(10)
ﬂJLT-S—,}lr?ax+b—5 = hm ax+b= lim 21 =21
=2a+b=5 .. A
=10a+b =21 ..(ii)
Solving the equation (i) and (ii), we geta=2 b=1
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26

here, x = a (cnst + log tani)

¢
cos 1

dx t 1 . >
Therefore, -—=0 —sint +—r sec 3-_;.-2) = a(— sint +—¢

( s‘ln.,
(-blllf + )
’sln— COS>

costt
=Q
sint

: 1
=aq a(—smt +,—)
sint

- sin® l#l)
sint

=a

y=asint 2 = acost
2 det

. T
cos?

1
£

dy
dy__',:,z_ acost sint
d.\'_ dx — A(Cuszl) —COS(-tdnt
1 sint
27| LetI = [1-tan~!xdx R

I=tanIx [1dx — f[(:—xtall‘lx)f 1- dx} dx

Consider |

= j"| x*=2x| dx

X —(_1'2 —2x) where 1<x<2
1 ,\"—‘_\l = ”
= tan_lx - Y — - xelx | (x"—2x) where 2<x<3
1+x2 g s %o
= L | x*=2x|dx + f.l.\"—.?,xld.\'
1 2x ) "a >
= xtan lx — — ! = j’-(r:-zx-) dx + j‘(r-z_r) dx
2)14+x2 1 i 2
e
_ -1 1 2 £ [_—1 1 ?_l 2
= xtan x — —log|1 + x| + C
2 [ = —[2-4—-§+1]+[9—9-§+4]
1 : : :
— —1, _ 2 5. 8
= xtan x—zlc-g{1+x)+f :_3+3_§+4
2

tan ! x = xtan"1x —%lﬂg{l +x3)+¢C

Il =7-5=2

28| Let x be the length of a side, V be the volume and S be the surface area of the cube.
V = x3and S = 6x2, where x is a function of time t.
N - OR -
e = QemYs (Given)
“ We have y=—x"+1 ___(i)
9= T2 =i dy 2 L dx_ o adx
al ar X at dt 3 d < :
— 3.\" ‘/—\ '_'ﬁzzg
dr dt dt
L P 9% 52 dx
dr X dt dt
ds d ) d dx =x =1 ~x=11
— = —(6x7) =—(6x°) —
dr dx dr Substituting values of x m (1),
3) 36
=12.r[—‘—,]--"— we get: y=—, —
+ 33
. 5 1
when x = 10 cm, points on the curve are | 1, 3 and | —1, 3
d.-S_ =3.6cm’/s
dr
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29| Here f:N 3 R f(x)=4x" +12x+15 = (x, - x,)[4(x, +x,)+12] =0
Let x,.x, €N and f(x,)=f(x,) As x.%x,eN so. 4(x, +x,)+12=0
Then 4x; +12x, +15=4x] +12x,+15 (% —x,)=0
= 4x; +12x =4x] +12x, = x, = X, so. fis one-one.
= 4(x; —x])+12(x, -x,)=0 - OR -
x>0 T x=0 Forx20 Forx<0
x| = -x ,x<0 !:Df(x)— 0 x
Tamr % f(x) = fx) = —=
Forxz0 Forx<0
Let f(x) =, Let f(x) =y
X
f(x) = f(x1)=1 s =
Y= T+x ) Aakm
f(xz)' f(x,) =
l+x () = 1‘-"2 X=—>— ,forx20 vp ,forx<0
1=y 14y
f(x,) = f(x,) Putting f(x,) = f(x,) :
X1 %2 X ___* Here,y €E {x ER: -1<x< 1}
14+ x, 14 x, 1-Xxy 1-=x;
So, x is defined for all values of y.
(1 + x)=60 + x) || x(1 = x)=x01 - x)
Xy + X1 X=X + X%, || X = x3%=%; — X%y ~ fis onto
Hence, f is one-one and onto.
Xy=X2 X=X
Hence, if f(x,) = f(x,), then x; =x, ~ fis one-one
30 [2 4 6] 3 i[0 3 7
A={T D 5 LL‘[Q: —(A-A') = 5 3 0 7
1 -2 4] 2 ‘7 7 o
& 2 3 i %
A=|4 3 2 0 -3 2
-6 5 4 =12 & 2
4 11 -5 2 2
P=—(A+A)=_|11 6 3 7.7
2l 5 3 8 12 2
[ ) -
g B .3 [0 3 _7
2 2 2 2
11 3 3 7
= i 3 e = -l — n — = -
5 3 2 Y 2 & ’
X s 4 Z X 0
2 2 2 2 )
Since P’ = P Since Q'=-Q
». Pis a symmetric matrix. - Q is a skew symmetric matrix.
g 2.2y 5 L
11 2 12 9 . 72
Also P+Q = | — 0 = 4
ErR= 1T 2Pl ¢ 3 2 4 -6
_2 3 4 L3 B =17 3 5|=A
2 2 ] 2 2 "] 1 2 4
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Given that y = 3 cos(logx) + 4 sin(log x)

dy _
dx

d
= xd—i = —3sin(logx) + 4 cos(log x)
dfy ,dy d
dx? ' dx ' dx

—_= % (3cos(logx) + 4sin(logx)) = -3 sin(logx).% + 4 cos(logx).i

X = % [=3 sin(log x) + 4 cos(log x)]

=-3 cos(logx).i - 4sin(logx).% = —;1(. [3 cos(log x) + 4 sin(logx)] = —;lc._y

dy dy 1 ,d%y
c— — T — — Qx -
=>xdx2+dx xy dx?

d
..-.-{-x—y:—y

=>x%y, +xy; +y=0

32

Given that (a,b)R(c,d) iffad(b + c) = be(a +
btc a+d 1.1 1 1

b d’a

be ad :c
1

1 1
Ta c

1 1 1 1
b)R(c,d) iff ———=——=
(a,b)R(c,d) i LT T3

Reflexive.

(ab) ENXN= - —1 =>—1 =(a,b)R(a,b)
~ Ris reflexive.
Symmetric:

1_1

1 1
bR, d)=m———=———
(a,b)R(c, d) a b ¢ d

1 1 1 1 .
= —-_"= (¢d)R(ab
STITIh (c,d)R(a,b)

= R is symmetric
Transitivity:
(a,b)R(c, d)and (c,d)R(e, f)

1 1 1 1 1 1 1 1

> -——=——-—and-—=-==-—2=
a b C d C d e f
1 1 1 1

= ;—E—;—?:" (a,b)R(c,d)

~ R is transitive.

R is reflexive, symmetric and transitive
R is an equivalence relation.

(i) R={(a, b) : |a - b|is a multiple of 4}
Reflexivity:
Let a € A, (a,a) € R=|a — a| = 0 is a multiple of 4
= R is reflexive.
Symmetricity:
Let (a,b) € R=|a —b| is a multiple of 4
=|—(b — a| i5 a multiple of 4
= |(b — a| is a multiple of 4
= (b,a)ER
= R is symmetric.
Transitivity
(a,b),(b,c) ER
= |(a — b| is a multiple of 4 and [(b — c| is a multiple of 4
= (a — b) is a multiple of 4 and (b — c)is a multiple of 4
= (a—c) = (a—b) + (b — c) is a multiple of 4
= |(a — c| is a multiple of 4
= (a,c)ER
= R is Transitive.
= R is an equivalence relation.
(1 — 1| = 0 is a multiple of 4
(5 — 1| = 4 is a multiple of 4
(9 — 1] = 8 is a multiple of 4
The set of elements related to 1 is {1,5,9}
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33 123 A'X =B
A=|2 3 =3 X=(4)'B
3 2 4 :
=(47) B
|4 =1(-12+6)-2(-8-9)+3(4+9) _ _
—_6+34+39=67+0 ] 5% 25 R
-6 14 _15" =6_7 14 5 -8| 14
Ad. A=|17 5 9 | =t 3 LD
3 -8 -1 24+238-195
=6 14 951 =6_7 -56+70+120
o 1 ,
A1=— 17 5 0 _60+l-6+15 i
7 E on
iz -8 -1 | 67} 1
The matrix form of the equations is ) 134 /=] 2
1 2 =3Iax] -4 67 201 3
2 3 2| y|=|14 )
3 -3 —4lz| [-15 x=1 y=2, z=3
34| u=y*, v=x"and w=1x% B, o iinn
wegetu+v+w=at dx =W HRED)
du dv dw
dx+dx+dx—o =x"(1+logx)logw=xlog x
logu=xlogy
(xdy (¥ dy)
——+logy |+Xx (—-—+lo x— x i
ﬂzu(iﬂnugy) y (ydx gy) L Tlogx— | +xr(1+1logx)=0
dx y dx
x dy (x_ y1+x. lﬂgx)—=—xx(l+lngx) y.xl—ylogy
=y‘[——+lﬂgy}
y dx dj; —[y logy+y. x” +x" (1+log x)]
logv=ylogx dx x 7 +x"logx
ﬂ = v‘:l+lngx@:|
ac  Lx dx
= x’ [£+lngxﬁ}
X
35 sin x+cos x L L dt
P Ik gt el __ (3 sinx+cosx = 2
Llet] = frt Jsinzx I—I§de —fl_zﬁ 1-t2
V3-1
(smx+cosx) dt
2] = |f—/—= = .
ko fg v—=(=sin2x) dx = f(\/‘z_ ) l—t2
’g sinx+cosx As 1 s 3
o 2 \/ (—1+1- Zsmxcosx)dx J1=(=t)? Vi-t?’
e flg‘_ (sin+cos) & hence,%is an even function
- s V1=(sin? x+cos? x=2sinx cos x) V3-1
:;,1_2| — = [2sin7'¢],?
= Frm 1-3 (sinx+cosx)dx =e
= \/1 (sin x—cos x)? — 2sin-1 (\/52—1)
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(sinx —cosx) =t = (sinx + cosx)dx = dt
- OR -
Whenx =Xt = (1—‘/5),
6 2
when x = %,t = (‘/’3—2_1)
3x+5 _ 3x+5 . 3x+5 -1 4 1
x3-x2-x+1  (x-1)2(x+1) T (x-1)2(x+1) = 2(x-1) = (x-1)2 + 2(x+1)
3x45 A B c
(x-1)2(x+1)  (x-1) = (x-1)%2 ' (x+1) 3x+5

TR

=>3x+5=A(x—1)(x+1)+B(x+1)+C(x—1)2 1 1 1 1 1
=—§fmdx+4j’m—dx+§jmdx

=23x+5=AK?*-1)+B(x+1)+C(x*+1-2x)

1 -1 1
Equating the coefficients of x2 [ A+C=0 =-3 loglx — 1| + 4 (m) + Elog|x +1|+C
Equating the coefficientsof x [ > B-2C=3 ; o ~
=-lo |x—| -—+C
Equating the constant term, r:{) -A+B+C=5 2 8 x-1 x—1

On solving, we get

B=4 A=-landC=1
2 2

36| (1) Let length. breadth and height of the tank are x.xand y respectively
According to the Question

) 500
X =500 = y=—;
2
Surface Area =S=x"+4xy =x’+ 4;!((5{],&) =x"+ 2000 = B 20?0
. X
For maxima or minima. as =0=2x— EDE}E} =0=x=10m
i X"
d-‘? =2+ 40?0 and d_f | =2+ 4DG? =0
dx” x Ldxt ) (10)
. Surface Area i1s minimum when x=10m
2 : 2000 2
. Minimum Surface Area =100+ = 300m
(11) If x=10m then y=5m
and Volume of the tank = x*y = (10)*(5) = 500 m’
New Volume = (2x)" y = 4x"y = 4(10)*(5) = 2000’
-, Increase in Volume of the tank = 2000 — 500 = 1500’
.. YoIncrease in Volume of the tank=300%
37| (i)P(x) = —5x 4+ 125x + 37500 (ii) Putx = 2 in P(x)
38250 = —5x° + 125x + 37500 P(x) = —5x° + 125x + 37500
=5x*—125x+750=10 P(2) = —5(4) + 125(2) + 37500
= (x—10)(x — 15) = 0= x = 10, 15. Butx = 10 =337730
~x=15
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(iii) P(x) = —5x% + 125x + 37500 P(x) = —5x° + 125x + 37500

P'(x) = —10x+ 125 P'(x) = —10x+ 125
P(x) =0=> —10x+125=0=>x=125 Profit is strictly increasing where
P"(x) = —10 < O whenx = 12.5 P'(x)>0
=~ P (x)is maximum when x = 12.5 = -10x+125>0
=x<12.5

Put x= 12.5 in P(x)

Maximum profit = 338281.25 Profit is strictly increasing for x € (0,12.5)

Profit is strictly decreasing where
P(x)<0

= -10x+125<0

= -10x<-125

= x>12.5

OR

Profit is strictly decreasing for x € (12.5,00)

38
AX =B, where A =

(i)

1 21
2 X=|y| and B =|60
3 70

N B =
oW

: G R |
lAl=|4 3 2(=1(9-4)-1(12-12)+1(8-18))=5-0-10=-5
6 23

i 1 5 -1 -1
-1 . = -3 2
A [A] .adjA - 1((; Z ;
(iii) " 1 cost of verity c = 8 Rupees
- OR -
X 1 5 -1 -1}j21
) iy 0 -3 2|60
zl [0 4 -1f[70
ES ; =25 x 5
- y=—§—10 = |y|=|8] = x=5 y=8 z=8
z —40 zIl |8

= Costof pen A =35, costofpenB=38 andcostofpenC =38
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