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WEST BENGAL BOARD CLASS 12 MATHS SAMPLE PAPER SOLUTIONS

ANSWERS & EXPLANATION
SECTION - A
1. Solution
Option: b
x? — 6x + 10is is the equation to form equal and real roots
We will subtract it by 1 to form x* — 6x + 9
x2—3x—3x+9
¥x—-3)—-3(x—-3)

(x—3)x—-13)

2. Solution

120x +20yv + 40z =0
Whenx =2,y =

120(2) + 20(1) + 40z =0

40z = —260

260
40

3. Solution

Area of AABC = vVAa® + AbZ + Ac?

bl Cy 1
b: Ca 1
ba Cy 1

1
Where, Aa = =
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e a1
ab=32lay e 1,
Tlag £ 1
) ay bl 1
AndAc==la; by 1
“lag by 1

Hence it is False.

4. Solution

To solve rewrite the above as

2(x—y)=2n

X—y=m

Vy=x-—1

g =1 (since differentiating the constant function takes the value)
5. Solution

Option: a

x=2t2+4t; y=4t

sramd Yoy
dt_ dall dt_

6. Solution
Option: a

jit

Jx+2

1
dx
Jx+2
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Substitutingu =3x+ 2; dx = ;du

1 %1 1 .
= EJ; adu = 5[105{11}]5
u=3x+2

1 ,
=3 [log(3x + 2)];

log(3x) N log(2)

3 3
loge log2 log2
3 3 3
_logé
-3
7. Solution

Answer: true

Explanation: (according to the property of indefinite integral)
it 1 FGdx — [ g()dx] = 0

hence [ f(x)dx — [ g(x)dx = ¢ , where Cis any real number
50, the families of curve {J flx)dx + C,C, € R}

and {[ g(x)dx + C,,C5 € Rlare identical

hence in this sense, | f{x)dx and [ g(x)dx are equivalent.

8. Solution

Option: a

— p2Xdy

Substitutingu = 2 —x— dx = —du

= — [e¥du
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= —e? ¥dx+C
Putting value 2 and 0
=el-1

= 6.3 is the approximate answer

9. Solution
Option: ¢
Slope of the tangent at x=3 is

d -
d—i = (9%% — 6) -4

=9x9-6=81-6=75

=75

10. Solution
Option: a
Note that at x-axis; ¥ = 0. So the equation of the curve at ¥ = 0'is given by

dy X
dx (x—9)(x—1)

006 -9).G - D] - x L [x - x—1)
(x —9(x—1)?

_ (x—9)(x—1) —x(2x—10)
((x—1)x—9))2

Therefore the slope at x = Dis

(=9)(—1) — 0(—10) 9 1

—12 x —92 81 9

Hence equation of the tangent at (0, 0)

1
}’—ﬂ=§(x—ﬂ}
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V= EX or9% =x

SECTION B

11. Solution

N km B, 9 _
Let the original speed bex;, therefore —+ —— = 5

16(x +3) + 9x
x(x+ 3)

=5

16x + 48 + 9% = 5x% + 15
= 5xZ — 25x — 33
x=21,-31

Since x is the speed which cannot be negative hence 2.1 ?is the original speed

12. Solution
a = 200 first term, b = 400 second term, | =1200 last term.

According to formula when number of terms is not given the SUM of A.P is

Sum = (b+1—2a)(1+ a}:

2(b—a)
(400 + 1200 — 400)(1200 +200)
= 2(200 — 200)
sy 1200 % 1400 -
Mm="5%z200 M7

Now as we know Sum of A. P.= ; {a +1); n=number of terms

Hence sum = g{a +1);
n
E (a+1) = 4200

n
3 (200 + 1200) = 4200

n 4200 r.l_3 _e
2 1400 2° "7

Hence the number of terms is 6
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13. Solution

3 atix—1id

4 at(xty-1d
3a+3x+y—1Dd=4a+4x—1)d
Jxd +3a+ 3yd— 3d = 4pd —4d + 4a
Jyd+d=a+=xd

Jy=a
y=3i y=1

Hence the y™termis 1

14. a) Solution

The distance between two lines is given by

Distance = \f{xg_xl P4 (o )2

=J(2-1)2+(8-3)2
=17 +52

Distance = \-"E

P L]

Midpoint of a line is given by (—(x”x"}—(y”y*}]

_ (l +2 3+ 8)
N2 72
31
S22
. . .3 11
Hence the midpoint of line P (1,3)to Q (2, 8) is-,—
OR

b) Solution

The distance from Ato B is

= (x0 —x) 2+ (y2 — y1)?
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- JB-DZ+(-5-35)2
=J@%+(~10)2
=104

Diameter = V104

Diameter_ -..n'lﬂi}_ 10.19
2 o2 2

Radius = =05099 =51

Hence the area of the circle is tr? = 1 % (5.1)%

Area of the circle is 81.71 unit?

15. a) Solution

A o)

_yd oy, ¥4
_de{X}+dx{X} dx?'

-

Ixy
3

+y—0
=yx’+y;
Answer: y(x2 + 1)

OR

b) Solution
d .
E — (Ksmx}

Using the generalized formula we use

= % [u(z)v®] = u{x}"ix}.% = (lag(v{x}}.(v{x}}]
=2 (10g().sin(®) + (log(x).~— (sin (). x>
= 4 Uog(x)). sin(x + (log(x - lsin(x).x

= (G) .sin(x) + ng{X}-CDS{x}) gsinx
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16. a) Solution

6x dx
j (x—10)(2x—1)

5j * dx
(x—10)(2x—1)

Now solving using partial fraction

j(m{xlE 10) 19{2i — 1}) dx

10 1 dx_l 1
19)x—10 19) 2x—1

Now solving

0 1 10
19)x—10"" " 19" OB¥

1J‘ P O DUPR
19) 25— 10 T 1972 98

B 10log(x — 10) log(2x— 1)
- 19 38

3 60In{x —10) 3log(2x —1)

19 19

__ 3lnllzx—1| }—s0logl|x—100} +C

19

OR

b) Solution
= 3xed *dx
= EEE_KJ‘XdX
Solving

= jxe‘-“dx

= —xg ¥ — j —e *dx
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= J‘—e'-“dx

u=—-x; dx =du

= j e'du

=—xe *—g™*

=-3x+1)e¥*+C

Putting respective values in x = 2, 0 we have
= 3(e® — 3e)

=35.79 (Approximate value)

17. a) Solution

Separating variable we get

(v —3)dy = (2x+ 1)dx

Integrating both sides

j@—s}dyzj(zxﬂ}dx

jydy—ﬂjdy=2jxdx+ljdx

yi—6y = 2x7 +2x+ 2C;

yi—6y—2x*—-2x—2C; =0; 2C, =C
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viv—6)—2(x2-x)-C =0

OR
b) Solution

:i r
The slope of tangent to a curve is given b}fﬁ

dy 2x+3
dx  3y?

J‘E}f:dy=j{2x+3}dx

Solving both sides at the same time.

BJ‘y:dy=2J‘xdx+3J‘dx

},'EI.+L
According to formula ¥y™ = —
nt+l
3v? x°
= =T +3
3 2 °°

yi=x+6x+C; (x,yv)=(1,-2)
—8=1+4+12+C
cC=-21

The equation of the required curve y2 = x* + 3x — 21,

18. Solution

Volume=V, surface Area=S.A. and i = x = 4ecm

V=—-mnrthor V= Em':x

S A= mryrr+x°

dwv
— = 6cm¥/sec
dt "(

dv_ﬁ_d(l 1:)_.:1(1 12):1}:
a0 ath3 ) T &3 Y
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‘- (1 12):13:
- 3™

L dx
18 = mr=.— withr = 3cm
dt

2_ &
modt
ds = = d . = —1 dx
Ezm‘-.,.'r-+x —E[m [1.'1 +X]a
dx_2
dt =

= a2+ 9}-i].i (x2 +9).

LY

Imx Bx

| ba

, —= When x=4
W (x249) n vx2 49

Ead 2 -

—— =-—= 4.8cm*-/sec
VaTiys  IE

19. Solution

We have f(x) =x% — 8x+ 16

ffix)=2x—8

=Therefore if f' (x) = O;then

0=2x—8;, 2x=8 =x=4.

Now point x=2 cuts the line into two disjoint intervals as(—ce,4)and (4, co).
In the interval(—oe,4); f'(x) = 2x— 8 < 0

Therefore F is strictly decreasing in this interval

In the interval(4, o ); £/ (x) = 0 and therefore function is strictly increasing.

20. Solution

Letx = 5 and Ax = 0.09
Then f(5.09) = f(x + Ax)

=4(x +Ax)2+3(x +Ax) +9
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Since Ay = flx + Ax) — f(x)

flx +Ax) = flx) + Ay

F(5.09) = (4x2 +3x — 9) + (8x + 3)Ax
f(5.09) = (4(5) %+ 3(5) —9) +(8(5) + 3) 0.09

f(5.09) = 108 + 3.87 = 111.87

21. Solution

N be the point on CD

ND=(30-x) m and CD=30m

MN?=MC? +CN?

NO?*=ND?+ D0?
NM?2+NO?*=MC?+CN?+ND? +D0O?
196 + x% + (x? — 60x + 900) + 576
Alx) = 2x? — 60x + 1672

A'(x) = 4x — 60

now at A'(x) = 0; given x = 15

Also A"(x) =4 > 10

Therefore by second derivative test; * = 15 is the point of local minima of A

Thus, distance from C to N is 15cm

22. Solution
For every single value of x the deer’s position is at point(x, y)

i.e. (x,v) = (%% + 4), there the closest distance between deer and

Hunter at (1, 1) is.

fx) = /(x — 1) 2 + (%2 + 3)2

i) =6x2(x3+3)+2(x—-1)
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thus f'(x) = 0 givesx = 1.68

Hence as there is no real value of the equation if found, but found only for 1 pointi.e. at x=1.68,
f(1.68) = (1.68 — 1)+ (1.68% + 3)°

Thus the distance between the deer and the hunter is +/ f{x) = 4/34.46

It follows the minimum value of is,/ f(x) = +/34.46 = 5.8 meters isthe shortest distance that the

hunter can shoot the deer.

SECTION- C
23. Solution
a, =a+ (n—1)d

a, _E+{n—l}d

a a a
5_l n—1
2 4
5 -

2 T TR,

b=n—1;n=7

Series No. 2

S, = g [2Za+ (n—1)d]

7
S;=35[2x20+6x2]

7
57 =5 [52] = 182

24. Solution

As we know

a,_; =a+{n—1-1)d
36=a+n—-2)d—=1

a;=a+(n—1)d
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20=a+d—=2
a=20-d
36=(20—d) +nd— 2d
l6=—d+nd—2d
16=d{—-1+n—-2)
16 =(n—3)d
As the third term from the last of the series is 32
a,_3 =a+({n—3)d =3
32=a+16
l6=a
Hence if a=16 and if we put it inaz, then
20=16+4d
d=4
Therefore if a=16 and d=4 then the number of terms in the series is

Taking in equation number .1

36 =16+ (n—2)4

20=(n—2)4
5= (n—2)
7=n:

Hence the sum of the series is:

S; = g [2a+ (n—1)d]

7
S?=§[2x15+{?—1}x4]

S, = 3.5 x [32+24]
S, = 196.

Hence the sum of the series is 196
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25. Solution

Area of the rectangular Park is

Area = Length x breadth
Breadth=x

Area = (x + 7)(x)

144 = {x + 7)(x)

144 = x% + 7x

x4+ Tx—144 =10

x4+ 16x—9x— 144 =0
x(x+16) — x4+ 16)
(x—9{x+ 16)
x=9-186

The negative value for a breadth is not taken hence the value for consideration is -16.

Hence to find out the cost of laying boundary wall around the park is

= perimeter of the park x Cost per meter.

2(L +B) x 10

2(9 +17) x 10

2(26) x 10

52 x 10

Rs.520

Therefore the cost of the laying boundary wall around the park is Rs. 520

26. Solution

If equation 2x® + 4xy + 2y~ + 8x + 8y — 10gives 2 parallel lines then it shouldfollow the following

conditions

hf—ab =10
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hg = af

4=2horh=2

a=2;b=2g=4f=4

Hence after substitution we find that

h*—ab =0

4-4=0

And

hg = af

2xd=4x2

Hence the eqn. 2x? + 4xy + 2y + Bx + 8y — 10 does produces parallel lines
Under the following condition ax +hy+ g = i\m
Gives two parallel lines

i) ax+hy+g= +m

ii) ax+hy+g= —\m

if both equation i and ii gives lines that are parallel in nature
i) 2x+ 2y +4 = +42 — (—10)2
=2x+2y+4-6=0 line 1

i) 2x+2y+4 = +/42 —(-10)2
=2x+2y+4+6=0 line2

Therefore the 2 parallel lines are:

2x+2y+4—-06=0and2x+2y+4+6=0

27. Solution
The given eqn. 8x* + 2xy —4y> — 24x + 6y + 2k = 0
Here a=8, b=-4, h=1, g=-12, f=3, c=2k

As it represents two straight lines
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A=8.-42k+28.(12)%.1-8(3)* - (—4)(12)* - k1
A= —64k + 2304 — 216 — (—576) — k
A= 10, 65k = 2304 + 576 — 216

E=4098 or k™ 41 Answer

28. Solution
¢ F(a,5)
®
A

Z2eos30°+ 35in30 -2 =10

Let AB be straight line on which point f fall perpendicularly the equation is given by

acosa®+ bsina®—t
2cos30° 4+ 3 sin 30° — 2
The lines pass through point F(4,5)

X5 =perpendicular distance from point F to AB

X5=D0—-50

3 1
H5=2 x%+3 x5—2= Ex194+3x5-2

Hence the distance between point and the straight line is 6.69.

29. Solution

(3x2+7x+4) .
(x—3)%(x-2)
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Perform partial fraction decomposition:

30 27 52
:f({x—Z}_{x—3}+{x—3}f)dx

1
(x—3)2

1

(x—2)

1
(x—3)

=30/ dx— 27 [ dx+52 [ dx
= 301, — 271, + 521,
Now solving Iy

=

Substituteu=x—2 —dx =du

=logu
Substitutionu = x — 2:

=log(x— 2)

J‘ 1
x+3

Now solving I

Substituteu=x—3 — dx=du

J‘ 1
=|—-du
u
=logu
Substitutionu = x — 3:
=log(x— 3)
Solvinglg
| =
(x+3)°
Substitutet = x — 3 —> dx = du
J‘ 1 1
= —du=——
u- u

Substitution 1 = x — 3:
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(x—3)
Putting all the values ofly, I ,Iswe get
52
—— +30log{x—2)— 27log(x — 3)

Hence the solved integral is

(3x+7x+4)

52
Ex—E}'—"(x—f}dK =-=+ 30log(x—2) —27log(x—3)

30. Solution

X
:j{x+3}:+{x—3}:dx

. _ 2 _ 2 — i
Substituteu = (x +3)*+(x —3)* — dx= o) U
_ J‘ L4
) 4du .
TP
Simplify:; f;du
. 1
Now solving f;du
=logu
. . 101
Apply in the solved integral ;_f—du
u
log(u)

4
Substitutionu = (x +3)2+ (x — 3)°

Clog((x+3)%+ (x —3)%)
- 4

X

(x-l-E}'—"-l-(x—H}'—"dx 15

Hence the solution for f

_ log((x +3)2+(x— 3}3}+ c
4

B log(x® +9)

+C
4
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log(x*+9]

Hence the solution is +C

31. Solution
3 [xVx*+ 1dx + 4 [ x3dx

Now solving: [ xvx* + 1dx

. . 1 .
Substitute u = x* — dx = —du use: x* = u*

= lj +1d
=5 | Ju u
Now solving vu® + 1du

Applying trigonometric substitution:

Substitute u = tan(v) — v = arctan(u), du = sec?(v)dv
= j sec?(v)ytan® (v)+ 1dv

Simplify tan®{(v) + 1 = sec?®(v)

= j sec?(v)dv
Apply reduction formula:

(n—-2) (SECE"_E}{V}tan{V})
jsec"{v}dv= =y sec™ 2(v)dv + m——
Withn =3
— leecvhan®)) EEE("EMHMJ + % [ sec(v)dv

Now solving sec(v)dv
= log(tan{v) + sec(v))
Apply in solved integrals:

() 1 e

B log(tan(v) + sec(v)) N (sec(v)tan(v))
B 2 2
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Substitution v=arc tan(u), use:

B log(vuZ +1+u) . (uuZ+1)
B 2 2

Applying in solved integrals:

1j Z+14d
5 u u

B log(vuZ+ 1 +u) N (uvu? +1)
B 4 4

Substitution u = x=

B log(vx*+1 +x:}+ (x2vx*+1)
- 4 4

x*
Now solving x3 dx = 5
Again apply in the solved integrals:

EJ‘K x4+ldx+4jx3dx

_ (31::g(~.n‘x‘*+ 1 +x3}] 4 (3x2Vx* + 1 ].+

*+C
4 4 g

Putting value -3 and 1 we get

B (SIGg(v"—E“ 1% —33}] (3(-3)2 m o (310g(v’1“+ 1+ 13})

A
(3{1} ,f{1}4+ 1) .

= 141.57

We get an approximate value of 141.57 & 142 Answer.

32. Solution
dy _ l2x+y)
de  (x+3v)

_ [ 2x4v)
Floy) = (x+3y)

Jbwijus.com


https://byjus.com/?utm_source=pdf%20click
https://byjus.com/?utm_source=pdf%20click

.
[BYJU'S

The Learning App

Therefore F(x, y)is a homogeneous function of degree zero. So the given differential egn is a
homogeneous differential eqn.

dx [1+§}

ay _(243) _ f(")

X

To solve it we make substitution ¥ = vx

dy dy
dx dx

dv (24w)
v i ™ w

dv_ (24v)
dx (1+3v)

dw _ 2 +v—vwi14+3v)
de (143w

dv _ (-3v+2)
dx (143v)

(1+3w) r —
(—3vi+2z)  x

| =

(1+3v)
(—3vis+2)
(3w} (1)
o '[(—Hv'-"+f ) E—3v1‘-+2}dv

() (1)
o Bf(—avﬂu}dv_ft—avﬂu}dv

_ (w)
- I(—Ev'—"+f}'dv

Substitutingu = 3v*; dv = ;—t du

—Eleld
N 5] 1_111
— 3% L 1og(w)
=3 xlog(u

logl3vi-2)  logl3v®-2)

— 3 o —
& p
1
= now we solve for dv
-2
1
T ogvi-oz

A LS, Lo
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= 2

(v (avive) ¥

After partial integration we get:

_ logl av—/s) __log(3v+ Vi)

] 26

Hence after putting all the solved values we get

B log(3v +4/6) — log(3v—+/6) _log(3v:—-2) N

C
246 2

_ logl 3v+~,"§:|—lcg[3v—~.."§:| _ lu::ag[!iv""—f:l

- 2B z +C

Putting y=vx
_ tos(a(Z)+ve)tos(3(D)-v7) _loe(s)-2)

246 2
[a[%}lh.-'ﬁ}l . 2
_ lcglr“.g]"‘-"g}'_ lcg(.ﬂg} —f} iC
B 2
(=(Z)+vE)
lugzﬁ—_ ) .
B —riﬂl— :»-'sli_:ig} —:}m
- 6 A
o)
=logx =log e +C
=+ \-"E 2
:4\|"Elogx—lag(2 3%; - ﬁ%— 2 5(3 @ - z) —C
X
46l — =C Answer
%% (z(ﬂg}he}_ 2 5(3 (E)' B 2) e
(s)-8) x

33. Solution
dy x(z +3 G))
dx v
dy _
& T Tx

DY US.Com


https://byjus.com/?utm_source=pdf%20click
https://byjus.com/?utm_source=pdf%20click

s
[BYJU'S

The Learning App

¥y=vx
2
x(2+3(;) ) v
¥ dx
x(2 +3(v)%) B xdv
VY =V dx

(2+3(v)%) _ xdv
v T &
(2+3(v)2)—wv2 _ xdv

v dx

2+ 2(v)?) _xdv

v dx

|5 = Jawzome
x  J 200
After solving integration on both sides

logx = L—i.lng (g): + l) +C

-

dlogx — 4C, = 1.1ag((§]' + 1)

—4¢, = l.lng((f—;): + 1) — 4logx

Dividing each with 4logx

We get

C 1 2+ x2
——l=—.l|::ng(Err = —x)—l
loge 4 -
2 4 52
Y ——XxXx=t

%2

Cy 1
———=—loglt)—1
logz 4 og(t)

G

1
—= =3 (logx.log( 1)) ~ logx

C, = —é (logx.log{ 1)) + logx
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C, = —é ((log(x + t) +logx)

34. Solution
P=2x%Q=3x+2
ILLF.= %2

ILF. = e*

According to the formula

y.(LF.) = Q(L.LF.)dx + C
y.(e*) = Qe*)dx + C

Putting (3x+2)=Q

v.(e*) = (3x +2)(e**)dx +C

After integrating with x we get

_ j (Bx + 2)(e*)dx
B (3x + 2)e* J‘ Jeix
- 4 4
324.1:
= dx
=

1
—u=4x dx=-d
u X 411
T

3
=—gH

16

=u=4x
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3
— %%
16°
AT 4K 4%
Apply the solved into the @ - EET dx we get
3x+2)e™ 3
Be+2e 3 wic

4 16

12% + 5)e*
_ {2 9e o
16

Now put the solution in the eqn ¥.(e**) = Q(e**)dx + C

12% + 5)e**
(2xt5)e™ ¢

Qe*)dx+C = G

12% + 5)e**
_ U2+ 9 .

4%
y. (&%) e

B (12x+ 5)e*™ C

16. E4x E4x

A _ lx#s) €

nswery = — e
35. Solution
dv 3
e 20™/gec
dv _ d (4 13)
dt  dt\3

Since r is the variable hence r=x

20—2 j 3
—31'[ X
4 d dx
—_ 3y
20 =gm (¥
20 = 232 &
3T @
5 dx
mxZ  dt

Hence to calculate how fast the surface area of the explosion increases,

We calculate.
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ds_d(S)
dt  dt \mx?2

The surface area of the explosion is 41r?, since r is variable r=x.

ds d {m:}dx
st dx dt
ds 5 dx
I 4.:”2 . - —
i G i

ds_4-><2><5_4l]

dt X X
if x=10m;

ds 20 b
PRl 4m= fsec.

Answer: The surface area of the explosion increases with 4m? /sec.

36. Solution

Let r be the radius of the hemisphere and Ar be the error in measuring the radius, then r=10,

Ar=0.04, Now

Volume of the hemisphere = g mir?
dv _ 2 3

ar 3

dv p—

T I

dvﬂ ]

dr '

=(2mri)Ar = 2n(10)2 = 0.04
= 200m(0.04)
Thus the approximate error value for calculating volume is 8 cm?.

Hence the total error of the 3 hemisphere is 3 % 8mcm?® = 24mcm?.

37. Solution

flx) = x3+6x% —63x+ 14
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flix)= 3x?+ 12x'—63
f'{x)=0: 3(x%+4x—21)
=3(x-3)x+7)
thus f'(x) = 0; givesx = 3,—7
Hence x=-7 and 3 are the only points which gives us local maxima or local minima resp.
flx) = (3)*+6(3)°—63(3) + 14
f(x) = 27+54-189+14
f(x)=-94
flx) = x3+6x%—63x+14
flx) = (—=7)3+6(-7)>—63(-7)+14
f(x) = 406

Hence the minima for the eqn is x* + 5x° + 6x + 1 — 94 andthe maxima is 406

38. Solution

x¥+3x% -9+ 10 = f(x)

f'lix)=3x"+6x—9
=3(xZ+2x—3)
=3((x-1)(x+3))

if f'(x) = 0;then

for x=1

flx) = =% +3x2 —9x+ 10

f(—1) = —1* +3(—1)>—=9(—-1) + 10

-1)=5

Hence the minima is (x,y) =(1,5)

flx) = =3 +3x2 —9x + 10

f(—3) = (—3)3+3(-3)2—-9(-3) + 10
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f(-3)=37

Hence the maxima is (x,y)=(-3,37)
-3,37

10

1,5

let’s take A= (1,5) and B=(-3,37) the distance between (1,5) to (-3,37).

D=+(x;— %)%+ (y,—y.)?

D=+(—3-1)2+(37-15)2

D =@+ (32)°

D=+16+ 1024
D=3224

D 16.12
r=—-=1612cm
2

Area = mr? = mw(16.12)% = 260m.

39. Solution

The volume of the cylinder is V= nir®h

Ve cl)i
=TT 2 1

dat 4 4
dv _ d mh*\ dh
dt dh' 4 t
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g
Now the rate of change in vol. of water per hour is 10 %and height is 6m

10=2mx6x6x
=a" dt

03 .

=— o, M —
PR dt
10 dn 10 dn

3m9 dt’ 27m dt

cm,/h

10
Hence the rate at which the water level rising isﬂ?

‘T
40. Solution

flx) = sin"{cos2x + cosx)

—2sin{2x) — sinx

Jl — (ccs{zx} + cus{x}}:

f'(x) =

Hence the denominator for the func. Should always be>0 for the function to be increasing.

Jl — (CUS{ZX} + cos{x}}: =0

cos2x+cosx>=1

1 = 2sinxtany
3
Now if we put(T“,*rr)
Fori—“We get-3; which is less than 1; -3<1

For m we get 0; which is less than 1 again.

Now for the f'(x)

hence for f'{x)i. e.

—2sin(2x) — sinx ; (31‘[1 11)

Jl - (cns{zx} + cns{x}}: 2
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in
f'{x) =0 in (?,Tr).

Hence f(x)is strictly increasing. Answer

41. Solution

S.P.(x) = (l[][] —%) %

C.P.(x) = :ﬁ +200)

profit = S.P.(x) — C.P.(x)

profit(x) = (l[][] —5%) x% - sxﬁ + zﬂﬂ]

To find the maximum items sold to gain in this transaction we keep profit'(x)= 0

ofit(x) = 0% X [ +200]
PO = 73~ " 1500 Ls00
100 % 1
0=

3 * " 1500 " 500

profit” (x) = —2/1500 < 0

x=24998, hence the maximum items he can sell to gain from this transaction is24998 items

Profit=S.P. —C.P.
= (l[]ﬂ 3 ] z = +2{m) — 24998
= s00/°3 ~ \s00 5% =

(lﬂ 24998) 249938 (24998

500 /) 3 500 T 2““)

=416633-249.996

Answer: Rs. 416383 is the profit in this transaction.
SECTION-D

42. a) Solution

The given system of equations can be written as AX = B
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6 4 2] 20

Where A=|8 2 E;,X:{}’,B: 30
3 3 3] z 18
6 4 2

Now, [4]=]g8 2 &
3 3 3

Expanding with respect to B,

2 6 8 6 a8
= 5| - |3 3| +2 |3
=6(6-18) - 4(24-18) + 2(24-6)
=-72-244+ 36
=-60 0

= A~ L exists, so the given system of equations has a unique solution X = A~1B

|2 5| _|8 6 |8

a1 |E 2 6 2 _|e
“Adj A = |3 | | |
5 & -5 2 s 2
&
—-12 -6 18
AdjA=| —& 12 —6
20 =20 -20
e
=4 IAlad;A
s —-12 —6 20
= —6 12 20
18 -6 -—-20
~X= AR
1 —-12 -6 20 20
= —6 12 -20]x (30
18 —6 -—-20 18

—6x20+12 x30 —20 x 18
18x20—-6x30—20x18

 [—60
_lsu[ 12::1]
180

1

1 [—12x20—5x30+20x18]
—&0
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Hence, the solution of the given system of equation is
x=1,y=2,z=3.

OR

b) Solution
5 15 —10
GivenA=|—-15 0 -5
10 5 0

Then A= Al3

5 15 —10 1 0 0
=|-15 0 =5(|=|0 1 0D}A

10 5 0 0 0 1

1 3 -2 1 0 0
=5|-3 0 —-1|=|(0 1 O0OfA

2 1 0 0 0 1
R: _:’R: + SRl;RE _}Ra - ZRJ_

1 3 -2 1 0 0
=50 9 -7|=|3 1 0fA

0 -5 4 -2 0 1
R: _:’R:+2R3

i 3 -2 1 00
=50 -1 1|=(—-1 1 2|A

0 -5 4 -2 0 1
R: _:’_R:

1 3 =2 1 0 0
=510 1 -1|=|1 -1 -=-Z|A

0 -5 4 -2 0 1
RH _:’Rg'l' SR:

1 3 -2 1 0 0
=50 1 —1f=f1 -1 —-2]A

0 0 -1 3 -5 -9
R3 _:’_RE
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1 3 -2 1 0 0
=50 1 —-1{=|1 -1 -=-2(A

00 1 -3 5 9
Rl _:’Rl - ER:
1 0 1 -2 3 B
=50 1 —-1|=|1 -1 -2]A
00 1 -3 5 9

Rl _}RI_RE ;R:_}R: +R3

10011—2—3
=>E|lﬂ=g—24 714

00 1 -3 5 9

J1
= I; =EBA, whereB =§ [—2
—3

|
L
g |
W
L—

Hence, A= =B = g

43. a) Solution

3

5 dy .
- - 3 &y
Lety= - and z =15x*° + 81, so that 1S wanted.
5\1’5
L

Differentiating both w.r.t. ‘x’, we get

dy _ (1-92%)(45x" ) -(15x+81)(—27x%)
dz (1—9x%)2

_ 45x®—405x5+405x° +1701x"

[1-9x%)2
I
T (1-9xE)2
z=15x%+81

Differentiating both w.r.t. ‘X', we get

d= -
— = 45x°
dax
dy
dy 5o . d= .
— = 4 provided— #0i.e., x#0
dx o dax
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_ —17iext 1
T (1-9x¥)2 7 45k

_ -3ge
T (1-9xF)2

OR

b) Solution
Given (u - yuv)dv = v du

dw _ v

du u—yuw

Dividing numerator and denominator of R.H.S. of (1) by ‘X, we get

)

.,k dv '

& — _u_ which s of the form = = f(%)

du - B du u
Wi

Therefore, (1) is a homogeneous differential equation

du dea
Puty =au=—=al+v.—
du du

d £}
Substituting these values of v and ﬁ in (1), we get

dea @
a+u—= —
du 1—/a
e ]
= U— = —— @
du 1—a
-
a 'z
T 1-a
1—a 1
= —F—da=-du
a2 U

:}(a_i—i)dt?,:idu

Integrating both the sides, we get

_L
= %—laglal =loglu| +C

z

= _—E—lnglaul =—C
W 2

= EJ% +loglv|=—C=A4 (Say)

A LS, Lo
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Hence,

EJ% + log|v| = 4, Ais the arbitrary constant.

44, Solution

2x+5
3xi+16

Let1=J;

A 2x 2 dx
= dx+5| ———
fﬂ' SxZ+16 fﬂ' 3xT4+16

=1, + 31,

A 2x
Forly = [, Tl

Put3x®+16=t

bx dx = dt

2% dx = sdt
Whenx=2,t=3(2)2+16=28
Whenx=0,t=3(0)*+ 16 = 16
C =i

= ; lloglt/15Z

= - [log|28| —log|16]]

—11.:. 28

3 98|

1 7
==lo |—|

3 PB[y

£ dx
For I-
fﬂ' 3x2+16

=]

_rZ dx
=) o

xr+a?

= [E m”_{%r}]_ [f S dx= i tml'l(i) + C']
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= [Etant ()]
43 2 o

1 _1 {23 1
= —tan l(L) — L tan~10
3 4 43

1 _1v3
=—tan 1—
43 7

-'-.i;I =IJ_+3.I:

1 7 3 1 ¥3
= —lc:g|—| +—tan"1=
3 4] 443 2

—_

1 7| 3 —q V3
= —lc:g|—| +—tan~t—
3 “lal 4 2

45, Solution
dx
Let| = _f T

] -
—_f [.x+5‘ (x—"-a}dx

x4+E1

1 [ x24+9 x%—-9
— dx — dx
18 fx"'+31 fx"'+31

(Dividing numerator and denominator by x?)

; k)
1 [ J-*; j- x!.
= — | —=F _—— d_'r
F EL BJ.
18 .x”‘-l-;
1 1
==L ——=I
18 18 ©

9
l+—=

I, = | —%dx
1 'r.x:"-l-g—j._].

X

(putx—z— (l+ )dx—dt and x> +——t +18)

ST P

t2+18 t24(/18)2

1 . 1 .
=—tan"l=+¢ [f dx ==-tan™! (5) + C]
18 18 il ']

x34a?

5
1 1] *7 %
== tﬂﬂ_l(.—_‘r)-l‘ CJ_
w18 +v18
1 ;
= —tan~?! (.x ) +
V18 Vi
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.1'
I"' -_— f BL dx

(Put x+3:u :}(l—%)dxzdu andx:+% =u? - 18)

_j- du du
u?—18 u'—‘l—(,'flll_a}-

1 u—/18 [j- dx
= xi—al 2a .x+

=——Ilo —
24 g ut+/'18

9 o
x+2— /18
218 x+§+ JVIB

+ G,

1 x?4+9—/18x
= ,_I.CI — | + Cy
2 g x24+9+/T8x =

1
1 —E[Il_ff]

E !.
st () - sl e
g Ly/18 V1Bx 2 «,-ﬁ 2249+ 18x

x +9—»l&x|] +C
.x'-"-l-‘3'+~, 18x

46. Solution
dx
Let|= I(d-—x WxZ4E)
1 A Bx+C
let ————— = —+ —

(4—x)ix2+8) 4—x (x%+6)
=1=A(x*+6) +(Bx+ C)(4—x)
=1=A(x*+6) +B4x —x?)+C(4 —x)

Equating coefficients of xZ, x and constant terms, we get

A== ,B=2,c=2

Z2 22 5

1 1 Zds
== —+2 =4y

ff L }ri.'x.'fﬂ?‘ﬂ‘l

:——lag|4- I|+ f!,,re _-r( 24g) [ flx) ]

L ol + j 21, ‘l(x)U L =l ‘1(x)+£']
T T CBETX x+5 5'\.@&“ Vé/ L) x*+a® TEL G
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__1 _ 1 2 2 -1(E
= ::lnglél x| +“lng|x +5|+5v_6m?1 (»-E)+C

47. Solution

letl= [ ax

&etdginx + cosx

j- dx
- cis atans +L—E‘|:|?1.'-"E
L+f‘ﬂﬂ!"§ L+f‘ﬂﬂ!‘§1

_ j. 1+ rm;""f

bt6ta u.'-"f-l- Bra nf-l- 1—ta u'—"f

_ j. zec2¥ g

Etanii4geani+7
) 2

dx = dt = sec?Zdx = 2dt

Let tang =t= sec?

ra | &
[ER

2dt
.'._1;I = f:'.—
St=+8e+7

=l =
s{(=+2)-(2)

4_JIE

1 t dx 1 x—a
= = =

e -] T I C[f = 2a1%8 |.x+n

-1 -3

+c|

L

x%—n? 2a

1

V19

5t+4—/15
St+4+4/15

Stant+4— VIS
D —

1
= sl

5:‘m;§+4+ VI9
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