Class XI Session 2025-26
Subject - Mathematics
Sample Question Paper - 4

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 (L A)-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.

Section A

1. Mark the Correct alternative in the following: If in a AABC, tan A + tan B + tan C = 0, then cot A cot Bcot C= [1]

a)6 b) None of these
R d)1
2. The range of the function f(x) = |x - 1| is [1]
a) [0,00) b) (0, 00)
c) (—00,0) d R
3. What is the probability of 5 Sundays in the month of December? [1]
1 3
a) - b) 2
2 4
4. lim 22 g equal to [1]
z—m T
a) -1 b) 1
c)2 d) -2
5. The number of points on X-axis which are at a distance of c units (c < 3) from (2, 3) is [1]
a)0 b) 2
)3 d1
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6.  Let R be set of points inside a rectangle of sides a and b (a, b > 1) with two sides along the positive direction of  [1]

x-axis and y-axis. Then

A)R={(xy):0<x<a,0<y<b} b)R={(xy):0<x<a0<y<b}
OR={(x¥):0<x<a0<y<b} dR={(x,y):0<x<a,0<y<b}

7. Mark the correct answer for 3i34 + 5i27 - 2i38 + 5§41 = ? [1]
a)l b) 10i
) -4i d) -1

8. If A is a finite set containing n distinct elements, then the number of relations on A is equal to [1]
a) 2 b) 2n
Q)2 x 2 d) 2

9. The solution set for |3x - 2| < % [1]
a)[2, 1] b) [3, 2]
2, 2] d[2, 2]

10.  The value of tan x + tan(g + :13) + ta,n(%r + :c) is [1]

a) 3 tan 3x b) tan 3x
) cot 3x d) 3 cot 3x

11. IfA={1,3,57,9, 11,13,15,17} ,B={2, 4, ..., 18} and N the set of natural numbers is the universal set, then [1]
A'UAUB)NB)is

a) A b) ¢
N d)B

12.  The sum of the infinite geometric series (v/2 4+ 1) + 1+ (v/2 — 1) +....00 =? [1]
a) (3+22ﬁ) b) (4+?;\/5)
0) (3+2«/§) d) (2+?;\/§)

3. (VE+D)'+(VB-1)"is [1]
a) a negative integer b) a rational number
) a negative real number d) an irrational number

14. Solve the system of inequalities 2x +5 < 0,x-3 < 0. [1]
a)xr > % b) x> —g
Qgz< -3 dhz<s

15. The set A = {x : x is a positive prime number less than 10} in the tabular form is [1]
a) {2,3,5,7} b) {3, 5, 7}
0 {1,3,5,7,9} d){1,2,3,5,7}

16.  The radius of the circle whose arc of length 157 cm makes an angle of 3n/4 radian at the centre is [1]
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17.

18.

19.

20.

21.

22.
23.

24.

a) 20 cm b) 111 cm

4
c) 10 cm d) 227 cm
The solution set of X2 + 2x +2 = 0 is [1]
a) {1+i,-i} b) {i, - i}
c) {-1+1,-1-i} d) {1+1,1-i}
Findrif P, = 2.9P, [1]
a) 3 b) 6
c) 4 d) 5
Ifa,b € Rand x € N, then [1]

(@a+b)"="cya" + "c;a™ b+ "cya™ 2b% + ", b
Assertion (A): The no of terms in binomial expansion is (n + 1)

Reason (R): Sum of indices of a and b in each term is (n + 1)

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.
Assertion (A): If each of the observations x1, X», ..., X, is increased by a, where a is a negative or positive [1]

number, then the variance remains unchanged.
Reason (R): Adding or subtracting a positive or negative number to (or from) each observation of a group does

not affect the variance.

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
Find the values of a and b, if [2]

i.(2a-5,4)=(5,b+6)
ii.(a-3,b+7)=(3,7)

OR
Iffx)=y= Z;:Z , then prove that f(y) = x
Ify:<\/5+ﬁ),showthat2m-jx—y+y:2\/5 [2]
Find the equation of the ellipse the ends of whose major and minor axes are (44, 0) and (0, £3) respectively.  [2]
OR
Find the equation of the hyperbola whose conjugate axis is 5 and the distance between the foci is 13.
What is represented by the shaded regions in each of the following Venn-diagrams. [2]
i.
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25.  Find the equation of a line making an angle of 150° with the x-axis and cutting off an intercept 2 from y-axis. [2]
Section C
26.  The Cartesian product A x A has 9 elements among which are found (-1, 0) and (0, 1). Find the set A and the [3]

remaining elements of A X A.

27.  Solve the following system of inequations: [3]
5T 3z 39
TtE %
2z—1 z—1 3z+1
12 3 4
28. Show that the points A(1, -1, -5), B(3, 1, 3) and C (9, 1, -3) are the vertices of an equilateral triangle. 31
OR
Find the coordinates of a point on y-axis which are at a distance of 5v/2 from the point P(3, -2, 5).
10
29.  Find the middle terms in the expansion of : (% + 9y) 3]
OR

Find a if the coefficient of x2 and x> in the expansion of (3 + ax)? are equal.
30. Solve the quadratic equation: X2 - +ix-(1-7)=0. [3]
OR

If (x + iy)/3 = a + ib, where x, y, a, b € R, then show that £ — % =-2(aZ+b?).

a

31. There are 200 individuals with a skin disorder, 120 had been exposed to the chemical Cq, 50 to chemical Cy and [3]
30 to both the chemicals C; and C». Find the number of individuals exposed to (i) chemical C; but not chemical

C, (ii) Chemical Cy but not chemical C4 (iii) Chemical C, or chemical C;.

Section D
32. A die is thrown. Find [5]
i. P(a prime number)
ii. P(a number > 3)
iii. P(a number < 1)
iv. P(a number more than 6)
v. P(a number less than 6)
33.  Differentiate If y = 4 / % show that Zz—y = sec x (tan x + sec X) [5]
OR
Evaluate the following limits: zllg/li \/sz;ffﬂ)
34.  Find the sum of the following series up to n terms: [5]
i.5+55+555+......
ii. 6+ .66 +.666 + .....
35.  Find the value of cos? 76° + cos? 16° - cos 76° cos 16°. [5]
OR
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36.

37.

38.

Prove that cot 7% = tan 821—2o =(vV3+v2)(vV2+1)
Section E
Read the following text carefully and answer the questions that follow: [4]

A farmer wishes to install 2 handpumps in his field for watering.

14 l‘ ?V

The farmer moves in the field while watering in such a way that the sum of distances between the farmer and

each handpump is always 26m. Also, the distance between the hand pumps is 10 m.

i. Name the curve traced by farmer and hence find the foci of curve. (1)
ii. Find the equation of curve traced by farmer. (1)
iii. Find the length of major axis, minor axis and eccentricity of curve along which farmer moves. (2)
OR

iv. Find the length of latus rectum. (2)

Read the following text carefully and answer the questions that follow: [4]

Consider the data.

Class Frequency
0-10 6
10-20 7
20-30 15
30-40 16
40-50 4
50-60 2

i. Find the mean deviation about median. (1)
ii. Find the Median. (1)
iii. Write the formula to calculate the Mean deviation about median? (2)
OR

Write the formula to calculate median? (2)

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.
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ALLAHABAD

How many different words can be formed by using all the letters of the word ALLAHABAD?

i. In how many of them, vowels occupy the even position?

ii. In how many of them, both L. do not come together?
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Solution

Section A

(b) None of these

Explanation:

Given ABC is a triangle, so ZA + /B + ZC = 180°
Now applying tan on both sides

tan (A + B + C) = tan (180°)
tan(A+B+C)=0.. (i)

Also giventan A +tan B+ tan C =0 ... (ii)

As per the formula of tan (A+B+C)
tan A+tan B+tan C—tan A tan Btan C
+B+(Q)=
tan(A B C) 1—tan A tan B—tan Btan C—tan C tan A

Now,
0—tan Atan BtanC
+B+Q)=
tan(A B C) 1—tan A tan B—tan Btan C—tan C tan A

0= —tanAtanBtanC [from equation (ii)]
1—tan Atan B—tan BtanC—tanCtanA " q

By cross multiplying, we get
tanAtanBtanC=0

1
tan A tan Btan C

Hence cot A cot BcotC=0

... [from equation (i)]

2. (a)[0,00)
Explanation:
A modulus function always gives a positive value
R(f) =[ 0, c0)

() 2

Explanation:

Number of days in December = 31

.". Number of complete weeks = 4 (i.e. 7 X 4 = 28 days)

The remaining 3 days can be (M, T, W), (T, W, Th), (W, Th, F), (Th, F, Sa), (F, Sa, S), (Sa, S, M), (S, M, T)
Out of these 7, 3 are favourable outcomes.

So, the probability of having S Sunday in the month of December is %

4. (a)-1

Explanation:
sin(r—x)

sinz li
P m

Given, lim =
Pz 7r zor —(m—)

:—1[','lin%“%zlandw—m—)02>x—>7r}
z—

5 (@O0
Explanation:
Let (x, 0) be the point.
Then, by distance formula we have

(x-2)2+32=¢?
X2-4x+4+9-c%=0
x2-4x+13-c2=0

x will be real if the b2 - 4ac >0
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10.

11.

i.e;16-4(13-¢2) >0
ie;c?-9>0
i.e;|c| >3

Hence there is no point.

dR={(xy):0<x<a 0<y<b}

Explanation:

We have, R be set of points inside a rectangle of sides a and b
Since, a,b > 1

a and b cannot be equal to 0

Thus,R={(x,y): 0<x<a,0<y<b}

@-1

Explanation:

3i34 + 5127 - 2i38 + 5§41 = 3 (I*)8x % + 5x (i%)0x i3 -2 x (%)% i% + 5x (i) 10x i
=3X 1% (-1) + 5X 1X (-)-2X 1 X (-1) + 5x 1 xi

=-3-5i+2+5i=-1

d 2"
Explanation:
The number of elements in A X A isn X n =n2. Hence, the number of relations on A = number of subsets of A x A =2"%D =
2"’
1 5

Explanation:
3x - 2| < %

=1 1
=3 <3z—-2< 5
= S +2<3z-2+2<1 42
:>%§3m§% [|z|<ae —a<z<a]

3 1 1_5 1
Te Sy syy
= 3STSg

15

=T € X g]
(a) 3 tan 3x
Explanation:

tan 60°+tanz tan120°+tanz
1—-tan60° tanx 1—tan120° tanz

tan x + tan(60° + z) + tan(120° + z) =tanz +
V3+tanz (—+/3+tanz)

=tanz
+ 1-+v/3tanz 1++/3tanz
_ tanav(lfi‘}tan2 z)+(v3+tanz)(1++/3tanz)+(—+/3+tanz)(1—+/3tanz)
_ 173taniac _ _
_ tanz—3tan® z+/3+3 tanz+tanz+/3tan’ z+tanz—/3tan? £ —+/3+3 tanz
1-3tan®

- 9tanz—3tan’ x

1-3tan2 z

3(3 tan z —tan3 w)

- 1-3tan?z
= 3 tan 3x
(N
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Explanation:

We have,A' U (AU B)N B’

=A'"U[(B’NA)U (B’ N B)] {. Distributive property of set: ANB)UANC)=ANBUC)}
=A'U[ANB)UD]I{. (B°NB)=¢}

=A'UANB)=(A’UA)N (A’ UB’) {. Distributive property of set: AUB)N (AU C)=A U BN C)}
=ONAUB){ (ANA)=¢}

=(AUB)=ANBY {-(AUB)

=(ANBY}A'U(AUB)NB =(ANBY

A contains all odd numbers and B contains all even numbers

Therefore, AN B = ¢

2>AUAUBNB ={¢}

=>A'UAUB)NB =N

12.
4+3,/2)
(b) ( 2\/
Explanation:
: _ _ 1 (v2-1) _ (v2-1) _ _
Given,a= (v/2+1) ai1d e X =S5 = (v/2—1) and |1 < 1.
G —_a_ _ (vV2+1) (vl % (2+v2)
) -2 2D T 2+
443v2 443,
(42 2 ¢
13.
(b) a rational number
Explanation:
We have (a + b)" + (a - b)"
= ["Coa” +7 Cra™ o+ Coa™ 22 +7 C3  a™ 33 + ... +"Cb"] + [”Cga” —" Cra™ b +" Cya™ 2b% —" C3a™ 3b3
=2["Cy a™ +" Csy a" 2P+ o]
Leta=+/5andb=1andn=4
Now we get (5 + 1) + (v/B — 1) =2 [{Cy(v/5)* +* Ca(v/5)*12 +4 Ca(v/5)°1%]
=2[25+30+ 1] =112
14.
5
©@z<—3
Explanation:
2x+5<0
= 2x<-5
=x< %5

o (o]
Nowx-3<0

=x<3

=z € (—00,3]

Hence the solution set is (—oo ;5] N(—00,3] = (—oo ;5}

’ 2

Szp<—2

no

15. (@) {2, 3,5, 7}
Explanation:
Prime no. less then 10 is 2, 3, 5, 7 so
SetA={2,3,57}
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17.

18.

19.

20.

(a) 20 cm

Explanation:

Here, arc length 1 = 157 cm
Angle 0 = —-

We know, angle subtended by the arc is given by,
0— length of arc

radius
. radius = 4

151 d
_ L

= o X 4
=20 cm

(©) {-1+1i,-1-i}
Explanation:

)(2-}—2)(-i-2:0:>x:x:L\/Ali8

_—24V4 242
2 2
=—1+412

*. solution set = {-1 +1i, -1 -i}

@5
Explanation:

Given 9P, =29 P.
10! (9)!

10-n! — 2 (9-r)
10x9!
= uqaﬂx(Q—ﬂ!::2'(9—ﬂ!
= Mo ~ 2

= 10=20-2r
=2r=10
=r1r=5

(c) A is true but R is false.

Explanation:

Assertion is true

-, It is one of the observation of binomial expansion.
Reason:

Not true. AS sum of indices of a and b in each term is n.

(a) Both A and R are true and R is the correct explanation of A.
Explanation:

Assertion: Let = be the mean of Xy, X5 ..., X,. Then, variance is given by
n
of =5 2 (2 — @)°
i=1
If a is added to each observation, the new observations will be
yi=xita

Let the mean of the new observations be .

Then,
=52 ¥i=7> (@+a)
=1 =1
1 n n
E Z T + :|
i=1 i=1
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5]
+
Q

_ 1 .4 na _
= gjl—|—n_

™M=

—_

2
ieey=z4+a ..(ii)

n n
Thus, the variance of the new observations is o2 = % Z (y; —9)* = % S (x; + a — Z — a)? [using Eqgs. (i) and (ii)]

(2 —&)" =0}

-

Il
-

1

n
3

Thus, the variance of the new observations is same as that of the original observations.

Reason: We may note that adding (or subtracting) a positive number to (or from) each observation of a group does not affect

the variance.

Section B
21. We know that two ordered pairs are equal if their corresponding elements are equal.

i.(2a —5,4)=(5,b+6) = 2a— 5=>5 and 4 = b + 6 [equating corresponding elements]
=2a=5+5and4—-6=0
=2a=10and -2=b = a=5 andb= -2

ii. (@—3,b+7)=(3,7) = a-3=3andb + 7 = 7 [equating corresponding elements]
=a=3+3andb=7-7=a=6andb=0

OR

ar—b

Here we have, f(x) =y =

ayfb _ a( cr—a
cy—a C(az%))fa

Therefore, f(y) =

_ a(az—b)—b(cz—a)

"~ c(ax—b)—a(cz—a)

_ a®z—ab—bex+ab o a®z—bex _ 1’3(1127bc)
" acz—bc—acz+a®  a2-bc (aszc)
Sy =x
Hence proved.

22. We have,

v=(ve+ %)

Differentiating with respect to x
N
Now,

LHS =2z - % +y

— 1 1 1

2z 2
LHS :f—ﬁ+\ﬁ+ =
LHS =2/z
.. LHS = RHS

Hence proved.
23. Given that:
End Points of Major Axis = (44, 0) and End Points of Minor Axis = (0, £3)

.". The Equation of Ellipse is of the form,
z2 y2 _ .
2t e= 1..0@0)
where, a is the semi-major axis and b is the semi-minor axis.
So,a=4andb =3
Putting the value of a and b in Eq. (i), we get
2 ¥ 2 v
42+32—1$16+ o =1
OR
Let 2a and 2b be the transverse and conjugate axes and e be the eccentricity. Let the centre be the origin and the transverse and the
conjugate axes the coordinate axes. Then, the equation of the hyperbola is
z2 ZI2

R
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We have, 2b =5 and 2 ae=13

Now, b2 = a2 (e2 -1)

=b?=aZe?-a?

25 _ 160 o o_ 14
- T4

1 7 @ =a = a=6b.

Substituting the values of a and b in (i), the equation of the hyperbola is
z2 yz _

36 25/4

e
A-B< > B-A

A B A B
S (A-B)U(B-A)
A B A B

N N ~ N

( &—as | D) s e
\(ﬁy NV | \ava

1= 25x? - 144 y* = 900.

/

SJANBUMRNC
orANBUCQC)

25. Given: m = tan 150° = -tan 30° = -% and c = y-intercept 2
Put the values of m and c in y = mx + ¢ we obtain

=_ 1
y——\/§x+2

:>X+\/§y=2\/§:%+%:1

i

i

|

|

|

i

i

|

|

|

|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

i

i

|

|

|

|

i

|

|

|

Therefore, the equation of the required line is x + v/3y = 24/3 |

Section C :

26.Here (—1,0) e Ax A= —-1€ A and0 € A 1

(0,)ceAxA=0cA and1c A :

-'-_150717614 1

It is given that n(A x A) = 9 which implies that n (A) = 3 :

SA=(-14,0,1) |

LA X A={(-1,-1),(-1,0), (-1, 1) (0, -1), (0, 0), (0, 1), (1, -1), (1, 0), (1, 1)} i

So the remaining elements of A x A are :

(-1, 1), (-1, 1), (0, -1), (0, 0), (1, -1), (1, 0) and (1, 1) |

27. The given system of inequation is :

LR () |
2z—1 z—1 3z+1 ..

s < I

39 |

|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

i

i

|

|

|

i

i

|

|

|

|

i

|

|

3

Now,i—’”+3?x> S

=13x>39

=x>3

=X € (3, )

So, the solution set of inequation (i) is the interval (3, co).

2x—1 z—1 3z+1
and, o 3 <1

(2z—1)—4(z—1) _ 32+1

12 4

—2x+3 3z+1
= 12 4

= -2x + 3 < 3(3x + 1) [Multiplying both sides by 12]

= -2x+3<9%x+3

= -2x-9x<3-3

= -11x<0

=x>0

= x € (0, 00)

So, the solution set of inequation (ii) is the interval (0, c0).

These solution sets are graphed on the real line in Figure (i) and (ii) respectively.
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From Fig. (i) and (ii), we observe that the intersection of the solution sets of inequations (i) and (ii) is the interval (3, 00)
represented by the common thick line.
Hence, the solution set of the given system of inequations is the interval (3, co).

L_g 0 3 +

—-—® 0 3 + @

ii.
28. To prove: Points A, B, C form equilateral triangle.
Formula: The distance between two points (X1, y1, Z1) and (X, Yo, Zp) is given by

D= \/(x2 — 1)’ + (g2 — 1) + (22 — 21)°

Here,

(x1, y1, 21)= (1, -1, -5)
(x2, ¥2, 22)= (3, 1,3)
(x3,¥3,23)= (9, 1, -3)

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Length AB = /(22 — 21)° + (92 — 91)° + (22 — 21)’ I
=VB-12+ (- (12 + (3 (-5)? :
=/(2)? + (2)2 + (8) |
= /At 4164 :
Length AB = /72 = 6+/2 1
Length BC = /(25 — 22)” + (3 — )" + (23 — 22)’ I
=/(9-32+(1—1)2+ (-3 - 3)? :
= V(6)2+ (0)* + (—6)> 1
= /36 +0+ 36 :
Length BC = /72 = 64/2 I
Length AC = \/ (w5 — 21)° + (us — 11)° + (25 — 21)° :
=V -1+ (1 - (1) +(-3-(-5))> :
= V()2 +(2)* + (2)? :
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

=64+4+14
Length AC = /72 = 6+/2
Hence, AB =BC = AC
Therefore, Points A, B, C make an equilateral triangle.
OR
Let Q (0, y, 0) be any point on y-axis.

PQ=1/(0-3)+(y+2)+(0—5)
=9+yP+4+4y+25=/y? +4y+38

But 1/y% + 4y + 38 =52

Squaring both sides, we have

y2 + 4y + 38 = 50

=y2+4y-12=0

={-2(y+6)=0

=y=2,-6

Thus coordinates of point Q are (0, 2, 0) and (0, -6, 0)
29. Here n = 10, which is even.

So the middle term is <% + 1) i.e. 6™ term
10
The general term in the expansion of (% + 9y) is

T,0=C, (%) ey

Putting r = 5 in (i)
10 2\10°° 5
Ts="Cs (g) - (%)
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:1005’;—;’ (9% yf= 252 x 2 x 59049y

= 61236 x°y°
OR

Here (3 + ax)® =2C)(3)?+°C1(3)% (az)+°C2(3) (az) > +°C3(3)% (az ) +. . .
ZQC[] (3)9+QC1 (3)8 ca- JH—QCz (3)7(0,)2 . I2+903 (3)6 calz+. ..
.. Coefficient of z2="C5(3)"a®
Coefficient of 23=%Cj3(3)%a?
It is given that
90, (3)7a?=C5(3)%a*= 36 - 37a®> =84 - 3% . a®

36:37 _ 108 _ 9

TO= s T

30.x%2- (2 +i)x-(1-7i)=0
Comparing the given equation with the general form ax? + bx + ¢ = 0, we get
a=1,b=-2+i)and c=-(1-7i)

—bt \/b274ac
2a

X =

(2+1)+1/(2+9)2+4(1—Ti)

= X=

2
= Qt)£vT-24i 0

Letx +iy = ;m then,

= (x +iy)?=7-24i

= x%-y? + 2ixy = 7 - 24i

= x2-y? =7 ...(ii)

and 2xy = -24

Now, (2 + y2)2 = (2 - y2)2 + 4x2y?

= (x? +y?)? = 49 + 576 = 625

add (ii) and (iii)
2x%2=32==>x%=16
=x=+14
put value of x in (ii)
y*=9
andy=+3
As, xy is negative [From (ii)]
=x=-4,y=3or,x=4,y=-3
= x+iy=-4=3ior4-3i
=T —24i=+4—3i
Substituting these values in (i), we get
(2+41)+(4—34)
2
=x=3-i,-1+2i
So, the roots of the given quadratic equation are 3 - i and -1 + 2i.
OR

=x=

We have, (x + iy)l/3 =a+ib

= x +iy = (a + ib) [cubing on both sides]

= x +iy=a’+i3b3+3iab (a + ib)

= x+iy=a’-ib3+i3a’b - 3ab?
:>x+iy:a3—3ab2+i(3azb—b3)

On equating real and imaginary parts from both sides, we get
x = a’ - 3ab? and y= 3a%b - b3

= £ =a%-3b%and 7 = 3a% - b?
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Now,%—%:aZ—Bb2-3aZ+b2

=-2a2-2b2=-2 (a2 +b?)
Hence proved.
31. Let S denote the universal set consisting of individuals suffering from the skin disorder, A denote the set of individuals exposed to

chemical C; and B denote the set of individuals exposed to chemical C,.

Now,

n(S) =200
n(A) =120
n(B) =50

andn (AN B)=30
i. Chemical C; but not chemical C,

i

i

|

|

|

i

i

|

|

|

|

i

|

|

|

|

i

|

|

Number of individuals exposed to chemical C; but not chemical Cy is :
=n(ANB) I
= n(A) - (AN B) :
=120-30=90 1
ii. Number of individuals exposed to chemical C, but not chemical Cq :
=n(A' N B) :
=n(B) -n(A N B) I
=50-30=20 1
iii. Number of individuals exposed to chemical C; or chemical Cy :
=n(AU B) :
=n(A) +n(B) -n(A N B) |
=120 + 50 - 30 :
=140 I
Section D :

32.5={1,2,3,4,5,6} i
-.n(S)=6 :
i. Suppose A be the event of getting a prime number. 1
Then, A= {2,3,5} :
~n(A)=3 I
Now, probability of event of getting prime number, :
i

i

|

|

|

|

i

|

|

|

|

i

|

|

|

|

i

|

|

|

i

i

|

|

|

i

i

|

|

|

|

i

|

|

. ]

_n) 3 _ 1
P(A)_n(S)_E_E

ii. Suppose event B = Getting a number > 3. Then,
B={3,4,5,6}
s.n(B)=4
Now, probability of event B,

MB) _a_ 2

P(B) =

n(S) 6 3
iii. Suppose E be the event of getting a number < 1. Then,
E, ={1}
son(E)=1
Now, probability of event E,
_ nE)
n(8)
iv. Suppose E; be the event of getting a number more than 6.

P(Ey)

1
6

Then,
E,={}=¢

= E; is an impossible event.

.". Probability of event getting a number more than 6,

Page 15 of 20



v. Suppose E3 be the event of getting a number less than 6. Then,

E;=1{1,2,3,4,5}

Now, probability of event Es,
E3) 5
P( S) — 6

d
33. We have to show that d—z = (sec x tan X + sec x)

where, it is given that
_ secr—tanzT
y secz-+tanzx
1 sinz
_ cosz ] sing _/l-sinz
y= cos + cosT 1+4sinz

. . 1-sinz
u=1-sinx,v=1+sinx, x = -
1+sinz
ifz=—
du dv
dz VX o ux e
dz - Vv
(14sinz) x (— cos ) —(1—sinz) x (cos z)
(1+sinz)?
_ —cosxz—sinz cosx—cos z+sinx cos
(1+sinz)2
_ —2cosz
(14sinz)?

According to the chain rule of differentiation
W _ &
de ~ dz © dx

_ | _cosz l-sinz | 1
= [ (Bshe) P x| ——

9 L
(1+sinz) 2

o=

I
[

[

[

I

[

[

[

[

[

I

[

[

[

I

I

[

[

[

I

I

[

[

[

I

I

[

[

[

I

[

[

[

[

[

I

[

[

[

| R 3
| Multiplying and dividing by (1 4 sin z)2
: i 2 1
[
I
I
[
[
[
I
[
[
[
[
I
I
[
[
[
I
I
[
[
[
I
I
[
[
[
I
I
[
[
[
I
[
[
[
[
[
I
[
[
[

2_
2

Do | =

cosz X (1+ sinz)

_3
2

osmx 1—0—sm:z: 1] X (1—sm w)

g
[

cosz X (1+sinz 1] X (cos a:) 2

cosz X (1+sinz)!]| x (cosz)?

(1+sinz)'] x (cosz) 3!
_ 1+smx

cos? z Lisi
1 +sinz
2 X 2

cos“ T cos“ T

Ccos T Ccos T

1 .
:secm( —i—w)
=sec X (sec X + tan x)

Hence proved

We have to find the value lim w
z—4/2 z2-2

Re-writing the equation as
3+22—1/(vV2+/1)°

= lim =

z—+/2 -2

V3+2z— 2+1+2\/_

= lim_————

z—+/2

T22—4/3422

= lim ————

z—/2 R

Now rationalizing the above equation

e o o o o n e S M M S S B B EEE EEE B B M BN M B S M BN BN BN N BN BN BN NN M BN BN SN BN SN SN M M M S M M M M mmm mmm mmn Emn mme mme mmn mme mme mme

3
1 3 . =
= |cosz % (1+sin:v)_3] x (1 —sinz) 2 x <M) 2

2

= |cosx X (1+sinx)5?] X (1—sinz) 2 x

2 2
] X (1—sinz) 2 x (1 +sinz) 2

1+sinz

3

1 2
1+sinz

OR
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(V3122—4/3+22) (V3122+,/3+22)

= lim
/2 2?2 (V3+2z+4/3+2/2)

Formula: (a + b) (a - b) = a% - b2

- lim (3+2z—(3+2+/2)) (1)
T2 222 (V3+2z+,/3+22)
- lim (22-2V72) )
e5vZ T2 (VBT2a4/312v7)
- lim 2(z—v/2) (1)
z—vZ @V VD) (372t 34249)
=2 1
22 2\/3+2\/2
1 1
2v2 (\/3+2\/2
34, 1.Sp=5+55+555+.......... up to n terms
=5[1+11+111+.......... up to n terms]
= % [9+99+999 + ....... up ton terms]

2[(10- 1) + (10? - 1) + (10° - 1) + ...... up to n terms]
% [10(10"71) _ n}

10-1

—35|1101om — 1) —

_9[ (10" — 1) n}

—50or —1)—- 3

=57 (10" = 1) — on
ii. Sp,=.6+.66+.666+ ............. up to n terms
=6[.1+.11+.111+.......... up to n terms]
:§[9+ 99 +.999 + ....... up to n terms]
_Q_ 99 4 999

=3 + 100 + 2000 + .o uptonterms]
— 8 L _ L S
_9_<1 1O)+<1 102>+(1 103> ...... uptonterms}
—sf

9L 102 103

e o

Il
o W
3
|
© |
—
=
|
2|
o |~
4
—_

35. According to the question, we can write ,
cos? 76° + cos? 16° - cos 76° cos 16°
In the above expression consider cos 76° cos 16°
[By using the trigonometric sum formula, we can say that,
cos(C + D) + cos (C-D) =2 cos C cos D]

Now multiply and divide this with 2, we get
2x (cos 76° cos 16°) _ cos(76°+16°)-+cos(76°—16°)

2 2
_ €08 92°+cos 60°

2
Consider the full expression,

= c0s276° + c0s276° - cos76° cos16°

cos 92°+cos 60° )

= c0s%76° + cos16° - ( >

Multiplying and dividing the terms cos? 76° + cos? 16° with 2

-2 cos? 76° L2 cos? 16° _ (COS 92°+-cos 60° )
2 2 2

= Licos 2(76) + 11+ L[cos 2(16) + 11 - (M)

2
[by using the formula, cos 26 = 2cos?0 - 1 = 2cos26 = cos 26 + 1]

= % [2 + (cos 152° + cos 32°)] - (M)

2
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[by using the formula, cos A + cos B = 2 cos (#)Cos (#)]

1 152°432° 152°—32° 92°+ cos 60°
=1+ 5[2cos< 5 ) cos( > )]- (%)

] O 920 600
1+ %[2 C08(1824 ) cos<1220 )]_ (cos -;—cos )

=1+ %[2 €0s(92°) cos(60°)] - (—COS 920?05 o0 )

Hence, cos? 76° + cos? 16° - cos 76° cos 16° :%
Hence, the required value is calculated.
OR
1° 1° 1°
LHS = tan 8275 = tan(90°— 5 )= cot 75 = cotA [say]
where, A = 717
cos A __ cos A(2cos A)

Now, cotA = =22 =
> sin A sin A(2 cos A)
[multiplying numerator and denominator by 2cos A]
__2 cos? A
2sin A-cos A
1 24 1 2 . .
= LLOS28 1. pog2p = 952 and sin 2z = 2sinx X cos T |
sin2A4 2
10 1+cos2(71?) 1+cos2<1—25> 10
=cot7—= = — = — [put A=7+=]
2 sin2(71—) sin2(1—5) 2
2 2
1 1+cos 15° 1+cos(45°—30°)
=cot7< = =
2 sin 15° sin(45°—30°)

_ 1+(cos 45°-cos 30°+sin45°-sin 30°)
(sin 45°-cos 30° —cos 45°-sin 30°)
. cos(x —y) =cosx cosy + sinz siny and sin(z — y) = sinx cosy — cos T siny]

—

V3 1
Rt aer)

(52
22 22
_ 24244341 y V3+1

(v3-1) V3+1
[multiplying numerator and denominator by /3 + 1]
_ 2V2(B+1)+(vB+1)(v3+1)

(vVB3-1)(+3+1)

2V6+2v2+(v3+1)%  2¢/6+2y2+3+1424/3

_3-1 2
2v/6+42y/24+2+/3+4

:ﬂﬁb%&ﬂﬁzvﬁ+vq+2+vg
V234 vV2+/2-1/24+4/3

= (V234 V2 V2) + (V2 +3)
=V2(V3+v2)+1(vV2+V3) = (vV2+ (V3 + V?2)
= RHS

.. LHS = RHS

Hence proved.

Section E

36. i. The curve traced by farmer is ellipse. Because An ellipse is the set of all points in a plane, the sum of whose distances from
two fixed points in the plane is a constant.
Two positions of hand pumps are foci Distance between two foci = 2c = 10 Hence ¢ = 5 Here foci lie on x axis & coordinates
of foci = (£¢, 0)

Hence coordinates of foci =(+5, 0)
oz y2
. 769 + 1= 1

Sum of distances from the foci = 2a
Sum of distances between the farmer and each hand pump is = 26 = 2a

Page 18 of 20



=2a=26=a=13m

Distance between the handpump = 10m = 2¢

=c=5m
2 =a2 .2
= 25=169 - b?
= b?=144

2 2

Equation is = + 51 =1
iii. Equation of ellipse is 1%’ + % =1 comparing with standard equation of ellipse a=13, b= 12 and c= 5 (given)
Length of major axis =2a=2 x 13 =26

Length of minor axis =2b=2 x 12=24

eccentricity e = £ = >
a

13
OR
Equation of the ellipse is 19”—(; + % =1 hencea=13and b =12
length of latus rectum of ellipse is given by g = 2?—25,44
37. i. We make the table from the given data.
Class fi cf Mid-point(x;) [x; - M| fix; - M|
0-10 6 6 5 23 138
10-20 7 13 15 13 91
20-30 15 28 25 3 45
30-40 16 44 35 7 112
40-50 4 48 45 17 68
50-60 2 50 55 27 54

N _ 50 _
Here, 9 =3 =25

Here, 25th item lies in the class 20-30. Therefore, 20-30 is the median class.
Here, 1 =20, cf =13,f=15,b =10 and N = 50

3o
" Median, M =1 + 7 X b
=M=20+22 x 10=20+8=28

Thus, mean deviation about median is given by

6
MD(M)=#;fi|wi—M| =$ x 508 = 10.16
=

Hence, mean deviation about median is 10.16.
ii. Here, 1 = 20, cf =13, f =15, b =10 and N = 50

N or
> Median, M =1 + 2f X b
= M=20+2-2 x 10=20+8=28
Efilzi— M|
iii. MD = — N
OR

N
M=1+ -2 X h

38.In a word ALLAHABAD, we have

Letters A L H B D Total
Number 4 2 1 1 1 9
So, the total number of words = DL DEXTx6x5 _ 756
412! 2x1

i. There are 4 vowels and all are alike i.e., 4 A’s.
Also, there are 4 even places which are 2nd, 4th, 6th and 8th. So, these 4 even places can be occupied by 4 vowels in i—: =1
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way. Now, we are left with 5 places in which 5 letters, of which two are alike (2 L’s) and other distinct, can be arranged in Z—:

ways.
Hence, the total number of words in which vowels occupy the even places = 2—: X i—f = ‘;’—: =60
ii. Considering both L together and treating them as one letter. We have,
Letters A LL H B D Total
Number 4 1 1 1 1 8

Then, 8 letters can be arranged in %ways.

So, the number of words in which both L come together = i—i =8X 7 x6x 5=1680
Hence, the number of words in which both L do not come together

= Total number of words - Number of words in which both L. come together

= 7560 - 1680 = 5880

Hence, the total number of words in which both L do not come together is 5880
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