ST. JOSEPH'S ACADEMY, DEHRADUN
CYCLIC TEST, JULY 2024-25
SUBJECT: MATHEMATICS CLASS: X M.M.: 40 TIME: 1 HOUR 15 MINUTES
NAME OF THE STUDENT ... .........c. oot .CLASS/SECTION ... . ROLL NO ... ..
DO ALL THE QUESTIONS, ALL WORKING, INCEUDING ROUGH WORK, SHOULD
BE DONE ON THE SAME SHEET AS, AND ADJACENT TO THE REST OF THE

ANSWER? THE INTENDED MARKS FOR QUESTIONS OR PARTS OF QUESTIONS
ARE GIVEN IN BRACKETS | .

Question 1. Given below are the graphs of f(x) along with the statcments, Which one of the

following statements is NOT correct about the graphs? 1]
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S(x) is not defined at x = x,
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f{x) is not continuous at x = x,
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S (x) is continuous at x = x,
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THIS PAPER CONSISTS OF THREE PRINTED ‘S'[DES



Question 2. Matrix P is a singular matrix of order 3x3.

Question 3.

Assertion: The inverse of matrix P does not exist.
Reason : The determinant of matrix P is zero.

(a) Both Assertion and Reason are true and Reason is the correct explanation for Assertion.
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(b) Both Assertion and Reason are true but Reason is not the correct explanation for Assertion.

(c) Assertion is true and Reason is false.
(d) Assertion is false and Reason is true.

Shown below is the graph of a function, g(x). Which of the following is true?
(a) g(x) is continuous and differentiable at x =2

(b) g(x) is continuous but not differentiable at x =2

(c) g(x) is not continuous but differentiable at x =2

{d) g(x) is neither continuous nor differentiable at x =2
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Question 4.

Question 5.

Question 6.

Question 7.

Question 8.
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Statement 1: The function f: N—N given by f(x) = 4x is onc to one and onto.
Statement 2: The function f:R — R given by f(x) = 6x is one to one and onto.
Which one of the following options is correct?

(a) Both the statements are trug.

{b) Both the statements are false.

(c) Statement | is true and Statement 2 is false.
(d) Statement | is false and Statement 2 is true

Check whether the relation S in the set R of real numbers, defined as;

$= { (a,b) : '+ ab > G ; a,b €set of real numbers} is reflexive, symmetric, transitive.

OR
Let N denote natural numbers and R be a relation on N X N defined by (a,b) R (c,d)

ifad =bc. Show that R is an equivalence relation.

IftA = [ f E;‘],then find a scalar *k’, sothat A2=3A +k I. Hence find A"'.

2 -4 0
Express the matrix A =[-8 —6 6| asthe sum of a symmetric and
8 4 -2

skew-symmetric matrix.

By using the properties of determinants prove the following: -
X+y X X
Sx+4y  Ax 2x
10x+ 8y 8Bx 3x

= 3
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Question 9. Prove that the function f: [0, ) — R given by f(x) = 9x* + 6x — 5 is not invertible.
Modify the codomain of the function f to make it invertible and hence find £

{41
Question 10, Solve the equation; tan’ :—E) -% tan 'x (4]
OR
Solve the equation; gjn! (_‘:_x) s B (%; = gin X
Question 11. If cos~! ,z..;. cos™! % = «, then prove that ;  9x* — 12xy cos & + 4y* = 36 sin’cx. (4]
Question 12. Discuss the differentiability for the function at x = 2 [4]
6x*>+3 whenx > 2}
fx) {24:: ~21 whenx <2
2
Question 13. (a) If f(x) = Vtanvx . then find f' (%) Show proper working. [6]

(b) If f(x) = |og /.:.{.EE’_‘_* then prove that f(x) = —cosec x. Show proper working.
‘ y s
Question 14. The sum of three numbers is 6. If we multiply the 3" number by 3 and 2™ number to it we get

I'1. By adding the first and third numbers, we get double of the second number. Represent it
algebraically and find the number using matrix method.




