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SS - Xl
SUBJECT - MATHEMATICS

Time : 3 Hours MM : 80

Gen'eral Instructions: |
(i)  All 38 questions in this questions paper are compulsory.

(i) Question paper a divided into 5 sections A, B, C,DandE.

(iii) In section A - Q. 1-18 are MCQs and Q. 19 - 20 are Assertion-Reason based

and contain 1 mark each.

(iv) SectionB-Q.21-25 carry 2 marks each.

(v) SectionC-Q.26-31 carry 3 marks each.

(vi) SectionD-Q.32-35 carry 5 marks each.

(

vii) Section E - Q. 36 - 38 are case study based Questions & carry 4 marks
each.

SECTION-A
1. The function f(x) = [x] is
(@) One-oneonto (b) Many-one onto
(c) One-oneinto @) Many-one into
2 If Ris arelationin Ras aRbif a > b, thenRis

(@) An equivalence relation

_b) Reflexive, transitive but not symmetric
(c) Neither transitive nor reflexive but symmetric
(d) Symmetric transitive but not reflexive

3. Ifcost (X*-7x+12) = (2n+1)§, Vn ezthenx=
(@) -2 (b) 4
ey -3 (d) 5
4.  cos Ewtcos‘1 [—71)] is equal to
@ o (b) =
() -1 » (@ 1
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10 0
S. TheMatrix 0 \2 0 | isa
L 0 0 A3
(® Diagonal matrix (b) scalar matrix
(c) Identity matrix (d) skew symmetric matrix
3> 2 ) - 2|
- - | < . . 0 3¢
6. A = 3 and KA = is ‘5 1; , then the values of k, a and b
respectively are k |
(3) —-6,-12,-18 by -6,-4,-9
el —6,4,9 (d) -6,12,18
- 1 -1
7. A= T o 612 f i
a3 and A 3 4 ‘then value of x is
(s 9]
(a) 8 (b) 28
o 32 ) fes
@ 5 (d) 10 RV N
8. The area of triangle with vertices (-3,0), (3,0) and (0,k) is 6 sq. ur;its. The b
value ofk is
(@) 6 (b} 3
{c) 2 (d) 4
2 «k —3“;
9. IfA= 0 2 5 then A" exist if
11 3|
(a) k= g (b) k=2
(c) k¢—?8 (d) k=-2
1C. Given that A is a square matrix of order 3x3 and |A] =5 then the value
of Z a;; Az, where A denotes the cofactor of element a;; is
i=1
(a) 5 (b) O
(c) 25 (d) -5
W T e Sl
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,( X
| — x>0
11. The point(s) at which the function f given by f(x) = {IXI, B
1
is continuous is/are

(@ x=0 (b) xeR
(c) xe R—{0} (d) x=-1and1
12. Ifx=t2,y=t3theng1=
dx
3 3
3

. . -1[ COSX —si .
13.  Derivative of tan 1( XTSIX 1 is
L COSX +sinx

By T -x (b) -1

(c) §+x d) 1

14. The value of f'(x) is —/3 at a point P on the curve y = fix), what is the

angle which the tangent to the curve at P makes with positive direction

of x-axis?
3n 51
(a) " (b) =
271 vy
(c) B (d) =

15. A particle moving in a straight line covers a distance of x cm in t seconds

where x = t* +6t2 — 15t+ 18, what will be the velocity of the particle at
the end of 2 seconds

(@) 21 cm/sec (b) 20 cm/sec
(c) 22cm/sec (d) 23 cm/sec

16.  If f(x) = cosx, xe [0, 2n], the interval in which f(x) is strictly decreasing is

(@) [0n] (b) (0, =)

3 m 31|

(c) [-;E,ﬂ @ (23]
e eeeeee——————— o ——— —
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17 The value of | (x” +xcosx t_}q‘\-‘d\‘('r
\3\ 0
ot i (b) 2
(c .
. g (d) 1
3 | : is equal to
1 -X
(a) tan ‘(e )+cC o
. A A e (b) tan l(el) +C
c} ICg\E&e —¢c J+¢L
\ (d) log(e"+e™)+c

Assertion-Reason Based Questions
Direction: In questicns numbered 19 and 20, two statements are given Gne
1abeled Assertion (A) and the other labeled Reason(R). Select the

correct answer from the following options:

2 Ak Aco 1A A ¥ .
Soth Assertion (A) and reason (R) are true and R is correct

[4%]

explanation of A.
3oth Assertion (A) and reason (R) are true but R is not correct

expianation of A.
(c) Assertion (A) is true, but reason (R) is false.
(4} Assertion (A)is false, but reason (R) is true.

(<)
n LPP ejective function attains its maximu

o> Assertion (Al lfina
ttains maximum value

points of the feasible region then it a
segment joining those two point.

PP is same at two
joining these two

m value at

tv/o corner
t infinitely many pointe lying on line

Reason (R): If the value of the objective function ofal

corner points then it is same at every point on the line

points.
. dX 2 2
20. Assertion (A): J.—7—/—:log[(x+1)+ X2 +2x+3|+¢
x“+2x+3
. dx 1 X
Reason (R). J. > . ="tan  —+¢
x*+a° @ a
SECTION-B

. _ _ R 3n

2):  Find the value of cos™ (‘-7»1]+ sin"l(’\/g—j +tan 1(“’&{1
2 2

Or

Find the domain and range of f(x) = sin ' (1 ).




24.

25.

26.

27
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-3

_ 2
Given A =
[_4 . J COMpute p-1 and show th !
Vthat2A" ' =91 — A

) is given below

(i)  Which inverse trigonometric function f(x) is?
What is its principal value branch?

(i)  What is the value of f(_?l)?

(ili) 1ff(x) =Z then find the value of x.
4 oL

2
T
If x = asin®0, y = a cos’6 then find —ga, =
dx 4
ot

Find ? if (cos x)" = (cos y)"
X

i

4
Evaluate flog(l +tanx)dx
0
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25

(
St

32.

\;‘3\

Find the interval in which function f{x) = 2x' = 9%" + 12x + 15 Is stri tly
ncreasing and strictly decreasing.

OR
Find the local maximum and minimum of f{x) = sinx + cosx  x « [0, 21 ],
Find the value of a and b so that function f defined as :

-2
—=-2a ifx<2
x=2]
flx)=1 a=0 fx=2 isa continuous function.
x-2
: -+b, ifx>2
Ix-2|
2 3 4]
Express matrix A = |5 0 8 |as sum of a symmetric and a skew
17 6
symmetric matrix
SECTION-D

Show that function f: R — R defined by f(x) = 12x ~is neither one-cne
+X

nor onto. Further find set A so that the given function f: R — A becomes
an onto function.
OR
L2t A = {x=Z:0<x<15}. Show that R = {(a,b): a,be A/J]a -b] is a
multiple of 7} is an equivalence relation. Find the set of all elements
releted to 1. Also write the equivalence class [2].
i"z 3 4
if A=1 -1 0, find A™. Hence solve the system of equations
0 1 2]
X—y=3
2x+3y+4z=17
y+2z=7
OR
-4 4 4][1 -1 1]
Determine the product | -7 1 3 |[|1 -2 -2|and use it tosolve
5 -3 -1/]2 1 3|
the system of equationsx—-y+z=4
X—2y—-22=9
2x+y+3z=1
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34.

35.

36.

37.

Evaluate: f‘#dol
(4 +sin” 0)(5 - 4cos? )

Solve the following Linear Programming Problem graphically:

Minimize: z = x + 2y subject to the constraints : x + 2y > 100
2x—y <0
2x+y < 200
X, y=0

SECTION - E
Case Study Based Questions
CASE STUDY-1

On her birthday, Seema decided to donate some money to children of an
orphanage home. If there were & children less, everyone would have got
10 more. However, if there were 16 children more everyone would have
got 10 less. Let the number of children be x and the amount distributed
by Seema for one child be y (in%).

Based on the above information, answer the following questions:

B

(i) Represent the above information in the form of a matrix equation.
(i) How many children were given some money by Seema?
(iii) How much amount is given to each child by Seema ?

OR
How much amount Seema spends in distributing the money to all the
students of the orphanage.

CASE STUDY -2
Overspeeding increases fuel consumption and decreases fuel economy
as result of tyre rolling friction and air resistance. While vehicles reach
fuel economy at different speeds, fuel mileage usually decreases rapidly
at speeds above 80 km/h.
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o 20 40 60 w0100 120 10 100
Speed (kim/h)

The relation between fuel consumption F (/100 km) and speed V (km/h)

under someconstraints is given as F = ){) o +14.
500 4
On the basis of the above information, answer the following questions:
(i) Find F, whenV =40 km/h. (1)
.. : dF .
(i) Find e (1)
(iii) (a) Find the speed V for which fuel consumption F is minimum. (2)
OR

(iii) (b) Find the quantity of fuel required to travel 600 km at the speed

V at which &F = —0.01. (2)

dv

CASE STUDY-3
The month of September is celebrated as the Rashtriya Poshan Maah
across the country. Following a healthy and well-balanced diet is crucial
in order to supply the body with the proper nutrients it needs. A
balanced diet also keeps us mentally fit and promotes improved level of
energy.

SN (w4 -6 GUE)
ama gda /s \ T -5/
| el TR - 59/ TR
By (\

| (vEd® 2 - 3 |@UE)

aﬁaéﬂhg@' \7d -30g/ GTH
e ._‘;»avﬁ—mo;;/vgv:s

w4
1,“2"]12"

5 c"zj““s@""
'\? - o \100g/TTH

s ".::::“

s §

Lol 2N L N\ (10-15 )
(et Ly ~ (=3 s0g/a=

x+_\'.—(; ‘.‘
Ax + Dy = 28

~ (
v e 10
3x y=8 ) '

SN

page 8



For more free downloads visit : www.learn.aspirationsinstitute.com

A dietician wishes to minimize the cost of a diet involving two types of
foods, food X (x kg) and food Y(y kg) which are available at the rate of
R16/kg and X2/kg respectively. The feasible region satisfying the
constraints is shown in Figure-2.

On the basis of the above information, answer the following questions:

(i) Identify and write all the constraints which determine the given
feasible region in Figure-2.

(i) If the objective is to minimize cost Z = 16x + 20y find the values of x
and y at which cost is minimum. Also, find minimum cost assuming
that minimum cost is possible for the given unbounded region.

,A/.
Mg
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