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Model Question Paper 2
12th Standard CBSE
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Time : 02:00:00 Hrs

Total Marks : 100

Section-A
1) Examine the continuity of the function f (x) = x2+5 at x=-1 1
2) Verify MVT for the following :f (x) =eXin [0, 1]. 1
3) Verify MVT for the following : f (x) = (x-1)%3,in [0, 2]. 1
4) The amount of pollution content added in air in a city due to X diesel vehicles is given by P(x)=0.005x3+0.02x? +30x.Find the marginal increase in pollution content when 3 1

diesel vehicles are added and write which value is indicated in the above question?

5) The money to be spent for the welfare of the employees of a firm is proportional to the rate of change of its total revenue(marginal revenue).If the total revenue(in 1
rupees)received from the sale of x units of a product is given by R9x)=3x?+36+5,find the marginal revenue,when=5,and write which value does the question indicate?

6) The total cost C(x) associated with provision of free mid-day meals to x students of a school in primary classes is given by C(x)=0.005x3-0.02x2+30x+50 If the marginal 1

dc
cost is given by rate of change dj(of total cost,write the marginal cost of food for 300students.What value is shown here?

2
7 Evaluate the integral: I%dx. 1
X
2¢0s )
8) Evaluate the integral: JLS;dx. 1
3sin
o 3 1 1
Write the anti-derivative of (\/)_c + $ )
1
10) Find the area of the region by the curvey = T X-axis and between X=1,X=4. 1
Section-B
11) ify=fle™ '2x), find dy/dx. 2
12) If x = 6sind, y = Ocosd find dy/dx at 0= /4 2
13) The length x of a rectangle in decreasing at the rate of 5 cm/min and the width y increasing at the rate of 4 cm/min. find the rate of change its areawhen x=5cmand y =8 2
cm.
14) Find the value of a if tangent to curve y =x>-ax+7 is parallel to the line 2x -y +9=0at (- 1, 1). 2
15) [sin~ (cosx)dx 2
16) 2
J‘ X l — l
o P dx
Section-C
17) For what values of 'a' and 'b', the function 'f' is defined as: 3
3ax+b if x<1
fy={11 if x=1 is continuous at x=1.
Sax—2b if x>1
18) Find the values of 'p' and 'q’, for which: 3
1—sin’x f < z
3cos™x v 2
i T
3 ifox=3
q(1—sinx) T
(r—2x)2’ iy x> 2
is continuous at x=2.
19) If xsin(a+y)+sin a cos(a+y)=0, then prove that: 3
d_y _ sin2(4+y)
dx  sin a
20
) N1+2-1 3
Differentiate tan ~!| ———— |w.r.tx.
21
) 641 -4 3

. d dy f -1
Fin o iFy = sin 3

22) Differentiate log(x* + cosec’x) W.rt. x. 3



Section-D
23) Evaluate: I::E%dx
24) ¥
Find: [

dx
3

a3

2n

25)

Evaluate : [} T

)
folog(; - l)dx =0.

27) [3fx)dx, when: f(x) = [x = 2| + [x = 3] + [t = 5].

28) prove that:fg/4(\ltanx + Jcotx)dx = \/572—!

Section-E

29) Find the point P on the curve y? = 4ax which is nearest to the point (11a, 0).

30) Evaluate: I?(sz + 5x)dx as a limit of a sums.

31) Using integration, find the area of the region bounded by the curve x> = 4y and the line
x=4y-2.

32) Using integration find the area of the region given by {(x,y):(0® <y < |x))}.

33) Using the method of integration, find the area of the region bounded by the lines:
3x-y-3=0,2x+y-12=0andx-2y-1=0

34)

2 2
Find the area of the smaller region bounded by the ellipse T—G + % = 1 and the straight line 8x + 3y = 12.
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Section-A

1) Hence, continuous at x =-1.

2) MTV verified as e*is continuous and differentiable in [0, 1]. Ans. ¢ = log (e-1)
3) Not verified as function f (x) = (x - 1)%3 is not differentiable at x=1[0, 2 ].

4) 30.255 Concern for environment;Responsibility for pollution free envirnment
5) R'(5)=66 Value indicated is concern for other,respect,manual labour.

6) 1368 Concern for children health and nutrient food for every child.

1
7 =§log\1+x3\+c.
2
8 - —5cosec x+C
9)

($+ %) :fzﬁdx+fé = 3[%] + [%] =232+ 2524 ¢ :2[\/;+ (‘/;]+C =24i(x+ 1)+ C
10) log 4 sq units.
Section-B
11) Wehavey =/(esi"712x)
dy/ex=f (i o) x dfelx (¢5in '2x)
=" IZX)X(gSi” 'zx)xd/dx(sin'lzx)
1

Af1—4x2

=f'(e.rin - lzx)X(esin - lzx)x x 2

:26“‘7"7]2)(

A1-4x2

dx .
0 OcosO + sinb
& Gsint+ coso
i )sinf + cos
dy _ cosO— Osin0

dx  OcosO+sind

dy/dx at O=n/4

L
COST — s
1 4%y

f" (es[n - lzx)

12)

I
zcosy tsing

571

4'— <|~

B
E S
N
Sla



13) Let A denote the area of rectangle at instant t

~ A=xy (area of rectangle),
dx
dt
dx
dt
dx dy dx

@ XatVa

= —5cm/min

= 4cm/min

dA
= —=5%x4+8x -5
dt
ﬁ*20—40
T
dA )
= — = —20cm"/min

(-) ve sign shows that area is decreasing at the rate of 20cm?/min.

14) Given,y =x*—ax+7

= ﬂ=2x*a
dx

my=2x—a

Line 2x—y+9=0

@

= Zfdi:
8,

for parallel, m| = m,
2x—a=2

> 2-1-a=2

> —-2-2=a

= a= —4

15) "
[sin~ l(cosx)dx = jsirfl [Sin(z - x)]dx

= I(g —x)dx

=§Id)C7J‘xdx
_=_Z
=3xX"3 +C

10 1S 1S ar
x x2

. ;ﬁjeX—J(ﬁ(;)wdx)dx—Jz—j

1 e*
~[-seax-]5d
| xze Ix fxzx
er er
+]5dx—]=d
Ixz x Ixz x

+C

17) lim,_  -fx) = lim _ ,-(3ax +b)
= limy,_, o[3a(1 — h) + b]
=3a(1-0)+b
=3a+b
lim,_, +ftx) = lim__  +(Sax—2b)
= lim,_, o[Sa(1 + 0) — 2b]

=5a—-2b
fin=11
Also

Since'f' is continuous at x=1
lim__,,-fx) = lim__,+/(x) = 1)
From first and third 3a+b=11....(1)
From last two 5a-2b=11.....(2)
Multiplying (1) by 2, 6a+2b=22 .....(3)

Adding (2) and (3), 11a=33=a=3
Puttingin (1), 3(3)+b=11

b=11-9=2

Hence a=3 and b=2.

Section-C



1 1 —sin
8) lim, 2 fx) = lim, —

—sind X
1 —sin (2

= lim,_,,

(1—cosh) (1+cos®h+cosh)
3(1—cosh) (1+cosh)
o 1+ cos*h+cosh
= limy, oS0 o
1+1+1 1
T30+ 2

= limy,

i . - i ”7q(1*smx)
im 2 ) = lim, 25

)]

li q(1—cosh)
= lm = m D E——
h—0 j R h_'o(ﬂ—;[—yl)z
[”72(?+h)]
in2h
i q(1—cosh) i q.2sin"3
= lim ——— = Ilm —_—
h—0 42 h—0 442
2
h
) siny 4, 5 4
= limy o) % | M=%

Also
z

For continuity, lim__ =" fix) = lim _ =" fx)
2 2

1
Hence, ), — Jand q=4
19)
We have:xsin(a+y)+sin a cos(a+y)=0......(1)
sin a cos(aty)
=" sin (a+y) (2)
Diffw.r.t.x,

dy ds dy
x cos(a+y)(0+ d;;)-%—sin(a-%—y).l-*—sin a(—sin(a+y))(0+d—i)=0[x cos(a+ty)—sin a sin(a“'y)]d_i: —sin(a+y)=| -

, ) ) . .
Hence, & _ sin"(a*y) which is true.

dx sin a
20) Lety=
y 1+x2-1
tan” | ——
X
Putx = tan
[ 2, 50 0
-1 1+tan"9-1 1 sec—1 -1 1-cosf 1 2‘“"25 -1 sy _ 0 [ 1 1
y =tan o = tan | = tan o | =an | T | =tan 7 | = tan tany | =5 = stan x
2sin5cosy cosy
Hence di — rrt _ _
dx  21+4x2 2(1+x%)
21) We have: —
N
y=sin_ —
e 4 3 o 3 4 I N2 (a2 o1 I
= sin — — -1 —4x? | =sin (2x)7 — =1 —4x° | = sin N1 (=) - (= \/1*(2)6) =sin~ (2x) —sin T
5 5 5 5 5 5 5
Hence, @ —

1 2
@-0=
& \fi-(an? @ N

22)

Le 1

L d

PR — X 2. —
X'+ cosecx) =
X'+ cosec?x dx ( )

dy
ty = log(x* + coseczx)d—i = [x"(l +log x)+2cosec x(—cosec x cot x)] =

X'+ cosecx
Section-D
23)

sin (x—a)

’.sin [x+a)—2a] Isin (x+a)cos 2a—cos (x+a)sin 2a

sin (x+a) sin (x+a) sin (x+a)

_

x*+cosec

sin a cos(aty)

sin (a+y)

d)
cos(a +y) — sinasin(a +y):|zy =

2.

[xx(l +log x)—2cot x. coseczx]
X

4

dx[ = sin(4 — B) = sindcosB — cosBsind] = [[cos2a — cot(x + a)sin2a]dx = cos2af 1.dx — sin2afcot(x + a)dx = cos2



Let so that 3
1= de Put x3%=¢ Exl/zdx=dt ie.
a —Xx
_ !34’ T = 2
I= 3 '—(az/z)z,,z | From: = 30
25)
Let
_ 2 _ 2 !
1= IQ 1+esinx (M I = !0 14 esin (27 de
o 1 oSinx o | +esinx o o B
K (1+ s | = e = = 1 = 2e
26) Let
1 )
1= J(l)longdx :f(l)log( — )dxffllog( ) =
27)

Now
B =20+ o= 3]+ e = S,

[ = 3l = Bl = 3 + [ — 3jdkx

2
xdx = 3.

ot 2 ¥R
Snte=3sin |55

2 fx)32
+c¢ = 7sin = +c.
3 a

Adding (1) and (2),
1
= 12” 27 J‘Z;r(
0 4o sinx

Hence
0=2nm.

I==

-1=2I=0=>171=0.

5 And

3 5
2 2
3 5 x x 9 25 9 5.9
:fz—(x—3)dx+f3(x—3)dx:[7—3)(]2-%—[?—3)(]3: —[(5—9)—(——6)]+[(?—15) ( —9)]= _[_E+4]+[_E+E
3 From (1)
Pl Sdr=F-e-5iax = — |5 —sx| = - 15)-(2=10)[= - |- (E+s)[=2 Ple=2/+ -3+ k-5
S =By = = |5 - : = ; " =2/ Jx =3[+ e = 5|
28)
1
Let Ig/“(\tanx-%-\lcotx)dx 71”/“31” dy Put \fanx=¢ ie tanvx =2 sothatsec2ydy =2t dt = dx*l——ld, When  — o,
so that Also
=2 =1 1= I‘ﬂid AN g = o -t 145 |a = a 2og4 o2
X=7 t=1. = i t= 0711 X 0t2+1/t t Put t =Y 2 t=dy. t z =y
y -1 vk -1 - -1 id
21;02” \/2 tan \/2 \/_um - 7; Ozxﬁ[tan (0) — tan (7w)]=\/§[tan (700)]=\/§.E.
Section-E
29) Aix

Q

Let P(x,y) be the nearest point
D =J(x— lla)? +?
=@—11a)? +y% = (x— 11a)? + 4ax

=2x—1la)+4a

d_

ds

570:)(7951

t y= £6a
iS*2>O
dx?

For minimum distance, coordinates are p(9a, + 6a)

1+e

sinx | 4

Y-
5]

t=0. When

1
=2+ 5 =)"+2
t

1

sin x

)dx

Finally



30) 7= Ii(2x2 + 5x)dx

lim,, _ h[AD) + AL+ h)+RL+20)+. ... + 1+ (n— 1)h)]
where fix) =2x2+5x and h:%or nh =2

Ay =17

A +h)=2(1+h)>+5(1 +h)

=7+ 9h+2h*

AL+ 2k) = 21+ 202+ 5(1 + 2)
=7+ 18h + 2227

AL+ 3h) = 201+ 302+ 5(1 + 3h)
= 7+27h +23%°
= 7+270+2.3%

-1 -1)(2n—-1
1= tim, _ gi[7n+ op= 4 o2, D

9 1
= lim,_,oh [7nh + znh(nh —h)+ gnh(nh = h)2nh - h)]

B 16 112
=14+18+5 =
31) Point of intersection are (2, 1) and (-1. 1/4).
7
:}{E.'IJ
o T AT D|iu.t:| -ZQICI %

¥
Required Area of region (A OABO)

P p 2
=1 I g

2
x+2)2 %
2 3 |

16 5 27 )
3 6 | = 2254 units

1
4

1
4
9

T3

5q. units

32) Given,X*<y . (i)
andy <|x| e (i)
Clearly curve (i) is parabola directed upward with vertex at (0, 0) and symmetrical about y-axis.
Also, x , if x>0
y=RK= { x, if x<0

The lines y=x and y=-x both passes through origin and have slope of +1 & -1 respectively.

= Required Area =2 Standard Area on a side

e

N B B
=277 5(=2%%

! .
=35 units



33) Let given equation of lines are
AB:3x-y-3=0 ... (i)
BC:2x+y-12=0
CA:x-2y-1=0
Solving eqns. (i) and (ii), we getx =3,y =6 = B(3, 6)

Solving eqns. (ii) and (iii), we get x=5,y =2 = C(5, 2)

Solving egns. (i) and (iii), we getx=1,y=0 = A(1,0)

Required area of AABC - Area of AABP + Area of trapezium BCQP-Area of AACQ.
=] ydx+f ydx—j ydx

= If&x— 3)dlfcc+ a2 fclx)dx* ﬁ%(x— )dx

RIRCEE
:3[(2—3)—(%—1)]+[(60—25)—(36—9)]—%[(%—5)—(%—1)]

1
=3[2] +[8] ~ 7[8] = 6 + 8 — 4 = 10sq. units
34)

Getting the points of intersection as (4, 0), (0, 3).

~ Required area

43 L4
= [32A16 = xZdx — 1[3(12 = 3x)dx
B EX ROV rpam SRSV Bl E
7[4[2 16 — x* + 8sin i 12x — 2

-(:8.2-6)=06r-6 '
=1z83 = (37 — 6) sq. units



