
 

UNIT WISE PRACTICE QUESTION PAPER 

MARKING SCHEME CLASS XII 

MATHEMATICS(CODE-041) 

CHAPTER/UNITS: DIFFERENTIAL EQUATION, VECTOR AND 3D GEOMETRY 

SECTION:A 

(Solution of MCQs of 1 Mark each) 
Q.NO. ANS  SOLUTION 

1. (C) 
Given:หaሬ⃗ . bሬ⃗ ห

ଶ
+ หaሬ⃗ × bሬ⃗ ห

ଶ
= 144&|aሬ⃗ | = 4 

By Langrange’s identity,หaሬ⃗ . bሬ⃗ ห
ଶ

+ หaሬ⃗ × bሬ⃗ ห
ଶ

= |aሬ⃗ |ଶหbሬ⃗ ห
ଶ
 

                                                                  ⇒ 144 = 4ଶหbሬ⃗ ห
ଶ
 

                                                                  ⇒ หbሬ⃗ ห
ଶ

= 9 

                                                                  ⇒ หbሬ⃗ ห = 3 
2. (A) Given:√3aሬ⃗ − bሬ⃗  is an unit vector 

 ⇒ ห√3aሬ⃗ − bሬ⃗ ห = 1 

                 Squaring on both sides,ห√3aሬ⃗ − bሬ⃗ ห
2
=1 

ห√3a ሬሬ⃗ ห
2

− 2√3aሬ⃗ . bሬ⃗ + หbሬ⃗ ห
2

= 1 

ห√3ห
2
|aሬ⃗ |2 − 2√3|aሬ⃗ |หbሬ⃗ หcosϴ + หbሬ⃗ ห

2
= 1 

 3 − 2√3cosϴ + 1 = 1   ൫ since |aሬ⃗ | = 1 &หbሬ⃗ ห = 1൯ 
                          ∴ cos θ

=
√3
2
   θ

=
π

6
= 300 

 
3. (A) Given:หaሬ⃗ + bሬ⃗ ห = หaሬ⃗ − bሬ⃗ ห 

Squaring on both sides, หaሬ⃗ + bሬ⃗ ห
ଶ

= หaሬ⃗ − bሬ⃗ ห
ଶ
 

|𝑎⃗|ଶ + ห𝑏ሬ⃗ ห
ଶ

+ 2 𝑎⃗. 𝑏ሬ⃗ = |𝑎⃗|ଶ + ห𝑏ሬ⃗ ห
ଶ

− 2 𝑎⃗. 𝑏ሬ⃗  

 4 aሬ⃗ . bሬ⃗ = 0 
 4 |𝑎⃗|ห𝑏ሬ⃗ หcosϴ = 0 

∴ cos θ = 0   θ = 90଴ 
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4  Given: 𝑎⃗ = 2 ı̂ + 3 Jመ + k෠ and |-5𝑎⃗ 
| = 25 
|-5 ||𝑎⃗ |= 25 

 5ඥ2ଶ + 3ଶ + ଶ = 25 

ඥ13 + ଶ

13 + ଶ = 25ଶ = 12 = 2√3 
5 (D) Given:  2 ı̂ −  Jመ + 2 k෠ 𝑎𝑛𝑑 3 ı̂ +  Jመ + k෠  are perpendicular 

൫2 ı̂ −  Jመ + 2 k෠൯. ൫3 ı̂ +  Jመ

+  k෠)

2.3
 = 8 

6 (D) Given:  ABሬሬሬሬ⃗ = 2 iመ + Jመ − 3 k෠ and A (1,2, −1) 
p. v. of B − p. v. of A = 2 iመ +  Jመ − 3 k෠ 

p. v. of B − (iመ +  2Jመ − k෠)  = 2 iመ +  Jመ − 3 k෠ 
p. v. of B = 3 iመ + 3 Jመ − 4 k෠ 

 
7 (A) Given:(1 − yଶ)

ୢ୶

ୢ୷
+ yx = ay 


dx

dy
+

y

(1 − yଶ)
x =

ay

(1 − yଶ)
, which is in the form of 

dx

dy
+ Px = Q 

∴ I. F. = e∫ ୔ୢ୷ = e
∫

౯

భష౯మୢ୷

= e
షభ

మ
∫

షమ౯

భష౯మୢ୷

= e
షభ

మ
୪୭୥൫ଵି୷మ൯ 

                                                             

= e୪୭୥൫ଵି୷మ൯
షభ
మ

                                                         

= (1 − yଶ)
షభ

మ =
1

ඥ1 − yଶ
 

8 (C) y = Ax + Aଷ is corresponds to the D.E. of order one as it is involved 
only one arbitrary constant i.e. A 

9 

  1 + ቆ
dଷy

dxଷ
ቇ

ଶ

= ቆ
dଶy

dxଶ
ቇ

య

మ
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10 (B) 
Concept: Solution of a D.E. under an initial given condition is a 
particular solution. 

And, a particular solution of a D.E. of order one and degree one 
have only one solution. 

Explanation: 

Given: 
ୢ୷

ୢ୶
=

୷ାଵ

୶ିଵ
wheny(1)=2 (initial condition) 


1

y + 1
dy =

1

x − 1
dxන

1

y + 1
dy = න

1

x − 1
dxlog(y + 1)

= log(x − 1) + C 

log(y + 1) − log(x − 1) = C 

log ൬
y + 1

x − 1
൰ = logA 


y + 1

x − 1
= A 

y + 1 = A(x − 1)………(i) 

But, when x=1, y=2 ; (i) 2 + 1 = A(0 − 1)A = −3 

Hence ,from(i), the P.S. is y + 1 = −3(x − 1) 
  y + 3x = 2 

11 (D) Here,in option (D) the degree of x and y not defined. 
A homogeneous function is a function that has the same degree of the 
polynomial in each variablesHomogeneous function of x and y is a 

function that can be expressed in the form of either f ቀ
x

y
ቁ or f ቀ

y

x
ቁ. 

 
12 (C) Given:

ୢ୶

୶
+

ୢ୷

୷
= 0 


1

x
dx

න
1

x
dx

+ න
1

y
dy

log𝑥
log𝑥y

𝑥y = C 
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13 (D) Given: 
௫ିଵ

ଶ
=

ଵି௬

ଷ
=

ଶ௭ିଵ

ଵଶ
 

Standard form:
௫ିଵ

ଶ
=

௬ିଵ

ିଷ
=

௭ି
భ

మ

଺
 

Direction ratios are:〈 2, −3, 6 〉 

Direction cosines are: 〈
ଶ

ඥଶమା(ିଷ)మା଺మ
,

ିଷ

ඥଶమା(ିଷ)మା଺మ
,

଺

ඥଶమା(ିଷ)మା଺మ
〉 

                                    

i.e. 〈
ଶ

଻
,

ିଷ

଻
,

଺

଻
〉 

14 (C) The x and z co-ordinates of a point on 
y-axis are 0. 
Therefore, required point on the y-axis = (0,-3,0) 
 
 

15 (B) We know that cos2α + cos2β + cos2γ = 1 

Now, cos2 + cos2 + cos2=(2cos2α − 1) + (2cos2β − 1) +

(2cos2γ − 1) 
                                                        = 2(cos2α + cos2β + cos2γ) − 3 
                                                        =−1 

16 (D) The required distance is the distance of P(a,b,c) from Q(0,b,0) 

= ඥaଶ + cଶ 
 

17 (A) Direction ratios of the through(1, −1,2)&(3,4, −2)are 〈 2, 5, −4 〉 
Direction ratios of the through (, 3,2)&(3,5,6) are 〈 3 −  , 2, 4 〉 
Since, the lines are perpendicular we have 

        a1a2 + b1b2 + c1c2 = 0 
2(3 − ) + 5.2 + (−4). 4 = 0 

6 − 2 + 10 − 16 = 0 
 = 0 

18 (B) Given lines:
ଵି௫

ଷ
=

଻௬ିଵସ

ଶ௣
=

௭ିଷ

ଶ
 and  

଻ି଻௫

ଷ௣
=

௬ିହ

ଵ
=

଺ି௭

ହ
 

Standard forms of the lines:
௫ିଵ

ିଷ
=

௬ିଶ
మ೛

ళ

=
௭ିଷ

ଶ
 and  

௫ିଵ

ି
య೛

ళ

=
௬ିହ

ଵ
=

௭ି଺

ିହ
 

Since, the lines are perpendicular we have 
        aଵaଶ + bଵbଶ + cଵcଶ = 0 

 − 3. (−
3𝑝

7
) +

2𝑝

7
. 1 + 2. (−5) = 0 


11𝑝

7
= 10 

p =
70

11
 

 
19 (C) The assertion(A) is true as, for the Cartesian equation 

௫ି୶భ

௔
=

௬ି୷భ

௕
=

௭ି୷భ

௖
, the vector equation isr⃗ = xଵı̂ + yଵȷ̂ +

yଵk෠ + λ(aı̂ + bȷ̂ + ck෠). 
The reason (R) is not true because the correct equation of the line 
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passing through 

(–2, 4, 
௫ାଶ

ଷ
=

 
20  

(A) 
 

The assertion(A) that a line in space cannot be drawn perpendicular to 
x , y and z
perpendicular to a single axis or lie in a plane that is 
two axes,but not all three simultaneously.

The reason (R) is also true as well as (R) is the correct explaination of  
(A) as,

suppose the line is perpendicular to the 3 axes simultaneously then 

  
 

 

[This section comprises of solution of very short answer type questions 

 
21. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

21 (OR 

Given: ൫aሬ⃗ +

bሬ⃗ )aሬ⃗   and 

൫2aሬ⃗ + bሬ⃗ ൯bሬ⃗  

൫aሬ⃗ + bሬ⃗ ൯.aሬ⃗  
=0 and 
൫2aሬ⃗ +

bሬ⃗ ).bሬ⃗ = 0 

 
 

 

passing through  

2, 4, –5) and parallel to the line given by
௫ାଷ

ଷ
=

௬ିସ

ହ
=

௬ିସ

ହ
=

௭ାହ

଺
 

The assertion(A) that a line in space cannot be drawn perpendicular to 
x , y and z-axes simultaneously is true,  as a line can only be 
perpendicular to a single axis or lie in a plane that is perpendicular to 
two axes,but not all three simultaneously. 

The reason (R) is also true as well as (R) is the correct explaination of  
(A) as, 

suppose the line is perpendicular to the 3 axes simultaneously then 
cosଶ90଴ + cosଶ90଴ + cosଶ90଴ = 0 

Section–B 
[This section comprises of solution of very short answer type questions (VSA)of 

൯

൯

|aሬ⃗ |ଶ + aሬ⃗ . bሬ⃗

= 0 … . (i)and 2aሬ⃗ . bሬ⃗

+ หbሬ⃗ ห
ଶ

 

=
௭ା଼

଺
  is 

The assertion(A) that a line in space cannot be drawn perpendicular to 
axes simultaneously is true,  as a line can only be 

perpendicular to 

The reason (R) is also true as well as (R) is the correct explaination of  

suppose the line is perpendicular to the 3 axes simultaneously then  
1 

(VSA)of 2 marks each] 

1  
2 
 
1 
 
1  
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1  
2 
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Given .aሬ⃗ =p.v. of B=
  4 k෠ 

∴ Median

∴ Length of 

 
22.  

 
 

 
 

By section formula ,position vector of R

Again,mid-point of 

RQ=
൫ଷ௔ሬ⃗ ାହ௕ሬ⃗ ൯ା(௔ሬ

ଶ

mid-point of RQ
 

22.  
(OR) 

The vector of magnitude 9 unit perpendicular to both the vectors 
ı̂ −  ȷ̂ and  ı̂ +  Jመ 

= 9. ቈ

= 9. ൤
ଶ୩෡

หଶ୩෡ห
൨=9k෠      

 
 
 
 
 
 

=p.v. of B=ABሬሬሬሬሬ⃗  =Jመ + k෠ and bሬ⃗ = p. v. of C = ACሬሬሬሬሬ⃗ = 3 ı̂ −

Median ADሬሬሬሬሬ⃗ = dሬ⃗  i. e. by mid point formula, dሬ⃗ =
aሬ⃗ + bሬ⃗

2

=
3

2
ı̂ + 0ȷ̂ +

5

2
k෠ 

of the median ADሬሬሬሬሬሬ⃗ = ห ሬሬሬ⃗ ห = ඨ൬
3

2
൰

2

+ 02 + ൬
5

2
൰

2

 =

 

             (2𝑎⃗ + 𝑏ሬ⃗ )                             (𝑎⃗ − 3𝑏ሬ⃗ ) 

By section formula ,position vector of R=
ଶ൫ଶ௔ሬ⃗ ା௕ሬ⃗ ൯ିଵ(௔ሬ⃗ ିଷ௕ሬ⃗ )

ଶିଵ
= 3

point of 
൯ ௔ሬ⃗ ିଷ௕ሬ⃗ )

= 2𝑎⃗ + 𝑏ሬ⃗ = Position vector of P.Hence,P 

point of RQ 

The vector of magnitude 9 unit perpendicular to both the vectors 
መ 

= 9. ቈ
(ı̂ −  ȷ̂) × (ı̂ +  Jመ)

ห(ı̂ −  ȷ̂) × (ı̂ +  Jመ)ห
቉ 

= 9. ൤
ı̂ × ı̂ + ı̂ × ȷ̂ − ȷ̂ × ı̂ − ȷ̂ × ȷ̂

|ı̂ × ı̂ + ı̂ × ȷ̂ − ȷ̂ × ı̂ − ȷ̂ × ȷ̂|
൨ 

ቈ
0 + k෠ − (−k෠) − 0

ห0 + k෠ − (−k෠) − 0ห
቉ by right handed system 

൨       (since ห2k෠ห = 2หk෠ห = 2) 

−  Jመ +

൬ ൰ =
√34

2
 

1 
 
1  
2 
 

3𝑎⃗ + 5𝑏ሬ⃗  

.Hence,P is the 

 
 
 
 

1 
 
 
 

1 

The vector of magnitude 9 unit perpendicular to both the vectors 

 

1  
 
 
1  

2 
1  

2 
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23. 
 

Given:
dy

dx
= exିy

24. Given that: 
dy

dx
=

 1

y
  dy = ex  dx

 logy = ex + C
But y = e when
From (i), now logy
Whenx = 1, 

25 Given lines:r⃗ =

(6iመ + 3jመ + 2k෠) 
Direction ratios of the line are 
If θ ia an angle between the lines, then

cos ð =

 
                              
 

26 

 
Let the parallelogram be ABCD with

ABሬሬሬሬሬ⃗ = DCሬሬሬሬሬ⃗ =

Now,  dଵ
ሬሬሬሬ⃗ = ACሬሬሬሬሬ⃗

3 k෠) = 4 ı̂ − 2 Jመ

dଶ
ሬሬሬሬ⃗ = BDሬሬሬሬሬ⃗ = −ABሬሬሬሬ

0 ı̂ + 6 Jመ + 8 k෠ 
Also,หdଵ

ሬሬሬሬ⃗ ห = ඥ4

√0ଶ + 6ଶ + 8ଶ

y + x2eିy 


dy
dx

=
ex

ey +
x2

ey 

ey   dy = (ex + x2) dx 

න ey   dy = න(ex + x2) dx 

ey = ex +
x3

3
+ C 

= yex and x=0, y=e 

dx (variables separaƟon) 

න
1
y

  dy = න ex  dx 

C………..(i) 
when x = 0, (i) gives loge = e0 + C 1 = 1 + C C

logy = ex 

 logy = e1 = e  y = ee 
3iመ − 2jመ + 6k෠ + λ(2iመ + jመ + 2k෠)  and  r⃗ = 2jመ − 5k෠

መ  
Direction ratios of the line are 〈 2, 1,2 〉 and 〈 6, 3,2 〉 

ia an angle between the lines, then 

=
2.6 + 1.3 + 2.2

ඥ22 + 12 + 22ඥ62 + 32 + 22
=

19

√9√49
=

19
21

 

∴ θ = cosି1 ൬
19

21
൰ 

SECTION C 
                              (Each question carries 3 marks) 

 

Let the parallelogram be ABCD with 
= 2 ı̂ − 4 Jመ − 5 k෠andABሬሬሬሬሬ⃗ = BCሬሬሬሬሬ⃗ = 2 ı̂ + 2 Jመ + 3 k෠ 
⃗ = ABሬሬሬሬሬ⃗ + BCሬሬሬሬሬ⃗ = (2 ı̂ − 4 Jመ − 5 k෠) +(2 ı̂ + 2 Jመ +

Jመ − 2 k෠ 
ABሬሬ⃗ + ADሬሬሬሬሬ⃗ = − (2 ı̂ − 4 Jመ − 5 k෠) +(2 ı̂ + 2 Jመ + 3 k෠)

ඥ4ଶ + 2ଶ + (−2)ଶ = √24andหdଶ
ሬሬሬሬ⃗ ห =

= √100 =10 

1  
2 
 

1 
 
1  

2 

C = 0 

1  
2 

1  
2 
 
1 
 

መ ෠ +

 

1 
 
1 

 

 
መ

መ ෠) =

 
 
 
 
 

1 
 

1 
 

1 
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Thus, dଵ
෢ =

ୢభ
ሬሬሬሬሬ⃗

หୢభ
ሬሬሬሬሬ⃗ ห

=
ସ న̂ିଶ ୎መିଶ ୩෡

√ଶସ
   and dଶ

෢ =
ୢమ
ሬሬሬሬሬ⃗

หୢమ
ሬሬሬሬሬ⃗ ห

=
଺ ୎መା଼ ୩෡

 ଵ଴
 

Area of parallelogram=
ଵ

ଶ
หdଵ
ሬሬሬሬ⃗ × dଶ

ሬሬሬሬ⃗ ห =
ଵ

ଶ
อ

𝚤̂ 𝚥̂ 𝑘෠

4 −2 −2
0 6 8

อ =

ଵ

ଶ
ห−4 ı̂ − 32 Jመ + 24 k෠ห =

ଵ

ଶ
√1616 

 
26.        
(OR) 

Given : A, B, C, D are the points with position vectors ı̂ +  Jመ −  k෠ , 2 ı̂ −

 Jመ + 3 k෠,2 ı̂ − 3 k෠ 
and 3 ı̂ − 2 Jመ +  k෠  respectively. 
Now, ABሬሬሬሬሬ⃗ = 𝑝. 𝑣. 𝑜𝑓 𝐵 − 𝑝. 𝑣. 𝑜𝑓 𝐴 =(2 ı̂ −  Jመ + 3 k෠) − (ı̂ +  Jመ −  k෠) =

ı̂ − 2 Jመ + 4 k෠ 
CDሬሬሬሬሬ⃗ = 𝑝. 𝑣. 𝑜𝑓 𝐷 − 𝑝. 𝑣. 𝑜𝑓 𝐶 =(3 ı̂ − 2 Jመ + k෠) − (2 ı̂ − 3 k෠) = ı̂ − 2 Jመ +

4 k෠ 

Hence, projection ofABሬሬሬሬሬ⃗  along  CDሬሬሬሬሬ⃗ =
୅୆ሬሬሬሬሬሬ⃗  .  େୈሬሬሬሬሬሬ⃗

หେୈሬሬሬሬሬሬ⃗ ห
=

ଵ.ଵା(ିଶ).(ିଶ)ାସ.ସ

ඥଵమା(ିଶ)మାସమ
=

ଶଵ

√ଶଵ
=

√21sq.units 
 

 
 
 
1 

 
2 

27. Given :α = 60଴, β = 45଴ 
We know,cosଶα + cosଶβ + cosଶγ = 1 
cosଶ60଴ + cosଶ45଴ + cosଶγ =1 

 ቀ
ଵ

ଶ
ቁ

ଶ

+ ቀ
ଵ

√ଶ
ቁ

ଶ

+ cosଶγ =1 

cosଶγ = 1 −
1

4
−

1

2
=

1

4
 

∴  cosγ =
1

2
  γ = 60଴ 

∴ 𝑙 = cos60଴ =
1

2
, 𝑚 = cos45଴ =

1

√2
, 𝑛 = cos45଴ =

1

2
 

∴  𝑂𝐴ሬሬሬሬሬ⃗ = ห𝑂𝐴ሬሬሬሬሬ⃗ ห(𝑙𝚤̂ + 𝑚𝚥̂ + 𝑛𝑘෠) 

            = 10 ൬
1

2
𝚤̂ +

1

√2
𝚥̂ +

1

2
𝑘෠൰ = 5𝚤̂ + 5√2𝚥̂ + 5𝑘෠  

 

 
1 
 
 
 
1 
 
 
 

1 

28 

 
Diagonals are OE,AF,BG,CD. 
Direction ratios of OE are 〈𝑎 − 0, 𝑎 − 0, 𝑎 −
0〉 𝑖. 𝑒. 〈𝑎, 𝑎, 𝑎〉 
∴ direction cosines of OE are 

 
 
 
1 
 
 
 
 
1 
 
 

DRAFT



 

〈
௔

√௔మା௔మା௔మ
,

௔

√௔మା௔మା௔మ
,

௔

√௔మା௔మା௔మ
〉  𝑖. 𝑒. 〈

ଵ

√ଷ
,

ଵ

√ଷ
,

ଵ

√ଷ
〉 

Similarly, direction cosines of AF,BG,CD are 
〈

ିଵ

√ଷ
,

ଵ

√ଷ
,

ଵ

√ଷ
〉 , 〈

ଵ

√ଷ
,

ିଵ

√ଷ
,

ଵ

√ଷ
〉 , 〈

ଵ

√ଷ
,

ିଵ

√ଷ
,

ଵ

√ଷ
〉 respectively 

Let  be the angle between the two diagonals OE& AF. 
We have, 𝑐𝑜𝑠𝛼 = 𝑙ଵ𝑙ଶ + 𝑚ଵ𝑚ଶ + 𝑛ଵ𝑛ଶ 

                             =
1

√3
.
−1

√3
+

1

√3
.

1

√3
+

1

√3
.

1

√3
=

−1

3
+

1

3
+

1

3

=
1

3
 

∴ 𝛼 = cosିଵ ൬
1

3
൰ 

Similarly ,we can prove that angle between any two diagonals of a cube is 

cosିଵ ቀ
ଵ

ଷ
ቁ 

 
 
 
1 

29. Given, ቂxsinଶ ቀ
y

x
ቁ − yቃ dx + xdy = 0; y =

π

4
 when x = 1 


ቂxsinଶ ቀ

୷

୶
ቁ − yቃ

𝑥
+

dy

dx
= 0 

 ୢ୷

ୢ୶
=

୷

୶
− sinଶ ቀ

୷

୶
ቁ(It is homogeneous differential equation) 

                                   Putting 𝑦 = 𝑣𝑥 𝑎𝑛𝑑 
ௗ௬

ௗ௫
= 𝑣 + 𝑥

ௗ௩

ௗ௫
 

 v + x
dv

dx
= v − sinଶv 

 x
dv

dx
= −sinଶv 


dv

sinଶv
= −

dx

x
 

Integrate on both sides 

න cosecଶv dv = − න
1

x
  dx 

 − cotv = −logx + C 

 logx − cot ቀ
y

x
ቁ = C … … … (i) 

y =
π

4
 when x = 1, (i) log1 − cot ൭

π

ସ

1
൱ = C 0 − 1 = CC = −1 

Hence, the reqd. particular solution is,logx − cot ቀ
୷

୶
ቁ = −1 

 
1 
 
 
 
 
 
 
 

1 
 
 

 
 
 
 
 
 
1 

30. Given:(1 + xଶ)
ୢ୷

ୢ୶
+ 2xy =

ଵ

ଵା୶మ
;   y = 0 when x = 1 

 ୢ୷

ୢ୶
+

ଶ୶

ଵା୶మ
y =

ଵ

(ଵା୶మ)మ
 ,which is in the form of 

ୢ୷

ୢ୶
+ Py =

Q i. e. linear D. E. in y. 

Now,I. F = e∫ ୔ ୢ୶ = e
∫

మ౮

భశ౮మ ୢ୶
= e୪୭୥൫ଵା୶మ൯ = (1 + xଶ) 

Hence,the solution of the D.E.:y. (I. F) = ∫ Q(I. F)dx + C 

 
1 
 
 
 
 

1 
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∴ y. (1 + xଶ) = න
1

(1 + xଶ)ଶ
. (1 + xଶ)dx + C 

                         = න
1

(1 + xଶ)
dx + C 

∴ y. (1 + xଶ) = tanିଵ x + C ……(i) 
By question y = 0 when x = 1,(i) 0. (1 + 1ଶ) = tanିଵ 1 + C0 =
π

ସ
+ 𝐶C = −

π

ସ
 

Hence, the reqd. particular solution is,y. (1 + xଶ) = tanିଵ x −
π

ସ
 

 

 
 
 
 

1 
 
 

31. 
 
 
 

Given, projection of bሬ⃗  alongaሬ⃗ =the projection of c⃗ along𝑎⃗ 


𝑏ሬ⃗ . 𝑎⃗

ห𝑏ሬ⃗ ห
=

𝑐. 𝑎⃗

ห𝑏ሬ⃗ ห
 

bሬ⃗ . aሬ⃗ = c⃗. aሬ⃗  .......(i) 

Also,given bሬ⃗  cሬሬ⃗ bሬ⃗ . c⃗ = 0 ……(ii) 

Then,ห3𝑎⃗ − 2𝑏ሬ⃗ + 2𝑐ห
ଶ

= 9|𝑎⃗|ଶ + 4ห𝑏ሬ⃗ ห
ଶ

+ 4|𝑐|ଶ − 12 aሬ⃗ . bሬ⃗ − 8bሬ⃗ . c⃗ +

12c⃗. aሬ⃗  

= 9. 1ଶ + 4. 2ଶ + 4. 3ଶ − 12 aሬ⃗ . bሬ⃗ − 0 + 12 aሬ⃗ . bሬ⃗  , (by(i) & (ii)) 
           = 9 + 16 + 36 = 31 

 
 

1 
 
 

1 
 
 
 
1 
 

31.   
(OR) 

Let a⃗ = ı̂ +  Jመ +  k෠, 𝑏ሬ⃗ = 2ı̂ +  4Jመ − 5k෠and𝑐 = ı̂ +  2Jመ + 3 k෠ . 

According to question,|𝑎⃗ × 𝑝̂| = √2, where 

𝑝̂ =
௕ሬ⃗ ା௖⃗

ห௕ሬ⃗ ା௖⃗ห
=

(ଶା)ప̂ା଺ఫ̂ିଶ௞෠

ඥ(ଶା)మା଺మା(ିଶ)మ
=

(ଶା)ప̂ା଺ఫ̂ିଶ௞෠

ඥమାସାସସ
= 

∴
1

ඥଶ + 4 + 44
อ

𝚤̂ 𝚥̂ 𝑘෠

1 1 1
2 +  6 −2

อ = √2 

ห(−2 − 6)ı̂ − {−2 − (2 + )}ȷ̂ + {6 − (2 + )}k෠ห

= √2ඥଶ + 4 + 44 

ห−8ı̂ + (4 + )ȷ෡ + (4 − )k෠ห = √2ඥଶ + 4 + 44 

ඥ(−8)ଶ + (4 + )ଶ + (4 − )ଶ = √2ඥଶ + 4 + 44 
 = 1 (after squaring on both sides) 
 

1 
 
 

1 
 
 
 
1 
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32. 

Here, by triagle law of vector addition
aሬ⃗ + bሬ⃗ = −c⃗ ……….(i)
By pre cross multiplication of (i) by 

aሬ⃗  × bሬ⃗ = c⃗  × aሬ⃗ ………(ii)
By post cross multiplication of (i) by 

aሬ⃗  × bሬ⃗ = bሬ⃗  × c⃗………(iii)
From (ii) and (iii) 

หaሬ⃗  ×  bሬ⃗ ห = หbሬ⃗  ×

|aሬ⃗ |หbሬ⃗ หsin(π − C)

ab sinC =bc sinA

Dividing by abc, we get    

 
 

32.(
OR) 

Here, หaሬ⃗ +  bሬ⃗ ห
ଶ

= |

= 2 + 2

หaሬ⃗ +  bሬ⃗ ห = 2 cos

And , หaሬ⃗ −  bሬ⃗ ห
ଶ

= |

= 2 − 2

หaሬ⃗ −  bሬ⃗ ห = 2 sin

Dividing (ii) by (i)

 
Here, by triagle law of vector addition 

……….(i) 
By pre cross multiplication of (i) by aሬ⃗ , we get 

aሬ⃗  × aሬ⃗ + aሬ⃗  ×  bሬ⃗ = −aሬ⃗  × c⃗ 
⃗………(ii) 

By post cross multiplication of (i) by bሬ⃗ , we get 

aሬ⃗  × bሬ⃗ + bሬ⃗  ×  bሬ⃗ = −c⃗  × bሬ⃗  
⃗………(iii) 
 

aሬ⃗  × bሬ⃗ = bሬ⃗  × c⃗ = c⃗  × aሬ⃗  

× c⃗ห = |c⃗  × aሬ⃗ | 

)=หbሬ⃗ ห|c⃗|sin(π − A) = |c⃗||aሬ⃗ |sin(π − B) 

sinA = ca sinB 

Dividing by abc, we get    
ୱ୧୬ ୅

ୟ
=

ୱ୧୬ ୆

ୠ
=

ୱ୧

ୡ
 

|𝑎⃗|ଶ + ห𝑏ሬ⃗ ห
ଶ

+ 2 𝑎⃗ . 𝑏ሬ⃗  

= 1ଶ + 1ଶ + 2 |aሬ⃗ |หbሬ⃗ ห cosϴ 
= 1ଶ + 1ଶ + 2 .1.1. cosϴ 

  cosϴ = 2(1 + cosϴ) = 2.2cosଶ
θ

2
= 4cosଶ

θ

2
 

∴  หaሬ⃗ +  bሬ⃗ ห
ଶ

= 4cosଶ
θ

2
 

cos
θ

ଶ
…….(i) 

|𝑎⃗|ଶ + ห𝑏ሬ⃗ ห
ଶ

− 2 𝑎⃗ . 𝑏ሬ⃗  

= 1ଶ + 1ଶ − 2 |aሬ⃗ |หbሬ⃗ ห cosϴ 
= 1ଶ + 1ଶ − 2 .1.1. cosϴ 

2  cosϴ = 2(1 − cosϴ) = 2.2sinଶ
θ

2
= 4sinଶ

θ

2
 

∴  หaሬ⃗ − bሬ⃗ ห
ଶ

= 4sinଶ
θ

2
 

sin
θ

ଶ
…….(ii) 

Dividing (ii) by (i) 

0.5 
 
 
 
 
 

0.5 
 
 
 
1 
 
 
 

1 
 
 
 
 
 
2 
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33. 

 
 

Equation of BC:
௫ି

ଶି

dirction ratios〈2, −
Now , coordinates of  L point on the line BC are 
3). 
Thus, direction ratios of AL are 
                                                 
L is the foot of the perpendicular drawn from A on BC.
Therefore, AL is perpendicular to BC.
So, we have  2(2
4 − 2 + 4 + 18

24 + 20 = 0

Hence , L = (2 , −

1, −4 ቀ
ିହ

଺
ቁ + 3ቁ =

The length of the perpendicular 

AL= ටቀ1 +
ହ

ଷ
ቁ

ଶ

+

If A′(a, b, c) be the image of A(1,8,4) in the line through B and C,

then L is the mid pint of A

Therefore, 
ିହ

ଷ
=

ଵା

ଶ

 a=
ିଵଷ

ଷ
, 𝑏 =

ିଶ

ଷ

Hence, A′ = ቀ
ିଵଷ

ଷ
,

33.(
OR) 

 

tan
θ
2

=
ห aሬሬ⃗  −  bሬ⃗ ห

หaሬ⃗  + bሬ⃗ ห
 

ି଴

ି଴
=

௬ାଵ

ିଷାଵ
=

௭ିଷ

ିଵିଷ
  i.e. 

𝒙ି𝟎

𝟐
=

𝒚ା𝟏

ି𝟐
=

𝒛ି𝟑

ି𝟒
= , with 

−2, −4〉 
Now , coordinates of  L point on the line BC are (2 , −2 − 1, −

Thus, direction ratios of AL are 〈2 − 1, −2 − 1 − 8, −4 + 3 −
                                                 i.e.〈2 − 1, −2 − 9, −4 − 1〉 
L is the foot of the perpendicular drawn from A on BC. 
Therefore, AL is perpendicular to BC. 

(  − 1) + (−2)(−2 − 9) + (−4)(−4 − 1) = 0
18 + 16 + 4 = 0 

 =
ିହ

   ଺
 

( −2 − 1, −4 + 3) = ቀ2 ቀ
ିହ

଺
ቁ , −2 ቀ

ିହ

଺
ቁ −

ቁ = ቀ
ିହ

ଷ
,

ଶ

ଷ
,

ଵଽ

ଷ
ቁ 

The length of the perpendicular 

ቁ + ቀ8 −
ଶ

ଷ
ቁ

ଶ

+ ቀ4 −
ଵଽ

ଷ
ቁ

ଶ

 =
√ହଽ଻

ଷ
 

be the image of A(1,8,4) in the line through B and C, 

then L is the mid pint of AA′ 

ା௔

ଶ
,

ଶ

ଷ
=

଼ା௕

ଶ
,

ଵଽ

ଷ
=

ସା௖

ଶ
 

ଶ଴

ଷ
,   𝑐 =

ଶ଺

ଷ
 

ିଶ଴

ଷ
,

ଶ଺

ଷ
ቁ 

 

 

, with 

−4 +

− 4〉 

) 0. 

 

1 
 
 

1 
 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 

1 
 
 

 
1 
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L:  
x

1
=

y − 1

2
=

z − 2

3
=  ,      with direction ratios 〈1,2,3〉 

Coordinates of any point M on the L i.e. M=  (  , 2 + 1 , 3 + 2 ). 
Now, direction ratios of line PM are 〈 − 1 , 2 + 1 − 6 , 3 + 2 − 3 〉 
                                                             i.e.〈 − 1 , 2 − 5 , 3 − 1 〉 
If M is the foot of the perpendicular drawn from P on the line L. 
Then PM is perpendicular to L 

∴ 1( − 1) + 2(2 − 5) + 3(3 − 1) = 0  

14 − 14 = 0 =1 
Hence, M= ( , 2 + 1 , 3 + 2 ) = ( 1 , 3 , 5 ) 
Let Q( a, b, c) be the image of P(1, 6, 3) in the line L (but on the line L2). 
Then,  M is the mid-point of PQ 
( as object distance from the  mirror is equal to the image distance from the 
mirror) 

Therefore, 1 =
ଵା௔

ଶ
, 3 =

଺ା௕

ଶ
, 5 =

ଷା௖

ଶ
 

 a= 1, 𝑏 = 0,   𝑐 = 7 
Thus , a point on the line L2 is Q(1,0,7) 

Hence the equation of the line L2 is 
୶ିଵ

ଵ
=

୷

ଶ
=

୸ି଻

ଷ
( since the lines are 

parallel , directions ratios are remain same) 

 
 
 

1 
 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 

1 
 
 

34. 
 

Given lines are  
  L1: r⃗ = (1 − t)ı̂ + (t − 2)ȷ̂ + (3 − 2t)k෠ 

= ı̂ − tı̂ + tȷ̂ − 2ȷ̂ + 3k෠ − 2tk෠ 
= ൫ı̂ − 2ȷ̂ + 3k෠൯ − t൫ı̂ − ȷ̂ + 2k෠൯. 

  L2: r⃗ = (s + 1)ı̂ + (2s − 1)ȷ̂ − (2s + 1)k෠). 
= sı̂ + ı̂ + 2sȷ̂ − ȷ̂ − 2sk෠ − k෠. 

= ൫ı̂ − ȷ̂ − k෠൯ +  s ( ı̂ + 2ȷ̂ − 2k෠) 
Now,aଶሬሬሬሬ⃗ − aଵሬሬሬ⃗ = ൫ı̂ − ȷ̂ − k෠൯ − ൫ı̂ − 2ȷ̂ + 3k෠൯ = 0ı̂ + ȷ̂ − 4k෠ 

Also, bଵ
ሬሬሬሬ⃗ × bଶ

ሬሬሬሬ⃗ =  อ
ı̂ ȷ̂ k෠

1 −1 2
1 2 −2

อ = ı̂(2 − 4) − ȷ̂(−2 − 2) + k෠(2 + 1) 

= −2ı̂ + 4ȷ̂ + 3k෠. 

Hence, shortest distance between two lines L1 and L2= ฬ
(ୟమሬሬሬሬ⃗ ିୟభሬሬሬሬ⃗ ).൫ୠభ

ሬሬሬሬ⃗ ×ୠమ
ሬሬሬሬ⃗ ൯

หୠభ
ሬሬሬሬ⃗ ×ୠమ

ሬሬሬሬ⃗ ห
ฬ 

= ቮ
0.(ି2)ା1.4ା(ି4).3

ට(ି2)2ା42ା32
ቮ = 

8

√29
 units. 

 
 
 
 
 

1 
 
 
 
1 
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35. Given: y +

 ୢ୷

ୢ୶
+

ଶ

୶
y

ୢ୷

ୢ୶
+ Py = Q 

Now,I. F = e∫ ୔ ୢ୶

Hence,the solution of the D.E.:
∴ y. xଶ = ∫ xଶ(sinx

∴

= xଶ(−cosx) −

= −xଶcosx

= −xଶcosx +

= −xଶcosx

 

(This section comprises solution of 3 case
with two sub parts. Solution of the first two case study questions 
(i),(ii),(iii) of marks 1,1,2 respectively. Solution of the third case study question has two 
sub parts of 2 marks each.)
36. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

+
ୢ

ୢ୶
(xy) = x(sinx + logx) 

y + 𝑥
dy

dx
+ y = x(sinx + logx) 

𝑥
dy

dx
+ 2y = x(sinx + logx) 

= sinx + logx  which is a linear D.E. in the form 

= e∫
మ

౮
 ୢ୶ = eଶ୪୭ = e୪୭୥୶మ

= xଶ. 
Hence,the solution of the D.E.:y. (I. F) = ∫ Q(I. F)dx + C 

sinx + logx)dx + C. 

y. xଶ = න xଶsinx dx + න xଶlogx dx + C 

) − න{2x (−cosx)} dx + logx .
xଷ

3
− න ቊ

1

x
.
xଷ

3
ቋ dx

cosx + 2 න x . cosx dx +
xଷ

3
. logx −

1

3
න xଶdx + C

+ 2 ൤x. sinx − න 1. sinx dx൨ +
xଷ

3
. logx −

1

3
.
xଷ

3
+

cosx + 2[x. sinx − (−𝑐𝑜𝑠𝑥)] +
xଷ

3
. logx −

xଷ

9
+ C

Section –E 
(This section comprises solution of 3 case- study/passage-based questions of 4 marks each 
with two sub parts. Solution of the first two case study questions have three sub parts 
(i),(ii),(iii) of marks 1,1,2 respectively. Solution of the third case study question has two 
sub parts of 2 marks each.) 

which is a linear D.E. in the form 

ቋ dx + C 

C 

+ C 

C 

 
1 
 
 
 
 
 
 
 
1 
 
 
 
 
 

 
 
 

 
3 

based questions of 4 marks each 
have three sub parts 

(i),(ii),(iii) of marks 1,1,2 respectively. Solution of the third case study question has two 

1 
 
 
 
1 
 
 
2 
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37. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Given, line for motorcycle A, L1: r⃗ = λ(ı̂ + 2ȷ̂ − k෠) 
And, line for motorcycle B,   L2: r⃗ = (3ı̂ + 3ȷ̂) + (2ı̂ + ȷ̂ + k෠) 
(i) L1: r⃗ = λ(ı̂ + 2ȷ̂ − k෠) 
𝑥ı̂ + yȷ̂ + zk෠ = λ(ı̂ + 2ȷ̂ − k෠) 
∴ 𝑥=λ  , y= 2λ  , z= −λ 

∴
𝑥

1
= λ,

𝑦

2
= λ,

𝑧

−1
= λ, 

∴
௫

ଵ
=

௬

ଶ
=

௭

ିଵ
= λ  , which is the reqd. cartesian equation. 

(ii) L2: r⃗ = (3ı̂ + 3ȷ̂) + (2ı̂ + ȷ̂ + k෠) 
Direction ratios are 〈 2, 1, 1 〉 
                            ∴ direction cosines of OE are 
〈

ଶ

√ଶమାଵమାଵమ
,

ଵ

√ଶమାଵమାଵమ
,

ଵ

√ଶమାଵమାଵమ
〉  𝑖. 𝑒. 〈

ଶ

√଺
,

ଵ

√଺
,

ଵ

√଺
〉 

(iii) Now,aଶሬሬሬሬ⃗ − aଵሬሬሬ⃗ = (3ı̂ + 3ȷ̂) − ൫0ı෡ + 0ȷ̂ + 0k෠൯ = 3ı̂ + 3ȷ ̂

                           Also, bଵ
ሬሬሬሬ⃗ × bଶ

ሬሬሬሬ⃗ =  อ
ı̂ ȷ̂ k෠

1 2 −1
2 1 1

อ = ı̂(2 + 1) − ȷ̂(1 + 2) +

k෠(1 − 4) = 3ı̂ − 3ȷ̂ − 3k෠. 
                           Hence, shortest distance between two lines L1 and 

L2= ฬ
(ୟమሬሬሬሬ⃗ ିୟభሬሬሬሬ⃗ ).൫ୠభ

ሬሬሬሬ⃗ ×ୠమ
ሬሬሬሬ⃗ ൯

หୠభ
ሬሬሬሬ⃗ ×ୠమ

ሬሬሬሬ⃗ ห
ฬ 

= ฬ
ଷ.(ଷ)ାଷ.(ିଷ)ା଴.(ିଷ)

ඥଷమା(ିଷ)మାଷమ
ฬ = 0 units 

        OR  

cosθ =
bଵ
ሬሬሬሬ⃗  .  bଶ

ሬሬሬሬ⃗

หbଵ
ሬሬሬሬ⃗ หหbଶ

ሬሬሬሬ⃗ ห
=

1.2 + 2.1 + (−1). 1

ඥ(1)ଶ + (2)ଶ + (−1)ଶඥ(2)ଶ + (1)ଶ + (1)ଶ
=

3

6
=

1

2
 

 
                                           ∴ 𝜃 = 600 

 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
1 
 
 
 
 
 
2 
 
 

38. (i) Given :
𝐝𝐏

𝐝𝐭
= 𝐤𝐏 


dP

P
= k dt 

Integrate on both sides 

න
1

P
 dP = න k   dt 

 logP = kt + C 
 logP = kt + logC 
 logP − logC = kt 

 log
P

C
= kt 

∴
P

C
= e୩୲ 

               ∴ P = C. e୩୲………….(i) 
(ii)  According to question, at t=0,P=1000 

In this case,(i)  1000 = C. e଴ 
 C = 1000 

2 
 
 
 
 
 
 
 
 
 
2 
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Hence, (i)  P = 1000 e୩୲……….(ii) 
 
Again,  at t=1,P=2000 
In this case,(ii) ) 2000 = 1000 e୩ 

2 =  e୩ ∴ k = log2 
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