Class XI Session 2025-26
Subject - Mathematics
Sample Question Paper - 6

Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

1. This Question paper contains 38 questions. All questions are compulsory.

2. This Question paper is divided into five Sections - A, B, C, D and E.

3. In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no. 19 and 20 are
Assertion-Reason based questions of 1 mark each.

4. In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying 2 marks each.

5. In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks each.

6. In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions, carrying 5 marks each.

7. In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each.

8. There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 3 questions
in Section C, 2 questions in Section D and one subpart each in 2 questions of Section E.

9. Use of calculators is not allowed.

Section A

1. Ifsina+sin 3=aand cos a - cos 3 =b, then tan O‘T_’B = [1]
a) /a2 + b2 b) v/a2 — b2
0)-& d-2

2. Let A be the finite set containing n distinct elements. The number of relations that can be defined on A is [1]
a) pn b) 2
02" d) o1

3. One of the two events must occur. If the chance of one is % of the other, then odds in favour of the other are [1]
a)2:3 b)3:1
c)3:2 d)1:3

4, % (sec™ z) is equal to [1]
a) |x\\/1x?_—1 for x| > 1 b) Hle
c)3z\/:1v2_7mfor|x|>1 d)z\/;i_ilfor|x|>1

5. The distance of the point P (1, — 3) from the line 2y —3x = 4 is [1]
a) 34/13 b) 13
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o) V13 d) £+/13

6. If AandB are twosetsthen AN (ANB')=.... [1]
a) € b) ¢
cB d) A

7. Mark the correct answer for ( i—;z) " ? [1]
a)1 b) %
)5 d) -1

8. IfA={xe€Z:0<x< 12} and R is the relation in A given by R = {(a, b) : |a - b| is a multiple of 4}. Then, the [1]

set of all elements related to 1 is

a) {1, 3,9} b) {1, 4, 6}
o {1,5,9} d) {2, 4,6}
9. If|lx+ 2 <9,then [1]

a)z € (—oo,—7) U(11,00) byxe (-7,11)
oxe[-11,7] d)z e (—7,—00) U [oo,11)

10. The value of sin 78° - sin 66° - sin 42° + sin 60° is [1]
a) -1 b) 1
) =L d) None of these

11.  Two finite sets have m and n elements respectively. The total number of subsets of first set is 56 more than the [1]

total number of subsets of the second set. The values of m and n respectively are.

a)8,7 b) 5,1
c) 6,3 d)7,6

12. If x, 2y, 3z are in A.P., where the distinct numbers X, y, z are in G.P. then the common ratio of the G.P. is [1]
a) 3 b) 3
02 d) 5

13. If the coefficient of x in (1:2 + %) ; is 270, then A\ = [1]
a)6 b) 5
03 d)4

14. If x and b are real numbers . If b > 0 and |[x| > b, then [1]
a) z € (—o0,—b) Ul b,00) b) z € [—o00,b)
c)z € (—bb) d) xz € (—b,00)

15. The number of non-empty subsets of the set {1, 2, 3, 4} is: [1]
a) 14 b) 16
c) 17 d) 15

16.  (tan 15° tan 25° tan 45° tan 65° tan 75°) = ? [1]

Get More Learning Materials Here : & m @) www.studentbro.in



a)3 b) 2

01 d) V3

17. If z is any complex number, then % is [1]
a) purely real b) purely imaginary
¢) either O or purely imaginary d) either O or purely real

18.  Ifp,;:16p ,=3:4 thenr="? [1]
a) 10 b) 12
c) 14 d)8

19.  Assertion(A): In the expansion (x + x %) the coefficient of eighth term and nineteenth term are equal, then n = [l

25.

Reason (R): Middle term in the expansion of (x + a)™ has the greatest binomial coefficient.

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
¢) A is true but R is false. d) A is false but R is true.
20. Assertion (A): The mean deviation about the mean for the data 4, 7, 8, 9, 10, 12, 13, 17 is 3. [1]

Reason (R): The mean deviation about the mean for the data 38, 70, 48, 40, 42, 55, 63, 46, 54, 44 is 8.5.

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
¢) A is true but R is false. d) A is false but R is true.
Section B
21. if A={1,3,5} and B = {2, 3}, then show that AX B % Bx A. [2]
OR
Write the relations as the sets of ordered pairs: A relation R on the set {0, 1, 2, ..., 10} defined by 2x + 3y = 12.
22.  Differentiate (%). [2]
23.  Find the equation of the ellipse in the cases: eccentricity e = % and major axis = 12. [2]
OR

Find the vertex, focus, axis, directrix and latus-rectum of the following parabolas 4x2 + y = 0.

24. IfA={a,b,c,d, e},B={a,c,e,g}and C={b, e, f, g}, verifythatt BUC=CU B [2]
25.  State whether the two lines are parallel, perpendicular or neither: Through (3, 15) and (16, 6); through (-5, 3) and [2]
8,2)
Section C
26. Letf:R — R:f(x) =x3forall x € R. Find its domain and range. Also, draw its graph. [3]
27.  Solve the system of linear inequation: 3x - x > x + 4_Tw >3 [3]
28.  Verify that (-1, 2, 1), (1, -2, 5), (4, -7, 8) and (2, -3, 4) are the vertices of a parallelogram. [3]
OR
Show that the points (-2, 3, 5), (1, 2, 3) and (7, 0, -1) are collinear.
29.  The coefficient of # in the expansion of (:L'4 — %) ’ is [3]
OR
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Using g binomial theorem, expand {(x +9)° +(z— y)5} and hence find the value of

{(vV2+1)° + (v2-1)°}

30.  Write the argument of (14 v/3) (1 +1i) (cos @ + i sin 6). [3]
OR
Find the square root of -15 - 8i.
31.  Using the properties of sets and their complements prove that: A-(BUC)=(A-B)N(A-C) [3]
Section D

32. A bag contains 8 red and 5 white balls. Three balls are drawn at random. Find the probability that all the three [5]

balls are red.

33.  Evaluate the following limits: zgl\}lﬁ ‘/7+_22+\1/05+\/§). [5]
OR
Differentiate % from first principle.
34.  If S be the sum, P be the product and R be the sum of reciprocals of n terms in a G.P, prove that P2 = (%)n [5]
35. Prove that: tan 20° tan 30° tan 40° tan 80° =1 [5]
OR
Prove that: sin 20° sin 40° sin 80° = g
Section E
36.  Read the following text carefully and answer the questions that follow: [4]

Indian track and field athlete Neeraj Chopra, who competes in the Javelin throw, won a gold medal at Tokyo

Olympics. He is the first track and field athlete to win a gold medal for India at the Olympics.

\r'
N
y=a
e -~
~ Ll
0
< >/
F(0,~a)
v
x'=—4ay

i. Name the shape of path followed by a javelin. If equation of such a curve is given by x? = -16y, then find the

coordinates of foci. (1)

ii. Find the equation of directrix and length of latus rectum of parabola x% = -16y. (1)
iii. Find the equation of parabola with Vertex (0,0), passing through (5,2) and symmetric with respect to y-axis
and also find equation of directrix. (2)
OR
Find the equation of the parabola with focus (2, 0) and directrix x = -2 and also length of latus rectum. (2)
37.  Read the following text carefully and answer the questions that follow: [4]
A teacher conducted a surprise test of Mathematics, Physics and Chemistry for class XI on Monday.

The mean and standard deviation of marks obtained by 50 students of the class in three subjects are given below:
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Ay

Subject Mathematics Physics Chemistry
Mean 42 32 40.9
Standard deviation 12 15 20

i. Which of the three subjects shows the highest variability? (1)

ii. What is the coefficient of variation of marks obtained by the students in Chemistry? (1)

iii. What is the coefficient of variation of marks obtained by the students in Physics? (2)

OR

What is the coefficient of variation of marks obtained by the students in Mathematics? (2)

38. A permutation is an act of arranging the objects or numbers in order. Combinations are the way of selecting [4]

the objects or numbers from a group of objects or collections, in such a way that the order of the objects does not

matter.

PERMUTATIONS

In, how many ways can the letters of the word PERMUTATIONS be arranged if the

(i) words start with P and end with S

(ii) vowels are all together
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Solution

Section A
1.
b
d-7
Explanation:
Given: sin a +sin 8 = a ......>I)
cos a - cos B =D .....(ii)
Dividing (i) by (ii):
sina+sinB _ a
cosa—cos B~ b
25in(a—+ﬂ> cos(%)
= =2 [--sin A +sin B =2 sin (ﬂ) cos (ﬂ) and cos A + cos B = -2 sin (A+—3) sin (ﬂ)]
( +ﬂ) (- ) b 2 2 2 2
—2sin| — ) sin| —
2 2
ath abB
:> sm( P COS( P ) _ E
—sm(ﬂ)sin(i> b
2
a— _ a
= cot (—) =-3
N 1 _ 1a
cot ( #) B Z
:> tan (a;ﬂ) = _é
2 a
2.
(© 2"
Explanation:
Number of relations that can be defined on A = 2"2
3.
(©3:2
Explanation:
Let P(B) = x

Then, P(A)=2 x 3
P(A)+P(B)=x+2x3=5x 3
=5 X 3 =1 (" They are exhaustive events)

= x=235
Now, P(A) = 25 and PB = 35
.‘.OddinfavourofB=§’—1-%:32=3:2

4. L__f >1
(@) v o Ix]

Explanation:

y=sec'1x=secy=x

= y'=cotycosy

= L__ for x| >1

|z|v/22—1

(c) /13
Explanation:

We know that the distance of the point P (1, — 3) from the line 2y — 3 x — 4 = 0 is the length of perpendicular from the point to

the line which is given by
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10.

11.
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2(—3)-3-4 —
=T
(@A
Explanation:
(AnB)Y=A

=AN(ANB)=ANA=A

d)-1

Explanation:

(1-9_(1-9) (14):(14)2:1“2,%:1,1721.:7_21.:_l
(1+3)  (149) (1-)  (1-i?)  (1+1) 2 2

(0 {1,5,9}

Explanation:

The set of elements related to 1 is {1, 5, 9}.
Since, |1 - 1| = 0 is multiple of 4

|5 - 1| = 4 is a multiple of 4

and |9 - 1| = 8 is a multiple of 4

xe[-11,7]

Explanation:

x+2/<9

=-9<z+4+2<9 [|z|]<ae —a<z <4
=-9-2<z4+2-2<9-2
=-11<z2<7

ze[—11,7]

(d) None of these

Explanation:
sin 78° - sin 66° - sin 42° + sin 60°

= sin 78° - sin 42° - sin 66° + sin 60°

2 2

=2sin (780_420) cos (780+42) - sin 66° + sin 60° [*.* sin A - sin B = 2 sin (

=2 sin 18° cos 60° - sin 66° + sin 60°
=2 x 4 sin 18° - sin 66° + */;

= sin 18° - sin 66° + \/TE

=0.309 - 0.914 + 0.866

=0.261

() 6,3
Explanation:
Since, let A and B be such sets, i.e., n (A) =m, and n(B) =n

Thus, n (P(A)) =2™, n (P(B)) =2"

2

(

ﬂ)]
2
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Therefore, n (P(A)) —n (P(B)) = 56, i.e., 2™ - 2" =56
= 2™ _1)=237

=n=32""_1=7

= m=6

12.
@ ;3
Explanation:
It is given that x, 2y, 3z are in A.P
S.2y-x=3z2-2y
= 2y+2y=x+3z
=4y=x+3z
=x=4y-3z...(1
and it is also given that x, y, z are in G.P
.". Common ratio r = % = % ...(ii)
YyXY=XX12Z
= y2 = xz ...(iii) substituting the value of x = 4y - 3z in eq. (iii), we obtain

y? = (4y - 3)(2)

:>y2:4yz-322

:>322-4yz+y2=0

:>322-3yz—yz+y2=0

= 3uz-y)-y(z-y)=0

= (Bz-y)z-y)=0

=32-y=0&z-y=0

= 3z =y & z =y but z and y are distinct numbers
= z= %y &z#y

~3=1

:>r:% [from eqn. (ii)]

L1
Therefore, the correct option is 5.

13.
(93
Explanation:
The coefficient of x in the given expansion where x occurs at the (r + 1)th term.
We have

(AN
5Cr (X2)5 r (;)
_5 CT)\rm1072r7r

For it to contain x, we must have:

10-3r=1

=r=3

.". the required coefficient of x in the given expansion:
SC3A% = 10X3

Now, we have

10)% =270

=\ =27

=>A=3

14.  (a)z € (—oo,—b)Ulb, c0)
Explanation:
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We have |z| >a< < —a orx>a
Solx|>b=z<—-borx>b
=z € (—o0, —b)Ub, 00)
15.
(d) 15
Explanation:
Total no. of subset including empty set = 2"

So total subset = 2% = 16
The no. of non empty set =16 - 1 = 15

16.
@1
Explanation:
Given exp. = (tan 15° tan 75°) (tan 25° tan 65°) tan 45°
= (tan 15° cot 15°) (tan 25° cot 25°) x 1 =1.

17.  (a) purely real
Explanation:
Letz=x+1iy

Then 2 = x - iy
S.z2-2z2 = (X +iy) - (x - iy) = 2iy
Now == =y
Hence % is purely real.
18.
(c) 14
Explanation:
151:;71 3
161.77171 - Z
15! (16—(r—2))! _ 3
= (15— (r—1))! 16! T4
L (18—7‘)! _ é
=1 Moy 4
= 18- (17-r)=12
=12-35r-294=0
= (r-21)(r-14)=0
=r=14[ r<16]
19.

(b) Both A and R are true but R is not the correct explanation of A.
Explanation:

It is given that coefficients of Tg = T1q

Tpiq = "Ca™b"

Applying to the above question we get

C7="Cyg

Now "C,="Cp -r

Using the formula we get

n-7=18

n=25

It is also true that the middle term has the greatest coefficient in the expansion of x + a)" since in pascal's triangle the middle
term has the largest value.
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20.

(c) A is true but R is false.
Explanation:

Assertion Mean of the given series

Sum of terms S

i =
Number of terms n
. 4+7+8+9+10+12+13+17= 10

8

xi [xi - z|

l4-10/=6

7-10/=3

8-10] =2

19-10/=1

10

110 - 10]= 0

12

112 - 10| =2

13

113-10/=3

17

117-10|=7

ZCE@' =80

Z|.’I:Z—IE| =24

.. Mean deviation about mean
X|z;—Z]

n

24 _
s -3

Reason Mean of the given series

Sum of terms S

81

Number of terms n
— 38+4-70+48+40+42455 =50
+63+46-+54+44
.*. Mean deviation about mean
Bz —a
- 84 "
=10 " 8.4

Hence, Assertion is true and Reason is false.

Section B

21. Given, = {1,3,5} and B = {2, 3}.
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Now, AxXB ={1,3,5} x {2, 3}

S AxB={(1,2),(1,3),(3,2),(3,3),(5,2),(5,3) } ...(0)
and BxA = {2, 3} x {1, 3,5}
SBxA={(2,1),(2,3),(2,5),(3,1), (3,3), (3,5) } ....(ii)
From eq. (i) and (ii), we get

AXB#BxA

Hence proved.

Given, (x,y) R2x + 3y = 12
where x and y {0, 1, 2, ..., 10}
2x +3y =12

= 2x=12-3y
12-3y
2

=T =

Puty =0,

_ 12-3(0) 12
Sr=—0" =5 = 6
Puty =2,

12-3(2) 12—6

_ — _ 6 _
== 2 2 _2_3

Puty =4,

OR

ucnrene €9
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12-3(4) _ 12-12 _ o
Sr=—G— =5 =5=0

. R={(0,4), 3,2), (6,0}
22. By quotient rule of differentiation,we have,

d ((2*+52—6
dz \ 422 —-2+3

(42% 2 +3)- = (22 + 52 —6)— (% + 52— 6)- = (42”—z +3)

(4z27w+3)2
_ (42®—2+3)(22+5)— (2?+52—6)(8z—1) _ (9+54z—212?)
(4av2 7a:+3)2 (4av2 7a:+3)2

1
2
i.e,2a=120ra==6

23. Given that, e = = and major axis = 12

2
We havee = 4 /1 — &

2
1_ 2
:>2_\/1_36

a
Squaring both sides, we get;
1 36-0°

4 36
= 36 =144 - b2
= b2=27

Substituting the values of a? and b2, we get;

2 2
x Y
a_2+b_2 1

z2 yz
:>36+27_1

31‘2+4y2 -1
108

= 3x? + 4y° = 108
Which is the required equation of the ellipse.

=

OR
We are given that:
4x? + y=0

¥_2
= 7 =X

Comparing the given equation with X2 =- day
4a = % a= 1—16

.". Vertex = (0, 0)

Focus = (0, -a) = <0, 1—61)
Equation of the directrix:

y=a

Therefore, length of the latus rectum = 4a = %
24.To prove: BUC=CUB
Since the element of set C is not provided,
Suppose x be any element of C
LHS=BUC
={a,ceglU{xxeC}
={a,ce g x}
={x,a,¢c,¢e,8}
={xxeC}tU{aceg}
=CUB
=R.H.S
Hence proved.
25. Through (3,15) and (16, 6); through (-5, 3) and (8, 2)
Suppose m; be the slope of the line joining (3, 15) and (16, 6) and m, be the slope of the line joining (-5, 3) and (8, 2).
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_ Y-y _ 6-15 _ -9 _ Y-y _ 2-3_ -1

1 ey — 63— 13 M= ==
_ -9 _ -1 _ 9
NOW’mImZ_E X E—m

Since, mymy # -1 and my # my .

Hence, the given lines are neither parallel nor perpendicular.

Section C
26. We have, f :R — R: f(x) = x> forall x € R
dom (f) = R and range (f) = R.
We have,
X -2 -1.5 -1 0 1 1.5 2
f(x) = x3 -8 -3.375 -1 0 1 3.375 8

On a graph paper, we draw X' OX and YOY" as the x-axis and the y-axis respectively.
We take the scale as 5 small divisions = 1 unit.
Now, we plot the points A(-2, - 8), B(-1.5, -3.375), C(-1, -1), 0(0, 0), D(l, 1), E(1.5, 3.375) and F(2, 8).
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We join these points freehand successively to obtain the required curve shown in the figure below.
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3

T
44—z
3
iz
3
)

3
Subtracting x from both the sides in above equation

4—z
4—z
3

3
Multiplying both the sides by 3 in the above equation

4—x
= 3Xx+x>4-Xx+X

When, 3x —x > x +

= 2x>x+

= 2X—-X>Xx+

= 3x > 3(

=3x>4-x

Adding x on both the sides in above equation
=4x>4

= X >
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Dividing both the sides by 4 in the above equation
4

= 4790 > 7
=x>1

Now when, x + %> 3

Multiplying both the sides by 3 in above equation
= 3x +3(:52)> 3039)

=3x+4-x>9

=2x+4>9

Subtracting 4 from both the sides in above equation
=2x+4-4>9-4

=2x>5

Dividing both the sides by 2 in above equation
>822

Merging overlapping intervals

T > % &x>1

Therefore,

x € (%, oo)

28.Let A (-1, 2, 1), B(1, - 2, 5), C(4,-7,8) and D (2, - 3, 4) are the vertices of a quadrilateral ABCD.
D c

A B
Then, mid-point of

_ (z1+4 2-7 148\ (3 -5 9 . . . . T1+Ty Y1ty 21t+2
AC_( BT )_(2, 2,2) [ coordmatesofrmdpomt( T3 13 )]

Similarly, mid-point of BD = <§ -3 2)

Mid-points of both the diagonals are the same (i.e., they bisect each other).
Hence, ABCD is a parallelogram.

OR
Let A(-2, 3, 5), B (1, 2, 3) and C(7, 0, -1) be three given points.

Then AB=\/(1+2) + (2 -3+ (357 = Vo T 1+ 4=y
BO= /(7= 1)+ (0~ 2%+ (-1~ 3)° = y36 + 4+ 16 = /56 = 2/14
AC=/(T+2)"+ (03 +(~1-5)’= BT+ 9+ 36= /126 = 314

Now AC = AB + BC
Therefore,A,B,C are collinear.

29. We quad have the general term of (x + a)"is T+ ="C, (z)" "a”
L\
Now consider <m4 — F)
_ T
Here T, = C, (ar;4)15 T(—%)
T

Comparing the indices of x in x"17 and in T, weget60-4r-3r=-17= 7r=77=r=11

11
Therefore the required term is T1147 = T1p = °C1py (a:4) ! (—i)

z3
Hence the coefficient of %7 =-15¢C), =-1365
T

OR
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30.

31.
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We have
@+y)P® +(@—y) =2 [500 2 15Cy B3y 45Oy w1y4]
= 2 (z° + 1023y® + 5zy?
Putting z = V2 andy = 1, we get
(V2+ 1P+ (v2-1)° = 2[(v2)" +10(v2)" +52]
= 2[4v2 +202+ 52
= 58,/2

Let the argument of (1 + i1/3) be . Then

3
tana = \/T:tang

=a=7%
Let the argument of (1 + i) be 8. Then,
—1_ s
tanf = | =tan
== 1
Let the argument of (cos @ + i sin #) be . Then,

tany = erlz =tan6

=~v=40
.". The argument of

(1+iv3)(1+1) (cosO+isinf) =+ B+vy=T +5+ 0= T2+ 0 [arg(z1)(z) = arg(z1)+ arg(zy)]

Hence, the argument of
P~ . .. . I
(1+4v/3)(1+14) (cos@+ isinb) is 5 + 0
OR
Letz +yi=+/—15— 8
Squaring both sides, we get
(x +yi)? =-15-8i
X% - y? + 2xyi = -15 - 8i
Comparing the real and imaginary parts
X% - y2 =-15.... (i)
2ey=—-8=zy=—4
Now, we know that
(2 +y2)2 = (x2 - ) + 4x2y2
= (-15)% + 4(-4)*
=225+64
=289
st 4yt =17 (ii) [Neglecting (-) sign as X2 + y2 > 0]
Solving (i) and (ii), we get
z==1andy=+4
Since the sign of xy is (-)
S.x=1ly=-4
Andx=-1,y=4
S/ =15 —8i=+(1 — 4i)
Letx € {A-(BUCQ)}
x€Aandx € (BU Q)
x€Aand (x € Bandx € C)
(x€eAandx € B)and (x € A and x ¢ C)
x€(A-B)andx € (A-C)
xe{(A-B)N(A-Q)}
A-(A-B)C(A-B)N(A-C)...(0)
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Again, let
yeE(A-B)N(A-0)
yeE(A-B)andy € (A-C)
(yeAandy € B)and (y € Aandy ¢ C)
yeEAandy € BUC
ye{A-(BUCQC)Y}
(A-B)N(A-C)CA-BUCQ)...(i1)
From eqs. (i) and (ii)
A-BUC)=(A-B)N (AU C)Hence proved
Section D
32. Given that the bag contains 13 balls and three balls are drawn from the bag
So, the total number of ways of drawing three balls = number of total outcomes =n(S) = 1*C3
Now, we have to find the probability that all three balls drawn are red,
Let A be the event that all drawn balls are red
There are 8 red balls in the bag
So, number of favourable outcomes i.e. all three balls are red = n(A) = 8C3
We know that,

n(A number of favourable outcomes
p(A) = X&) _
n(S) total number of outcomes
P(all the three balls are red) = - C
8!
I () L . n!
- 13! |: s G= (nfr)!r!i|
31(13-3)!

8x7x6x5!
_ 315!
T 13x12x11x10!

3x2x1x10!

8xTx6
_ 3x2
T 13x2x11
_ 38
o143

33. We have to find the value of lim w
z~>\/1_0 z=-10

Re-writing the equation as

Vi+2z—1/(VB+v2)?

2—+/T0 @2-10
. V42— [5+2+24/10
= lim 2
z—+/10 z°—-10
Vi42¢—, /74210
= lim ———
z—+/10 z=-10

Now rationalizing the above equation

. (VT+22—,/74+2/10) (VT+22+4/7+2+/10)

z—/10 22-10 (VT122+/7+2¢/10)
Formula: (a + b) (a - b) = a® - b2

- lim (7+22—(7+24/10)) (1)
goyI0 210 (VTige [Te2yTD)

- lim (22210 1)
gm0 P10 (VTR [T2yT0)

- lim 2(z—/10) (1)
2—~/T0 (2+V10)(2—/10) (ﬂ+\/m)
lim 20)

B z—y/10 (z+V10)(1 (VT+2a+, /7+2\/_)

Now we can see that the indeterminant form is removed, so substituting x as 1/10

__0 (24 /7+2¢_)

2\/10 (4 /7+2¢10)

OR
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34.

35.

Let f(z) = 82

By using first principle of derivative,
. fla+h)—f(=)
/
z)=lim —————
F@) h=0 h
sin(z+h) _ sinz
! : z+h i
. z)=lim ——
f ( ) h—0 h
z sin(z+h)—(z+h)sinz
h—0 z(z+h)xh
z[sin(z+h)—sinz|—-hsinz
h—0 h-z(z+h)

T [2~cos( I+Z+z ) -sin(L;H”)] —hsinz

h—0 h-z(z+h)

['.'sinC —sinD= 2003(0;213) sin(%)]

. m[2~sin£-cos(z+£)]fhsinz
= hm g

2) . cos(er%) : sinz
) hoo (@+h)

= li
_lﬁ) (

— (1) . % _ 5111227 |: llIIl sinx — 1]
T

z—0 %

h—0 z(z+h)

cos & sinx

T z2
Let G. P. be a, ar, arz,

Wherer<1
S— a(l—r")

=——r—— [-r<ltheni>1

P=aarar?...ar"!

= an.rlt2+-—*(0-1)

n(n—1
_ g D)

2
n(n—1)
2
L.H.S. = PZR?

— g2 ,,.n(nfl) . (a—rme
’ arn=1(1—-r)"

n

:Sn

2_(s\"
P=(3)
Hence proved.
LHS = tan 20° tan 30° tan 40° tan 80°

= % (tan 20° tan 40° tan 80°) [ tan 30° =
_ (sin20° sin40° sin 80°)
" (cos 20° cos 40° cos 80°)+/3
(2 sin 20° sin40°) sin 80°
T V/3(2 cos 20° cos 40°) cos 80°

Applying

%]

= 2 sin A sin B = cos (A - B) - cos (A + B) and 2 cos A cos B = cos(A + B) + cos (A - B), we get

[cos(40°—20°)—cos(20°+40°)] sin 80°
" [cos(20°+40°) +cos(40° —20°)] cos 80°/3
(cos 20° —cos 60°) sin 80°

- +/3(cos 60°-+cos 20°) cos 80°
(cos 20°— % ) sin 80°

V3 (%J"COS 200) cos 80°
. 2 cos 20° sin 80° —sin 80°
/3(cos 80°+2 cos 20° cos 80°)

Now,
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= 2 sin A cos B =sin (A + B) + sin (A - B)
sin(80° +20° )+ sin(80° —20°) —sin 80°

" \/3[cos 80°+cos(20°+80°) 4 cos(80° —20°)]

____ sin100°+sin 60° —sin 80°

" \/3(cos 80°+cos 100°+cos 60°)
sin 100°+sin 60° —sin(180°—100°)

"~ V/3(cos 80°+cos(180° —80°)+cos 60°)
3
sin100°+\/7 —sin100°

" V/3(cos 80° —cos 80°+cos 60°)
V3
2

= =1=RHS

3(3)

Given, LHS = 5in20°sin40° sin80°

<

N =

OR

= % [2 sin 20° - sin 40° ] sin 80° [multiplying and dividing by 2]

[cos(20° — 40°) — cos(20° + 40°)] -sin 80° [*."2sinz - siny = cos (X - y) - cos (X + y)]
[cos(—20°) — cos60°]sin80°

[cos 20° - %]. sin 80° [, cos (- #) = cos 6 and cos 60° = %]

X % [2 (cos 20° — %) - sin 800] [again multiplying and dividing by 2]

[2 c0s20° - sin 80° — sin 80°]

[sin(20° 4+ 80°) — sin(20° — 80°) — sin80°] [.-2cosz - siny = sin(z + y) — sin(z — y)]
[sin100° — sin(—60°) — $in80°]

| G i Ea N e N e O Py O

=1 [sin 100° + sin 60° - sin 80°] [*." sin (- #) = - sin 6]

= i [sin (180° - 80°) + sin 60° - sin 80°] [ -.- sin 100° = sin (180° - 80°)]

=i[sin 80° + sin 60° - sin 80°] [*." sin (7 — #) = sin 6]
_ 1 . o_ 1 V3 e 0_\/3
—sz1n60 _ZXT['SIDGO _T]

= % _Rus

Hence proved.
Section E
36. i. The path traced by Javelin is parabola. A parabola is the set of all points in a plane that are equidistant from a fixed line and a
fixed point (not on the line) in the plane.

compare X2 = -16y with X2 = -4ay

= -4a=-16

=a=4

coordinates of focus for parabola X2 = -4ay is (0, -a)
= coordinates of focus for given parabola is (0, -4)

ii. compare X2 = -16y with x2= -4ay
= -4a=-16
=a=4
Equation of directrix for parabola x* = -day is y = a

= Equation of directrix for parabola x* = -16y is y = 4
Length of latus rectum is4a =4 x4 =16
iii. Equation of parabola with axis along y - axis
X2 = 4ay
which passes through (5, 2)
= 25=4ax 2
= 4a= 22—5

hence required equation of parabola is

2_25
rs = 2y

= 2x% =25y
Equation of directrix is y= -a
Hence required equation of directrix is 8y + 25 = 0.
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OR

Since the focus (2,0) lies on the x-axis, the x-axis itself is the axis of the parabola.
Hence the equation of the parabola is of the form either y? = 4ax or y® = -4ax.
Since the directrix is x = -2 and the focus is (2,0), the parabola is to be of the form y2 =4ax witha = 2.
Hence the required equation is y2 =4(2)x = 8x
length of latus rectum = 4a = 8
37. i. The subject with greater C.V. is more variable than others.
Therefore, the highest variability in marks is in Chemistry.
ii. Standard deviation of Chemistry = 20

C.V. (in Chemistry) = %’g x 100 = 48.89

iii. Standard deviation of Physics = 15

Standard deviation

The coefficient of variation, C.V. = e X 100
C.V. (in Physics) = 5> x 100 = 46.87
OR

Standard deviation of Mathematics = 12

Standard deviation

The coefficient of variation, C.V. = —————  x 100

Mean
C.V. (in Mathematics) = 3 x 100 = 28.57
38. Total letters in the word PERMUTATIONS = 12.

Here T =2
(i) Now first letter is P and last letter is S which are fixed.
So the remaining 10 letters are to be arranged between P and S.

.". Number of Permutations
_ 10! _ 10x9x8xTx6x5x4x3x2!_ 1814400

2! 2!
(ii) There are 5 vowels in the word PERMUTATIONS. All vowels can be put together.
.. Number of permutations of all vowels together =5 P
=2 =5x4x3x2x1=120
Now consider the 5 vowels together as one letter. So the number of letters in the word when all vowels are together = 8.
8! 8><7x6><5><4><3><2!:20160

.". Number of Permutations = —- =
Hence the total number of permutations = 120 x 20160 = 2419200

2! 2!
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