
 

MARKINGSCHEME CLASS XII
MATHEMATICS (

CHAPTER/UNITS: INTEGRATION, APPLICATION OF INTEGRATION

(Solution

Q.NO. ANS  SOLUTION
1. (D) 

Equation of circle is 

So, area of the shaded region =area of the region bounded by the circle 
between the y

=∫ √6ଶ − x
଺

଴

2. (A)  

Area =∫ 𝑐𝑜𝑠𝑥
ഏ

మ
଴

3. (B) f(x)cos3x is an odd function since f(x) as odd
 

4. (A) 

Putting z =

 
 
 

5. (A) 

        Putting 

 
 

MARKINGSCHEME CLASS XII 
MATHEMATICS (CODE-041) 

CHAPTER/UNITS: INTEGRATION, APPLICATION OF INTEGRATION

SECTION:A 

(Solution of MCQs of 1 Mark Each) 

 
SOLUTION 

Equation of circle is   xଶ + yଶ = 6ଶ y = √6ଶ − xଶ. 

So, area of the shaded region =area of the region bounded by the circle 
between the y-axis i.e. x=0 and x=6( radius) upto x-axis. 

xଶ dx 

 

𝑐𝑜𝑠𝑥 𝑑𝑥 + ฬ∫ 𝑐𝑜𝑠𝑥 𝑑𝑥
గ

ഏ

మ

ฬ= 1+1 =2 sq units 

is an odd function since f(x) as odd 

න 𝑥ଶ𝑒௫య
𝑑𝑥 

xଷdz=3x2 dx 

න
1

3
e୸dz =

1

3
𝑒௭

න
e୶(1 + x)

cosଶ(xe୶)
 dx 

Putting z = xe୶dz=(xe୶ + e୶)dxdz=e୶(𝑥 + 1)dx 

න
1

cosଶ𝑧
dz = න secଶ𝑧dz = tanz + C = tan (

CHAPTER/UNITS: INTEGRATION, APPLICATION OF INTEGRATION 

So, area of the shaded region =area of the region bounded by the circle 

 

(𝑥𝑒௫) + C 
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6. (D) 
න

|𝑥 − 2|

𝑥 − 2

ଵ

ିଵ

𝑑𝑥 

= ∫ (−1) dx
ଵ

ିଵ
  , since |𝑥 − 2| = −(𝑥 − 2)in[−1,1] 

= −[𝑥]ିଵ
ଵ  

= -2 
7. (B) Given: f/(x) = x +

1

 
 f(x) = ∫ ቀx +

1

x
ቁ dx =

x2

2
+  log|x| + C 

8. (C) 
∫ sinx଴dx  =∫ sin

஠୶

ଵ଼଴
 dx = −

ଵ଼଴

஠
cos

஠୶

ଵ଼଴
+ C 

9. (A) 
න logହx dx = න

logୣx

logୣ5
 dx =

1

logୣ5
න log௘x  dx 

=
ଵ

୪୭୥౛ହ
[(log௘x)x −  ∫

ଵ

୶
. x dx], ( by parts) =

ଵ

୪୭୥౛ହ
 ( xlogୣx − x) + C 

10. (C) 
∫

୶

୶మାଵ
 dx =

ଵ

ଶ
∫

ଶ୶

୶మାଵ
 dx =

ଵ

ଶ
log(xଶ + 1) + C, by 

୤ᇱ(୶)

୤(୶)
 form. 

11. (A) 
Area= ∫ (𝑥 + 1)𝑑𝑥 = ቂ

(௫ାଵ)మ

ଶ
ቃ

ଶ

ଷ
ଷ

ଶ
=

଻

ଶ
 

 
12. (A) 

∫ sin7x dx
π
2

ି
π
2

= 0, as sin7x an odd function 

 

13 (B) 
න

cos(logx)

x
dx = sin(logx) + C, by puƫng Z = logx 

15 (C) 
න e5logx dx

= න elogx5
dx

= න x5 dx

=
x6

6
+ C 

16 (A) 
∫ e୶. 

(ଵାୱ୧୬୶)

(ଵାୡ୭ୱ୶)
 𝑑𝑥 = ∫ e୶ ൬

ଵାଶୱ୧୬
౮

మ
ୡ୭ୱ

౮

మ

ଶୡ୭ୱమ౮

మ

൰ dx = ∫ 𝑒௫ ቄ
ଵ

ଶ
𝑠𝑒𝑐ଶ ௫

ଶ
+ 𝑡𝑎𝑛

௫

ଶ
ቅ 𝑑𝑥 

                                   = ex tan
௫
௫
ଶ   + C, by ∫ 𝑒௫{𝑓ᇱ(𝑥) + 𝑓(𝑥)} 𝑑𝑥 

 
17 
 
 

(B) 
න cosx. cos2x dx =

1

2
න(𝑐𝑜𝑠3𝑥 + 𝑐𝑜𝑠𝑥) dx, by cos(A + B) + cos (A − B)  
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17 (C)  
 
 
 
 
 

18 (A)  
 
 

19 (C) ∫ 4𝑥ଷଶ

଴
dx=16 , So (A) is true but (R ) is false

20    (A) 
Assertion (A)and Reason(R) both are correct,
of (A) 

 

[This section comprises of solution of very short answer type questions (VSA) of 2 

 
 
21. 
 

 

∫
ௗ௫

௫మି଺௫ାଵଷ
 = ∫

ௗ௫

(௫ିଷ)మା

22. 
∫

௖௢௦ଶ௫ାଶ௦௜௡మ௫

௖௢௦మ௫
  dx 

Using relation, cos2x = 1

∫
ଵିଶ௦௜௡మ௫ାଶ௦௜௡మ௫

௖௢௦మ௫
  dx = tanx + C

 
23 = ∫ 𝑠𝑖𝑛𝑥. 𝐿𝑜𝑔𝑐𝑜𝑠𝑥 𝑑𝑥

putting  z =cosx 
I= − ∫ 1. 𝑙𝑜𝑔𝑧𝑑𝑧   
  =cosx{1-log(cosx)} + C
 

24 I = ∫
௦௜௡షభ௫

(ଵି௫మ)
య
మ

 dx 

Put z= sin-1x 

dz = 
ଵ

√ଵି௫మ
dx 

 I = ∫ 𝑧𝑠𝑒𝑐ଶ𝑧𝑑𝑧 

    =
௫

√ଵି௫మ
sin-1x + logห√

 
 

25 ∫
௦௜௡௫ା௖௢௦௫

√ଵା௦௜௡ଶ௫
 dx = ∫

௦௜௡௫

௦௜௡௫

dx=16 , So (A) is true but (R ) is false 

Assertion (A)and Reason(R) both are correct, (R) is the correct explanation 

Section–B 

[This section comprises of solution of very short answer type questions (VSA) of 2 

ାସ
   =  

ଵ

ଶ
tan-1(

௫ିଷ

ଶ
) + C 

Using relation, cos2x = 1-sin2x 

= tanx + C 

𝑑𝑥  

log(cosx)} + C 

ห√1 − 𝑥ଶห + C 

ା௖௢௦௫

ା௖௢௦௫
dx =∫ 𝑑𝑥= x +C 

(R) is the correct explanation 

[This section comprises of solution of very short answer type questions (VSA) of 2 marks each] 
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SECTION C (Each question carries 3 marks) 
26 

I = ∫
ௗ௫

ଵା√௧௔௡௫

ഏ

య
ഏ

ల

  = ∫
√௖௢௦௫

√௖௢௦௫ା√௦௜௡௫

ഏ

య
ഏ

ల

  dx   …………1 

 

  Using Property,∫ 𝑓(𝑥)𝑑𝑥
௕

௔
 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥

௕

௔
 

  I = ∫
√௦௜௡௫

√௦௜௡௫ା√௖௢௦௫

ഏ

య
ഏ

ల

  dx        ……………………2 

(1) + (2) 
 

   2I=∫ 𝑑𝑥
ഏ

య
ഏ

ల

 

 
    I= 

గ

ଵଶ
 

 
27 𝐼 = ∫

௫

௔మ௖௢௦మ௫ା ௕మ௦௜௡మ௫

గ

଴
 dx       ………………..(1) 

 
Use prop, ∫ 𝑓(𝑥) = ∫ 𝑓(𝑎 − 𝑥)𝑑𝑥

௔

଴

௔

଴
 

𝐼 = ∫
గି௫

௔మ௖௢௦మ௫ା ௕మ௦௜௡మ௫

గ

଴
 dx       ………………..(2) 

 
(1) +  (2) 

2I = ∫
గ

௔మ௖௢௦మ௫ା ௕మ௦௜௡మ௫

గ

଴
 dx 

I =
గ

ଶ
∫

ଵ

௔మ௖௢௦మ௫ା ௕మ௦௜௡మ௫

గ

଴
 dx =

గ

ଶ
∫

௦௘௖మ௫

௔మା ௕మ௧௔௡మ௫

గ

଴
 dx 

 
28 Use  Linear = A

ௗ

ௗ௫
Quadratic  + B 

Solution is 6√𝑥ଶ − 9𝑥 + 20 

+34logቚ𝑥 −
ଽ

ଶ
+ √𝑥ଶ − 9𝑥 + 20ቚ +C 

 
29. 

∫
௫ర

(௫ିଵ)(௫మାଵ)
 dx = ∫ ቄ𝑥 + 1 + 

ଵ

(௫ିଵ)(௫మାଵ)
ቅ dx 

 
Apply partial Fraction in the above 

 I = ∫(𝑥 + 1)𝑑𝑥 + 
ଵ

ଶ
∫

ଵ

௫ିଵ
dx - 

ଵ

ଶ
∫

௫ାଵ

௫మାଵ
 dx 

    =  ௫
మ

ଶ
 + x+ଵ

ଶ
log|𝑥 − 1|- ଵ

ସ
log|𝑥ଶ + 1|- ଵ

ଶ
tan-1x +C 

 
30 𝐼 = ∫

ଵ

ଵା ௘ೄ೔೙ೣ

ଶగ

଴
  dx   ..............(1) 

Use  property, 

∫ 𝑓(𝑥)
௔

଴
dx = ∫ 𝑓(𝑎 − 𝑥)𝑑𝑥

௔

଴
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I=∫ ∫
ଵ

ଵା ௘షೞ೔೙ೣ

ଶగ

଴
  dx   =∫

௘ೞ೔೙ೣ

ଵା ௘ೞ೔೙ೣ

ଶగ

଴
  dx     ...............(2) 

 (1)+(2) 

2I = ∫
ଵା௘ೞ೔೙ೣ

ଵା ௘ೞ೔೙ೣ

ଶగ

଴
  dx     = 2𝜋 

 I = 𝜋 
31 I = ∫

ଶ௫మାଵ

௫మ(௫మାଵ)
 dx 

Replace x2 = z 
Apply Partial Fraction 

Soln is ିଵ

ସ௫
+ ଻

଼
 tan-1௫

ଶ
+ C 

 

SECTION D 
(Each question carries 5 marks) 

32 Equation of ellipse is 
௫మ

ଶହ
 + 

௬మ

ଵ଺
 = 1. 

 

Find y = 
ସ

ହ
√5ଶ − 𝑥ଶ 

 
 
 
 
 
Area of ellipse = 4 x area of ellipse in 1st Quadrant 
 
 
                        = 20𝜋 sq. unit 

33 
 
 
 
 
 
 
 
 
 
 
 
 
 
33.(OR) 

∫ |𝑥𝑠𝑖𝑛𝜋𝑥|
య

మ
ିଵ

dx 
 
When xsinx =0 
      x=n𝜋 

x= 0,1∈ (−1,
ଷ

ଶ
) 

 

∫ |𝑥𝑠𝑖𝑛𝜋𝑥|
య

మ
ିଵ

dx = ∫ 𝑥𝑠𝑖𝑛𝜋𝑥 𝑑𝑥
ଵ

ିଵ
 + ∫ −𝑥𝑠𝑖𝑛𝜋𝑥 𝑑𝑥

య

మ
ଵ

 
 

              =  
ଵାଷగ

గమ
 

 
OR 
 

∫ |𝑥𝑐𝑜𝑠𝜋𝑥|
య

మ
଴

dx 
 
When 𝑥𝑐𝑜𝑠𝜋𝑥 = 0 
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