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[Answer five questions taking at least 1 from 2nd paper] 

1st Paper 

 

1. An important chapter of MATHEMATICS is PERMUTATION . 

a. If  
n
P2 = 3 × 

n
p3 , find the value of n. 2 

b.  In how many ways can the letters of the book “MATHEMATICS” be arranged 

where vowels will not appear together ? 4 

c. Find the number of ways in which the letters of the word “PERMUTATION” 

may be rearranged without changing the position of any vowel. 4 

2. The equationofthe threestraight lines 

(i)6𝑥 − 𝑦 − 1 = 0  ,  𝑖𝑖  2𝑥 − 5𝑦 − 5 = 0 and (iii). 𝟔𝒙 − 𝒚 = 𝟏 

a. If𝑥 + 𝑦 − 1 = 0and 𝑝𝑥 − 𝑦 + 13 = 0 represent the same straight line, find the 

value of P . 2 

b. If A(h,k) is a point on (i) and B(k,h) is a point on (ii) ,find the equation of  AB. 4 

c. Find the coordinates of the middle point of the intercept ofthe straight line (iii) 

between the axes. If this intercept be the side of a square , find its area . 4 

3.A = 








15

23
andD =

0cybxbyax

cybxcb

byaxba







 

a. For what value of x, 








35

22 xx
 will be singular matrix.             2 

b. Using stem, find the value of A
2
–5A+6I ,where I is identity matrix.  4 

c. Using stem prove that, ).)(2( 222 acbcybxyaxD                          4 

4.  𝑥 = 𝑏
𝑥−𝑎

𝑏−𝑎
+ 𝑎

𝑥−𝑏

𝑎−𝑏
 , 

 𝑓: ℝ −  −
1

2
 ⟶ ℝ −  

1

2
 Where𝑓 𝑥 =  

𝑥−3

2𝑥+1
 

 

a. If 𝑔 𝑥 = 𝑥2then find 𝑔−1 −16  2 

b. Show that,  𝑎 +  𝑏 =  𝑎 + 𝑏 . 4 

c. Justify 𝑓(𝑥)is an one-one and on to function and determine 𝑓−1(𝑥) . 4 



5.Scenerio-1:  𝑓 𝑥 =
1

3
𝑥3 +

1

2
𝑥2 − 6𝑥 + 8 

Scenerio-2: 𝑓 𝑥 =  𝑎𝑥 1 –  𝑥  

a. Find the coordinates of the points on the curve 𝑦 = 𝑥3 − 3𝑥2 + 2 where the 

tangents are parallel to the −𝑎𝑥𝑖𝑠 . 2 

b. Find the maximum and minimum values of the scenerio-1. 4 

c. Using scenerio-2, for what value of „a‟ will the tangent of the curve 𝑓(𝑥) at 

the origin make an angle of 600 with the x-axis?                                                4 

 

6. Scenario-i:   𝑦 𝑥 + 1  𝑥 + 2 − 𝑥 + 4 = 0 

 Scenario-ii:   𝑓 𝑥 = 2𝑥3 − 3𝑥2 − 12𝑥 + 1 

a. What is the slope of the equation of curve 2y =4ax at the point (at
2
,2at).       2 

b. Using scenario-i,find the equation of the tangent and normal drawn at the point 

where the curve intersect at the x-axis.                                           4 

c. Using scenario-ii ,find the maximum and minimum values.                   4        

 

2nd Paper 

 

7.Scenerio-1:
b

y
B

a

x
A  cos,cos

 

Scenerio-2: yBxA  sin,sin
2


 BA . 

a. What is the value of 







  3cot

5

1
sin4 11

 . 2 

b. If A+B=𝜃, using scenerio-1 prove that .sin
cos2 2

2

2

2

2





b

y

ab

xy

a

x
 4 

c. Using scenerio-2, prove that , 22 yx  1 . 4 

8.Scenerio-1:  𝑓 𝑥 = sin 𝜋cosx − cos(𝜋𝑠𝑖𝑛𝑥) 

 Scenerio-2:  A= sin2  and B= 2COS  

a. What is the value of 𝑠𝑒𝑐2 𝑡𝑎𝑛−16 + 𝑡𝑎𝑛2(𝑠𝑒𝑐−18) 2 

b. According to scenerio-1, prove that , x=
4

3
sin

2

1 1  .                                            4 

c. Using scenerio-2, prove that 
2

sinsin 11 
  BA . 4 
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[N.B. – Answer all the questions. Each question carries 1 Mark.] 
 

1.The function f : RRis defined as 

𝑓(𝑥)  =  𝑥2  + 1then what is the value of 𝑓−1 (17)? 

 a. {4} b. {–4, 4} 

 c. { } d.  

2.Which one is the equation of straight line is 

parallel to x- axis ? 

 a.𝑥 − 3 = 0 b. 𝑦 = 0   

 c.  𝑥 = 0 d. 𝑦 + 5 = 0  

3.What is the slope of normal at the point (2, 3) of 

the curve 𝑦 = 𝑥2 − 𝑥 + 1? 

 a. 
4

7
 b. 

3

2
 

 c. −
1

3
 d. 

1

3
 

4.Which one of the following is the equation of 

tangent at the point (0, 2) of the circle 

𝑥2 + 𝑦2 − 2𝑥 − 4𝑦 + 4 = 0? 

 a. 𝑥 = 0 b. 𝑥 = 2 

 c. 𝑦 = 0 d. 𝑦 = 2 

Answer the question no. 5 and 6 according to the 

following information: 

x + 3y – 12 = 0is a equation of straight line 

5.In which point the straight line intersect with y-

axis? 

 a. (0, 4) b. (0, 12) 

 c. (4, 0) d. (0, 3) 

6. Which one is the length of the line intercepted 

between the axes of coordinates? 

 a. 4 5  b. 5 

 c. 4 10  d. 12 

7. Which one is the derivative of 𝑐𝑜𝑡−1 1−𝑥

1+𝑥
with 

 respect to x ? 

 a.
1

1+𝑥2   b.−
1

1+𝑥2  

c.
2𝑥

1+𝑥2   d.
2𝑥

1−𝑥2 

8. 
𝑑

𝑑𝑥
(

1

𝑥
) = 𝑊𝑎𝑡 ? 

 a.𝐼𝑛𝑥  b.  0 

 c. 
1

𝑥2  d.−
1

𝑥2 

9. In how many ways the word MILLENNIUM 

arrange where M remain in first  and last position?  

 a. 5040  b. 2040 

 c. 226800  d. 4050 

10. In how many ways can any three letters be 

selected  from the word "Dhaka"? 

 a.3  b.  7  

 c.11  d.6 

11.What is the number of arrangements of the 

 letters of the words "Courage" all of which 

 begin with a vowel ? 

 a.2870  b.2880  

 c.2890  d.2810  

12. 





















063

602

320

is a- 

i. symmetric         

        ii. Skew symmetric 

        iii. square 

        Which one is correct 

 a.i& ii   b. ii & iii   c.i& iii  d.i, ii & iii 

 

13.If 
1 1 1

𝑥 𝑎 𝑏

𝑥𝟐 𝑎𝟐 𝑏𝟐

 = 0 then what is the value of x ? 

 

 a. –a or b b. a or -b 

 c–a or - b d. a or b 

14. The equation of curve y = x2 – x + 1- 

i. slope of tangent at (1,1) is 1 

ii.  22 y  

          iii. there will be maximum and minimum at  

x=
1

2
 

           Which one is correct? 

a.i& ii   b. ii & iii   c.i& iii  d.i, ii & iii 

15. For what value of x, the slope of the curve      

y= 𝑥 +
1

𝑥
 will be zero? 

 a.±2 b.±3  



          c. 0 d. ±1 

16.For what value 𝑥, 𝑓 𝑥 = 𝑥 +
1

𝑥
 is maximum 

or minimum? 

 a. 1  b.  1 

 c. –1  d.  0 

17.What is the domain of the function 

𝑓 𝑥 =
2𝑥

𝑥 + 1
? 

 a. R   b. R – {1} 

 c. R – {–1}  d. R – {
2

1
} 

18. If f(x) = 2x – 5  andg(x) = x
2
 + 6  then what is 

the value ofg(f(2))? 

 a. 7  b. 15 

 c. 5  d. 57 

A= 






 

24

13
is a 22 order matrix 

Answer 19 and 20 in the above information 

19.Which one is the cofactor of A? 

 a. 








 34

12
 b. 









23

14
 

 c. 






 

31

42
 d. 









 24

31
 

20. Which one is the inverse matrix of A ? 

 a.
2

1









 34

12
  b. 

2

1







 

24

13
 

 c.
10

1









13

24
 d. 

10

1









 34

12
 

 

 

 

21. Which one is the value of𝑡𝑎𝑛−1𝑥 + 𝑐𝑜𝑡−1𝑥? 

 a. 1 b. 0 

 c. 
𝜋

4
 d. 

𝜋

2
 

22. Which one of the following is the value of 

𝑠𝑖𝑛2  𝑐𝑜𝑠−1 1

3
 − 𝑐𝑜𝑠2(𝑠𝑖𝑛−1 1

 3
)? 

 a. 
1

9
 b. 

1

6
 

 c. 
1

2
 d. 

2

9
 

23.  If 𝑠𝑖𝑛−1𝑥 = 𝜃 𝑡𝑒𝑛 𝑐𝑜𝑠𝜃 =? 

 a. 
𝑥

 1−𝑥2
 b. 

1

 1−𝑥2
 

 c.  1 − 𝑥2 d. 1 − 𝑥2 

24. If 𝑓(𝑥) = 𝑡𝑎𝑛−1𝑥- 

 i. 𝑓 1 =
𝜋

4
 

 ii. 𝑓 0 =
𝜋

2
 

 iii. 2𝑓 𝑥 = 𝑠𝑖𝑛−1 2𝑥

1−𝑥2 

 Which one is correct? 

a. i& ii     b. ii & iii    c. i& iii      d. i, ii & iii 

25. 












x

x

dx

d

1

1
tan 1

= What? 

 a. 
21

1

x
 b. –

21

1

x
 

 c. 
21

1

x
 d. 

−𝑥

1+𝑥2 

 

 


