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FIRST PRE-BOARD EXAMINATION 

CLASS XII 

SESSION 2026-27 

MATHEMATICS (CODE-041) 

TIME ALLOWED: 3 HOURS                                   MAXIMUM MARKS: 80 

MARKING SCHEME 

SI 
NO. 

ANSWER KEY MARKS 

1 C 1 

2 A 1 

3 A 1 

4 D 1 

5 A 1 

6 B 1 

7 B 1 

8 C 1 

9 B 1 

10 A 1 

11 B 1 

12 B 1 

13 C 1 

14 B 1 

15 A 1 

16 D 1 

17 A 1 

18 D 1 

19 A 1 

20 C 1 

21  
A2 = A.A =  [

2    1
−4 −2

] [
2    1

−4 −2
] = [

0 0
0 0

]  

A3 = A2.A = O……. 

I+2A+3 A2+ 4 A3……..= I+2A = [
1 0
0 1

] + [
4    2

−8 −4
] = [

5    2
−8 −3

] 

1 
 

½ 
½ 
 

22 𝑑𝑦

𝑑𝑥
= −𝑐𝑜𝑠𝑒𝑐 (𝑐𝑜𝑡−1 𝑥)cot(𝑐𝑜𝑡−1 𝑥) ×

−1

1 + 𝑥2
 

 

=   
√1+𝑥2×𝑥

1+𝑥2  

𝑑𝑦

𝑑𝑥
 √1 + 𝑥2 − 𝑥 = 0 

1 
 

½ 
 

½ 
 

 
23A. 

 

∫
1−𝑐𝑜𝑠𝑥

1+𝑐𝑜𝑠𝑥
 𝑑𝑥 =  ∫ tan2 𝑥

2
 𝑑𝑥  

1 
 
 
 



  =  ∫(sec2 𝑥

2
− 1) 𝑑𝑥 

=2 𝑡𝑎𝑛𝑥/2 − 𝑥 + 𝐶 

½ 
 

½ 
 

23B ∫  √1 − 𝑠𝑖𝑛2𝑥
𝜋/4

0
  dx  =∫ √𝑠𝑖𝑛2 𝑥 + 𝑐𝑜𝑠2𝑥 − 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

𝜋/4

0
 dx 

 

∫ √(𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥)2
𝜋/4

0
 dx = ∫ (𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥)𝑑𝑥

𝜋/4

0
  

 

=[𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥]0
𝜋/4

= [𝑠𝑖𝑛𝜋/4 + 𝑐𝑜𝑠𝜋/4] − [𝑠𝑖𝑛0 + 𝑐𝑜𝑠0] =
1

√2
+

1

√2
  − [0 + 1] =

2

√2
−  −1 = √2 − 1 

 
 
 

1 
 

1 

24A 2𝑎⃗ –  𝑏⃗⃗  + 3𝑐 = 𝑖̂ - 2 𝑗 ̂+2 𝑘̂ 

|2𝑎⃗⃗⃗  −  𝑏⃗⃗⃗   +  3𝑐⃗⃗| = 3  

Required unit vector    =   
1 

3
 𝑖̂   -   

2

3
 𝑗̂  +  

2

    3
 𝑘̂ 

1 
½ 
 

½ 
 
 

24B 
cos 𝜃 =

6

√84
 

 

sin 𝜃  =   
2

√7
 

1 
 
 

1 

25 Both the points satisfy all the constraints and hence they are in the feasible 
region. 

Z at (9,1) is 49 and  Z at (2,8) is 42.The profit is maximum at (9,1). 

1 
 

1 

26  

 
 
12𝑥 + 20 = 0  
𝑥 =  −5/3  

 
1 
 
 

1 
 

1 

27A 𝑥√1 + 𝑦 + 𝑦√1 + 𝑥 = 0 

𝑥√1 + 𝑦 = − 𝑦√1 + 𝑥 

𝑥2(1 + 𝑦) =  𝑦2(1 + 𝑥) 

𝑥2 − 𝑦2 = 𝑦2𝑥 − 𝑥2𝑦 
(𝑥 + 𝑦)(𝑥 − 𝑦) =  −𝑥𝑦 (𝑥 − 𝑦) 

𝑥 + 𝑦 = −𝑥𝑦‘;  𝑥 =  −𝑦 − 𝑥𝑦  ‘ 

𝑦(1 + 𝑥) =  −𝑥; 

 

𝑦 =  −
𝑥

1 + 𝑥
[ 𝑠𝑖𝑛𝑐𝑒, 𝑥 ≠ 𝑦] 

𝑑𝑦

𝑑𝑥
=  − {

(1 +  𝑥 )  × 1 −  𝑥 (0 + 1)

(1 + 𝑥)2
} 

𝑑𝑦

𝑑𝑥
=  −

1

(1 +  𝑥)2
 

 

 
½ 
 
 

½ 
 
 

1 
 
 

1 

27B 𝑙𝑜𝑔𝑦 = 𝑥𝑙𝑜𝑔(𝑡𝑎𝑛𝑥)   1 
 
 



Differentiating both sides with respect to 𝑥 using the product rule, 

 

 

 

 
 
 

1 
 
 
 
 

1 

28A 

 

 
1 
 
 
 
 
 
 

1 
 
 
 

1 
 

28B 𝑉 = 25 × 40 × ℎ  
𝑑𝑉

𝑑𝑡
= 25 × 40 ×

𝑑ℎ

𝑑𝑡
  

⇒500 = 1000 ×
𝑑ℎ

𝑑𝑡
 

𝑑ℎ

𝑑𝑡
= 0.5 𝑚/𝑚𝑖𝑛  

 
1 
 

1 
 

1 

29.A ∫
𝑑𝑦

𝑦
=∫cot2x  dx  

log|y| = ½ log|sin2x| + logC  
y=C√(sin2x) 
when y(π/4)=2 , gives C=2  

y=2√𝑠𝑖𝑛2𝑥  is the required particular solution of the given  differential 
equation.  

 

1 
 

1 
 
 

1 

29B 
Given that,   𝑥2 𝑑𝑦

𝑑𝑥
  =  𝑥2 + 𝑥𝑦 + y2 

 ⇒    
𝑑𝑦

𝑑𝑥
=1+  

 𝑦

𝑥
  +  

y2

𝑥2
 

which is homogeneous equation. 

Put     y= vx⇒
𝑑𝑦

𝑑𝑥
= v + x 

𝑑𝑣

 𝑑𝑥
 

On substituting these values in Eq. (i) we get 

     (𝑣 +
𝑑𝑣

𝑑𝑥
)=1+v+v2 

 ⇒    x
𝑑𝑣

𝑑𝑥
= 1 + 𝑣 + v2-v 

 
 

1 
 
 
 
 
 
 
 
 



 ⇒    x
𝑑𝑣

𝑑𝑥
  =  1+ v2 

 ⇒    
𝑑𝑣

1+ v2
=

𝑑𝑥

𝑥
 

On integrating both sides, we get 

    tan-1v=log[x]+C 

 ⇒    tan-1(
𝑦

𝑥
)=log [x]+C 

 
1 
 
 
 

1 

30. The given line is 
𝑥−5

1
5

=
𝑦−2

−
1
7

=
𝑧
1
35

 

           Cartesian equation of a line passing through 𝐴(1,2, −1) and 

parallel to this is  
𝑥 − 1

1
5

=
𝑦 − 2

−
1
7

=
𝑧 + 1

1
35

 𝑜𝑟 
𝑥 − 1

7
=

𝑦 − 2

−5
=

𝑧 + 1

1
 

              and the corresponding vector equation is 

 𝑟 ⃗⃗⃗ = 𝑖̂ + 2𝑗̂ − 𝑘̂ + 𝜆(7𝑖̂ − 5𝑗̂ + 𝑘̂). 

1 
 
 
 

1 
 
 
 

1 

31. Solution: 

 

 
The feasible region OBEC is bounded, so, minimum value will 

obtain at a comer point of this feasible region. 

Corner points are O(0, 0), B(7, 0), E(3, 4) and C(0, 2) 

𝑍 = 13𝑥 − 15𝑦 

𝐴𝑡 𝑂(0,0), , 𝑍 = 0 
𝐴𝑡 𝐵(7,0), 𝑍 = 13(7) − 15(0) = 91 

𝐴𝑡 𝐸(3,4), 𝑍 = 13(3) − 15(4) = −21 
𝐴𝑡 𝐶(0,2), 𝑍 = 13(0) − 15(2) =  −30 (𝑚𝑖𝑛𝑖𝑚𝑢𝑚) 

Hence , the minimum value is −30 at the point (0, 2). 

Correct 
lines 1 
mark 

 
 
 
 
 

Correct 
region ½ 

mark 
 
 
 
 
 
 

Corner 
points and 

values 1 
mark 

 
Conclusion 
½ mark 

32 Given a function f: R→ 𝑅 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑎𝑠 𝑓(𝑥) = 𝑥2 + 𝑥 + 1 

Let 𝑥1, 𝑥2 ∈ 𝑅 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝑓( 𝑥1) = 𝑓(𝑥2) 

=>  𝑥1
2 + 𝑥1 + 1 = 𝑥2

2 + 𝑥2 + 1 

(  𝑥1
2 − 𝑥2

2) + (𝑥1 − 𝑥2) = 0 

(𝑥1 − 𝑥2) (𝑥1 + 𝑥2)  + (𝑥1 − 𝑥2) = 0 

(𝑥1 − 𝑥2)(𝑥1 + 𝑥2 + 1) = 0 

(𝑥1 − 𝑥2) = 0  𝑜𝑟 (𝑥1 + 𝑥2 + 1) = 0 

𝑥1 = 𝑥2 𝑜𝑟 𝑥1 = −(𝑥2 + 1) 

  f is not one-one. 

Onto: 

Let y=f(x) 

  y = 𝑥2 + 𝑥 + 1 

 
 

½ 
 
 
 
 

1 
 
 
 



𝑥2 + 𝑥 + 1 − 𝑦 = 0 

For x∈ 𝑅, 𝑑𝑖𝑠𝑐𝑟𝑖𝑚𝑖𝑛𝑎𝑛𝑡 𝐷 ≥  0 

12 − 4 × 1 × (1 − 𝑦) ≥ 0 

1 − 4 + 4𝑦 ≥ 0 
4𝑦 − 3 ≥ 0 

4𝑦 ≥ 3 

𝑦 ≥
3

4
 

𝑦 ∈ [
3

4
,∞) 

Range of f(x) is [
3

4
, ∞)  ≠  𝐶𝑜 − 𝑑𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑓 𝑖. 𝑒. , 𝑅 

f is not onto. 

Hence f is neither one-one nor onto. 

Also we have 𝑓(𝑥) = 3 

⇒ 𝑥2 + 𝑥 + 1 = 3 

⇒ 𝑥2 + 𝑥 −  2 = 0 

⇒ 𝑥2 + 2𝑥 − 𝑥 −  2 = 0 

⇒  𝑥(𝑥 + 2) − (𝑥 +  2) = 0 

⇒ (𝑥 + 2)(𝑥 − 1) = 0 

⇒  𝑥 = 1,−2 

 
 
 
 
 
 
 

1 
 
 
1 
 
 
½ 
 
 
 
 
1 
 

33A 
Let I=∫

𝑥𝑠𝑖𝑛𝑥

1+3𝑐𝑜𝑠2𝑥
𝑑𝑥

𝜋

0
-----------(1) 

 

        =∫
(𝜋−𝑥)sin(𝜋−𝑥)

1+3𝑐𝑜𝑠2(𝜋−𝑥)
𝑑𝑥

𝜋

0
 

 

        =∫
𝜋𝑠𝑖𝑛𝑥

1+3𝑐𝑜𝑠2𝑥
𝑑𝑥

𝜋

0
-∫

𝑥𝑠𝑖𝑛𝑥

1+3𝑐𝑜𝑠2𝑥
𝑑𝑥

𝜋

0
------(2) 

 

Adding (1) and (2) 

 

2I=∫
𝜋𝑠𝑖𝑛𝑥

1+3𝑐𝑜𝑠2𝑥
𝑑𝑥

𝜋

0
 

 

Put 𝑐𝑜𝑠𝑥 = 𝑡, 𝑠𝑖𝑛𝑥 𝑑𝑥 =  −𝑑𝑡 
 

2I= - π∫
𝑑𝑡

1+3𝑡2

−1

1
 

 

=π/3∫
𝑑𝑡

1

√3
)2+𝑡2

1

−1(
 

On solving we get 

 

I = 
√3 𝜋

3
.
𝜋

3
   = 

√3𝜋2

9
 

 

 
 
 
 
 
 

1 
 
 
 
 

1 
 
 
 

1 
 
 
 
 

1 
 
 
 

1 

33B I=∫
2𝑥+1

(𝑥2+1)(𝑥2+4)
 

 

 
 
 



Let 
2𝑥+1

(𝑥2+1)(𝑥2+4)
 =  

𝐴𝑥+𝐵

(𝑥2+1))
 +  

𝐶𝑥+𝐷

(𝑥2+4)
 

 

Getting 𝐴 = 2/3, 𝐵 = 1/3, 𝐶 = −2/3, 𝐷 = −1/3 
 

I=  
1

3
log|𝑥2 + 1|+ 

1

3
tan−1 𝑥  - 

1

3
𝑙𝑜𝑔|𝑥2 + 4|- 

1

6
tan−1 𝑥

2
 

+C 
 

1 
 
 

½ mark for 
each 

value=2 
 
 

½ for each 
integral=2 

34. Equation of the circle is x2 + y2 = 16 and the line y = x. Solving these two 

equations, we obtain x = y = ±2√2. Hence, the line intersects the circle at 

the point(2√2,2√2)  in the first quadrant. The area enclosed between the 

circle x2 + y2 = 16 and the line y = x in the first quadrant is as shown by 

the shaded area OABCO 

 
 

 

 

 

1 
 
 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 

1 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

35A The midpoint of line joining points 𝐴(2,3,4) and 𝐵(4,5,8) is (3,4,6) 1 



          Equation of line passing through (3,4,6) is  
𝑥−3

𝑎
=

𝑦−4

𝑏
=

𝑧−6

𝑐
 

          Since this line is perpendicular to 
𝑥−8

3
=

𝑦+19

−16
=

𝑧−10

7
  and 

𝑥−15

3
=

𝑦−29

8
=

𝑧−5

−5
 

⇒ 3𝑎 − 16𝑏 + 7𝑐 = 0 

⇒ 3𝑎 + 8𝑏 − 5𝑐 = 0 

          Using cross multiplication method and solving the required line 

is  
𝑥 − 3

2
=

𝑦 − 4

3
=

𝑧 − 6

6
 

 

 
1 
 
 
 

1 
1 
 
 
 

1 

35B The lines are perpendicular to each other if  

1 × 0 + 2 × (−3) + 3 × 𝑝 = 0 

⇒ 𝑝 = 2 

Any point on the line  𝑟 ⃗⃗⃗ = 𝜆𝑖̂ + (2𝜆 + 1)𝑗̂ + (3𝜆 + 2)𝑘̂ is                  

(𝜆, 2𝜆 + 1,3𝜆 + 2) 

       Any point on the line  𝑟 ⃗⃗⃗ = 𝑖̂ − 3𝜇𝑗̂ + (𝑝𝜇 + 7)𝑘̂ is (1, −3𝜇, 2𝜇 + 7) 

    Equating the coordinates and solving we get 𝜆 = 1 and 𝜇 = −1 

       The point of intersection is (1,3,5) 

 

 
1 
 

1 
1 
 

1 
1 

36 
(i)[

1 1 1
1 2 0
1 0 1

] [
𝑥
𝑦
𝑧
] = [

10
12
7

] 

 

(ii) |𝐴| = −1 

 

(iii) adj(A) = [
2 −1 −2

−1 0 1
−2 1 1

] 

 

𝐴−1       = [
−2 1 2
1 0 −1
2 −1 −1

]    

OR 

(iii) 𝐴2 = [
3 3 2
3 5 1
2 1 2

] 

 

𝐴2 − 5𝐴 = [
−2 −2 −3
−2 −5 1
−3 1 −3

] 

 

1 
 
 
 

1 
 
 

1 
 
 

1 
 
 
 

1 
 
 

1 
 

37 (i)Let the total profit be P=60x+80y subject to x² + y² = k, where x, y ≥ 0. 

P=60x+80 √𝑘 − 𝑥2 

𝑑𝑃

𝑑𝑥
= 60 −

80 𝑥

√𝑘−𝑥2
  

For maximum profit, 
𝑑𝑃

𝑑𝑥
= 0 

1 
 

1 
 

1/2 
 
 
 
 
 



60 −
80 𝑥

√𝑘−𝑥2
= 0  

𝑥

𝑦
=

60

80
  or 𝑥: 𝑦 = 3: 4 

 

P is maximum 

 
 

1 
 
 
 
 
 

1/2 

38  (𝑖)    𝐴𝐶⃗⃗⃗⃗  ⃗ = 22𝐼 + 18𝐽 − 6𝑘̂ 

   (𝑖𝑖)            𝐴𝐵⃗⃗⃗⃗  ⃗ = 2𝐼 + 2𝐽 − 3𝑘̂  

(iii)Area of ∆ 𝐴𝐵𝐶  = 
1

2
|𝐴𝐶⃗⃗⃗⃗  ⃗ × 𝐴𝐵⃗⃗⃗⃗  ⃗|  

𝐴𝐶⃗⃗⃗⃗  ⃗ × 𝐴𝐵⃗⃗⃗⃗  ⃗ = 42𝐼 − 54𝐽 − 8𝑘̂  

Area of ∆ 𝐴𝐵𝐶  =√1186 units 

OR 

vector perpendicular to the plane containing 𝐴𝐶⃗⃗⃗⃗⃗⃗  and 𝐴𝐵⃗⃗⃗⃗ ⃗⃗  = 𝐴𝐶⃗⃗⃗⃗  ⃗ × 𝐴𝐵⃗⃗⃗⃗  ⃗ 

= 42𝐼 − 54𝐽 − 8𝑘̂ 

1 
 

1 
 

1 
 

1 
OR 

 
1 
 

1 

 



   [    2        1   − 4  − 2 ]


   [    2        1   − 4  − 2 ]


   [    0  0   0  0 ]  


   [    1  0   0  1 ]


   [    4        2   − 8  − 4 ]


   [    5        2   − 8  − 3 ]


    d y  d x = − c o s e c   (   c o t  − 1   x ) cot ⁡ (   c o t  − 1   x ) ×   − 1  1 +   x 2


     1 +   x 2 × x  1 +   x 2


    d y  d x    1 +   x 2 − x = 0


   ∫    1 − c o s x  1 + c o s x   d x =    ∫   tan 2   x 2   d x


   ∫  (  sec 2   x 2 − 1 )   d x


  2   t a n x / 2   − x + C


    ∫ 0  𝜋 / 4     1 − s i n 2 x     dx    


    ∫ 0  𝜋 / 4     s i n  2   x +   c o s 2 x − 2 s i n x c o s x


    ∫ 0  𝜋 / 4      ( c o s x − s i n x ) 2


    ∫ 0  𝜋 / 4  ( c o s x − s i n x ) d x


    [ s i n x + c o s x ] 0  𝜋 / 4 = [ s i n 𝜋 / 4 + c o s 𝜋 / 4 ] − [ s i n 0 + c o s 0 ] =  1   2 +  1   2     − [ 0 + 1 ] =  2   2 −     − 1 =


   2   − 1


    a →


    b →


    c →


    i ^


      j   ^


    k ^


   | 2   a →   −       b →     +   3   c → | = 3


   


    1   3


    i ^    


   2 3     j ^    


       2          3


    k ^


   cos ⁡  𝜃 =  6   84


   sin ⁡  𝜃    


         2   7


    Z   at   ( 2 , 8 )


  12 x + 20 = 0


 


  


  x  1 + y + y  1 + x


  x  1 + y = −   y  1 + x


    x 2  ( 1 + y ) =     y 2 ( 1 + x )


    x 2  ( 1 + y ) =     y 2 ( 1 + x )


    x 2 −   y 2 =     y 2 x −     x 2 y


    x 2 −   y 2 =     y 2 x −     x 2 y


   ( x + y )  ( x − y ) =   − x y    ( x − y )


   ( x + y )  ( x − y ) =   − x y    ( x − y )


  x + y =   − x y


  x =   − y − x y


  y  ( 1 + x ) =   − x


  y =   −   x  1   +   x


    s i n c e ,   x ≠ y


    d y  d x =   −    {    ( 1   +   x   )   × 1   −   x   ( 0   + 1 )    ( 1   + x ) 2 }


    d y  d x =   −  1     ( 1   +   x ) 2


    d y  d x =   −  1     ( 1   +   x ) 2


  l o g y = x l o g ( t a n x )  


 


  x


  V = 25 × 40 × h


    d V  d t = 25 × 40 ×   d h  d t


  500 = 1000 ×   d h  d t


    d h  d t = 0 . 5   m / m i n


    d y  y


   s i n 2 x    


          x 2   d y  d x    


        x 2 + x y +


  ⇒


    d y  d x


      y  x


    y 2    x 2


  ⇒   d y  d x


      d v    d x


   ( v +   d v  d x )


  ⇒


    d v  d x = 1 + v +


  ⇒


    d v  d x    


  ⇒


    d v  1 +   v 2 =   d x  x


  ⇒


   (   y  x )


    x − 5   1 5 =   y − 2  −  1 7 =   z   1 35


  A ( 1 , 2 , − 1 )


    x − 1   1 5 =   y − 2  −  1 7 =   z + 1   1 35   o r     x − 1 7 =   y − 2  − 5 =   z + 1 1


    r   → =   i ^ + 2   j ^ −   k ^ + 𝜆 ( 7   i ^ − 5   j ^ +   k ^ )


  Z = 13 x − 15 y


  A t   O  ( 0 , 0 ) ,   , Z = 0


  A t   E ( 3 , 4 ) , Z = 13 ( 3 ) − 15 ( 4 ) = − 21


  − 30


  → R   d e f i n e d   a s   f ( x ) =   x 2 + x + 1


    x 1 ,   x 2 ∈ R   s u c h   t h a t   f (     x 1 ) = f (   x 2 )


        x 1 2 +   x 1 + 1 =   x 2 2 +   x 2 + 1


    (     x 1 2 −   x 2 2 ) +   ( x 1 −   x 2 ) = 0


    ( x 1 −   x 2 )     ( x 1 +   x 2 )   +   ( x 1 −   x 2 ) = 0


    ( x 1 −   x 2 )     ( x 1 +   x 2 )   +   ( x 1 −   x 2 ) = 0


    ( x 1 −   x 2 )   ( x 1 +   x 2 + 1 ) = 0


    ( x 1 −   x 2 )   ( x 1 +   x 2 + 1 ) = 0


    ( x 1 −   x 2 ) = 0     o r     ( x 1 +   x 2 + 1 ) = 0


    ( x 1 −   x 2 ) = 0     o r     ( x 1 +   x 2 + 1 ) = 0


    x 1 =   x 2   o r     x 1 = − (   x 2 + 1 )


    x 1 =   x 2   o r     x 1 = − (   x 2 + 1 )


    x 2 + x + 1


    x 2 + x + 1 − y = 0


  ∈ R ,   d i s c r i m i n a n t   D ≥   0


   1 2 − 4 × 1 × ( 1 − y ) ≥ 0


  1 − 4 + 4 y ≥ 0


  


  


  


  


  [  3 4 , ∞ )   ≠   C o − d o m a i n   o f   f   i . e . ,   R


  f ( x ) = 3


  ⇒   x 2 + x + 1 = 3


  ⇒     x 2 + x −   2 = 0


  ⇒     x 2 + x −   2 = 0


  ⇒     x 2 + 2 x − x −   2 = 0


  ⇒     x 2 + 2 x − x −   2 = 0


  ⇒   x ( x + 2 )   −   ( x +   2 ) = 0


  ⇒   x ( x + 2 )   −   ( x +   2 ) = 0


  ⇒  ( x + 2 )  ( x − 1 ) = 0


  ⇒  ( x + 2 )  ( x − 1 ) = 0


  ⇒   x = 1 , − 2


  ⇒   x = 1 , − 2


    ∫ 0  𝜋    x s i n x  1 + 3   c o s 2 x d x


    ∫ 0  𝜋     ( 𝜋 − x ) sin ⁡ ( 𝜋 − x )  1 + 3   c o s 2 ( 𝜋 − x ) d x


    ∫ 0  𝜋    𝜋 s i n x  1 + 3   c o s 2 x d x


    ∫ 0  𝜋    x s i n x  1 + 3   c o s 2 x d x


    ∫ 0  𝜋    𝜋 s i n x  1 + 3   c o s 2 x d x


  c o s x   = t ,   s i n x   d x =   − d t


    ∫ 1  − 1    d t  1 + 3   t 2


    ∫  − 1 ( 1    d t     1   3 ) 2 +   t 2


     3   𝜋 3


    𝜋 3      


     3   𝜋 2 9


   ∫    2 x + 1   (   x 2 + 1 ) (   x 2 + 4 )


    2 x + 1   (   x 2 + 1 ) (   x 2 + 4 )


        A x + B   (   x 2 + 1 ) )


        C x + D  (   x 2 + 4 )


  A = 2 / 3 ,   B = 1 / 3 ,   C = − 2 / 3 , D = − 1 / 3


       1 3


   |   x 2 + 1 |


     1 3    tan  − 1 ⁡  x    


   1 3 l o g  |   x 2 + 4 |


   1 6    tan  − 1 ⁡    x 2


  ± 2  2 .  


  √ 2 , 2 √ 2 )


  A ( 2 , 3 , 4 )


  B ( 4 , 5 , 8 )


  ( 3 , 4 , 6 )


  ( 3 , 4 , 6 )


    x − 3  a =   y − 4  b =   z − 6  c


    x − 8 3 =   y + 19  − 16 =   z − 10 7


    x − 15 3 =   y − 29 8 =   z − 5  − 5


  ⇒ 3 a − 16 b + 7 c = 0


  ⇒ 3 a + 8 b − 5 c = 0


    x − 3 2 =   y − 4 3 =   z − 6 6


  1 × 0 + 2 ×  ( − 3 ) + 3 × p = 0


  ⇒ p = 2


    r   → = 𝜆   i ^ +  ( 2 𝜆 + 1 )   j ^ + ( 3 𝜆 + 2 )   k ^


  ( 𝜆 , 2 𝜆 + 1 , 3 𝜆 + 2 )


    r   → =   i ^ − 3 𝜇   j ^ + ( p 𝜇 + 7 )   k ^


  ( 1 ,   − 3 𝜇 ,   2 𝜇 + 7 )


  𝜆 = 1


  𝜇 = − 1


  ( 1 , 3 , 5 )


   [    1  1  1   1  2  0   1  0  1 ]  [    x   y   z ] =  [    10   12   7 ]


   | A | = − 1


   [    2  − 1  − 2   − 1  0  1   − 2  1  1 ]


    A  − 1               =  [    − 2  1  2   1  0  − 1   2  − 1  − 1 ]      


    A  2   =  [    3  3  2   3  5  1   2  1  2 ]


    A  2   − 5 A =  [    − 2  − 2  − 3   − 2  − 5  1   − 3  1  − 3 ]


   k −   x 2


    d P  d x = 60 −   80   x   k −   x 2


    d P  d x = 0


  60 −   80   x   k −   x 2 = 0


    x  y =  60 80  


  x : y = 3 : 4


    ( i )           A C ⃑ = 22   I ^ + 18   J ^ − 6   k ^


        ( i i )                           A B ⃑ = 2   I ^ + 2   J ^ − 3   k ^


  ∆   A B C


   1 2  |   A C ⃑ ×   A B ⃑ |


    A C ⃑ ×   A B ⃑ = 42   I ^ − 54   J ^ − 8   k ^


  ∆   A B C


   1186


    A C →


    A B →


    A C ⃑ ×   A B ⃑


  42   I ^ − 54   J ^ − 8   k ^

