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Preface

Pearson IIT Foundation Practice Book Series is designed to accompany the course-books available
in this series. Developed by a team of experienced faculties, this workbook series connects
the subjective knowledge to its real world applications through various text and chapter level
problems. Each chapter has a set of assessment tests which are mapped to chapters covered in
the course-book. These worksheets will guide students step-by-step towards understanding the
central concept of that particular chapter. These tests are recommended as after class material for
further practice.

Any suggestions for added or updated additional readings would also be welcome. Students can
share their feedback at reachus@pearson.com.
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How to Use the Practice Book

Many times, students face significant challenges in answering application level questions in Physics, Chemistry
and Mathematics. These Practice Books will enhance their problem-solving skill which will definitely lead to a
strong subject foundation. The entire practice book series are recommended to be used alongside II'T Foundation
course-books.

Students can refer the following steps while using the practice books:

s =

i

5

o0

While preparing for Foundation courses, students need to learn the fundamental concepts with utmost clarity. In
order to successfully complete the II'T Foundation course, one must prepare profoundly. Consistent hard work,
practice and perseverance are needed throughout the year.

During any competitive examination, one must exercise clinical precision with speed since the average time
available to respond to a question is hardly a minute. The aspirants should be conceptually excellent in the subject
owing to the negative marking in the examination. A better practice to solve the paper would be to go for the
easiest questions first and then gradually progress to the more complicated ones.

Regular practice of MCQs will assist the aspirants in preparing for the examination. In a nutshell, hard work,
conceptual clarity and self-assessment are the essential ingredients to achieve success in competitive examinations.
IIT Foundation course-books play an important role in understanding the concepts. Student need to read-up on
all concepts/theories in a regular and systematic manner.
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Reference: Coursebook - IIT Foundation Mathematics Class 10; Chapter - Geometry; pp. 13.1-13.49

Assessment Test 1 Time: 30 min.

Direction for questions 1 to 11: Select the correct answer from the given options.
Space for rough work

1. The following are the steps involved in proving that an angle in a semicircle
is 90°. Arrange them in sequential order.
(A) Find the value of ZAOB.
(B) Find the relation between ZAOB and ZAPB.
(C) Let AOB be a diameter of the circle and P be any point on the circle.
(D) Find the value of ZAPB.
(a) CADB (b) CBAD (c) CABD (d) CDBA
2. Inthe given figure (not to scale), PA:AQ=1:3 and ABIIQR. If QR =10 cm, then
find the length of AB (in cm).

P

Q R

(@) 2.5 (b) 3 (c) 35 (d) 4

3. In the given figure (not to scale), AD is the bisector of ZA. If AB =9 cm,
AC =12 cm, and BC =14 cm, then find the length of CD (in cm).

A

C D B

@ 7 b) 6 © 8 d) 9

4. In AABC, D is a point on AC such that BD L AC. If ZABC =90°, AB=15cm,
and BD =12 cm, then find the length of BC (in cm).

@) 20 (b) 18 © 16 d) 25



m Chapter 1 Geometry

5.

10.

In the following figure (not to scale), ABCD is rectangle, if AB = 20 cm,
BC =12 cm, and AF:FE = 3:2, then find the length of FE (in cm).

D A

E C B

(a) 1242 (b) 92 © 82 d) 62
In AABC, P and Q are on AB and AC, respectively, such that PQ||BC. If AP =
3x—2,PB=2x+7and AQ:QC = 2:3, then the value of x is .

(@) 16 (b) 3 (c) 6 (d) 4
Incircle of a triangle touches the sides AB at P, BC at Q, and CA atR.If
AB =5 cm and CR =3 cm, then the perimeter of AABC (in cm) is

(a) 16 (b) 12

(c) 8 (d) 20

In the given figure (not to scale), A, B, C, D, and E are concyclic points. If
ZACE =50° and ZABD = 85°, then find the measure of ZAED.

C
B D
A E
(a) 85° (b) 95°
() 135° d) 90°

In the given figure (not to scale), PT is a tangent to the circle at T. POR is a
straight line. If PT =12 cm and QR =7 c¢m, then find the length of PQ (in cm).

R

(@) 8 ®) 9 (© 10 d) 16

In the given figure (not to scale), ‘O’ is the centre of the circle, and AB and
PC are the tangents to the circle at A and P, respectively. If ZPAB = 40°, then
find the measure of ZPCA.

Space for rough work




Assessment Test | m

A C B Space for rough work
0 P
(a) 100° (b) 80°
(c) 60° (d) 70°
11. The distance between the centres of two circles with radii 4 cm and 5 cm is

10 cm. The length of their direct common tangent is (in cm).

@) V11 (b) 211

(©) 311 d) 411

Direction for questions 12 to 15: Match the values of Column A with those of Column B.

Column A Column B
(Distance between Centres of (Two Circles are)
Two Distinct Circles is d and

Radii are R, r (in cm))

12. d=5,R=6,andr=3 (a) Non-overlapping
13. d=7,R=4,and r=3 (b) Touching externally
14. d=5,R=8,andr=3 (c) Touching internally

15. d=7,R=3,and r=3 (d) Intersecting




m Chapter 1 Geometry

Time: 30 min. Space for rough work

Direction for questions 1 to 11: Select the correct answer from the given options.

1.

The following are the steps involved in proving that point A is on the perpen-
dicular bisector of BC in AABC, where AB = AC. Arrange them in sequential
order.

(A) Write relation between BD and CD.

(B) Draw AD LBC, where Dis a point on BC.

(C) Find the relation between AABD and AACD.

(D) Find the relation among the corresponding sides or angles of AABD and
AACD.

(a) BCDA (b) DBAC (c) BDCA (d) DBCA

In the given figure (not to scale), PQ||BC and AQ:QC = 3:2. If PQ =15 cm,
then find the length of BC (in cm).

A

B C

(@) 25 (b) 20 () 18 (d) 30

In the given figure (not to scale), AD is the bisector of ZA.If AB:AC=3:4 and
BC =21 cm, then find the length of BD (in cm).

A

B D C

(@ 7 (b) 9 (c) 12 (d) 15
In AABC, D is a point on AC such that BD L AC. If ZABC =90°, AB=15cm
and BC =36 cm, then find the length of BD (in cm).

160 168 175 180
= by —= 22 d) =
@) 13 ®) 13 © 13 @ 13

In the given figure (not to scale), ABCD is a square of side 10 cm. If CE=15 cm,
then find the length of FE (in cm).



Assessment Test Il m

D A Space for rough work
F
E C B
@) 2429 (b) 321 © 3429 d) 221

6. In APQR, A and B are two points on PQ and PR, respectively, such that
ABJ||QR. If PA =2x + 3, AQ = 6x — 16 and PB:BR = 3:4, then what will be the
value of x?

(@) 10 (®) 9 () 14 d) 6

7. In the given figure (not to scale), AB =3 cm and CD =4 cm. The perimeter of
the quadrilateral ABCD (in cm) is

D
A
C
B
(@) 10 (b) 9 (c) 14 (d) 12

8. In the given figure (not to scale), A, B, C, D, E and F are concyclic points. If
ZACF =35° and ZBDF = 60°, then find ZBEA.

B

C A

D F
E

(a) 25° (b) 30° (c) 35° d) 40°

9. The chords RQ and TS of a circle are produced to meet at P. If PQ =6 cm, QR =
9 cm, and PS =5 cm, then find the length of ST (in cm).

(@) 15 (b) 13 (© 11 d) 9

10. In the given figure (not to scale), ‘O’ is the centre of the circle. PA and PB are
the tangents to the circle at A and B, respectively. If ZOAB = 25°, then find
the measure of ZAPB.



m Chapter 1 Geometry

Space for rough work

B
(0]
A P
(a) 60° (b) 55° (c) 50° (d) 45°
11. The distance between the centres of two circles with radii 3 cm and 5 cm is
8 cm. The length of their transverse common tangent is cm.
@) 22 (b) 32
() 42 d) 0

Direction for questions 12 to 15: Match the values of Column A with those of Column B.

Column A Column B
(Two Circles) (Number of
Common Tangents)
12. Distance between the centres of the two circlesis (a) 0
5 ¢m and radii are 2 cm and 4 cm.
13. Distance between the centres of the two circlesis (b) 1
7 cm and radii are 5 cm and 2 cm.
14. Distance between the centres of the two circlesis  (c) 2
5 ¢m and radii are 7 cm and 2 cm.
15. Distance between the centres of the two circlesis  (d) 3
7 cm and radii are 4 cm and 2 cm.
(e) 4

(f) 5




Assessment Test Il 1.7

Time: 30 min. Space for rough work

Direction for questions 1 to 14: Select the correct answer from the given options.

1. The following are the steps involved in proving the basic proportionality
theorem for a AABC in which DE||BC. Arrange them in a sequential order.
(A) Draw EP L AB and DF 1 AC and join DC, BE.

(B) In AABC, DEIIBC.
(@) % = g—g is required to prove.

(D) Consider the ratio of area of AADE, ABDE and that of AADE, ACDE.
(E) Area of triangles BDE and CDE are equal.

(a) ABCDE (b) BCADE

(c) CBAED (d) BEACD

2. In AABC, D is a point on BC such that AD is a median. Which of the follow-
ing is true?
(a) AB?+AC?=AD?+ BC? (b) AB?+BC?=2AD?+2AC?
(c) AB?+AC?=2AD?+2BD? (d) AB?+BC?=AC?+CD?

3. In the following figure, ‘O’ is the centre of the circle.

N

B

If ZAOB =100° and ZCAB = 30°, then find the measure of ZABC.
(a) 100° (b) 50° (c) 90° (d) 70°

4. In the given figure, ‘O’ is the centre of the circle. If ZOAB =50° and ZOCB =
70°, then find the measure of ZAOC.

AN

B

(@) 60° (b) 30° (©) 120° d) 140°



m Chapter 1 Geometry

5.

In the given figure PB, PC, and QR are tangents to the circle at B, C, and A,
respectively. If PB = 12 cm, then find the perimeter of the triangle PQR.

C
R

,
N

Q B

(a) 16 cm (b) 30 cm (c) 24 cm (d) 36 cm

In the given figure, ZCAB =80°. BD and CE are angle bisectors of ZABC and
ZACB, respectively. Find the measure of ZBOC.

C
T
A E B
(a) 130° (b) 110° (© 100° (d) 140°

In a APQR, M lies on PR and between P and R such that QR = QM = PM. If
ZMQR =50°, then find £P.

1 1 1 1
32-° b) 37-° 42—° d) 47-°
(@) 32 (b) 37 © 425 (d) 47

Diagonal AC of a rectangle ABCD is produced to the point E such that
AC:CE=1:2.If AB=8 cm and BC =6 cm, find the length of DE.

(a) 124/5cm (b) 105 cm
(©) 8J5cm (d) 15v5ecm

In the given figure, if ST||QR and PS:PQ = 2:5 and TR = 21 cm, then the
length of PT is .

Q R

(a) 15cm (b) 14 cm (¢) 16cm (d) 18 cm

Space for rough work




Assessment Test Il m

10. In the given figure, if BC =25 cm and ZBAD = ZCAD, then what will be the Space for rough work

length of BD?
A
12 cm 18 em
B D C
(a) 8cm (b) 10 cm (c) 6cm (d) 9cm
11. In the given figure, if ZABC = 90°, BC = 12 cm, and CD = 8 cm, then the
length of AD is .
A
D
8
B 12 C
(a) 10 cm (b) 12 cm (¢) 9cm (d) 6cm

12. Ina circle, angle made by a minor arc in the major segment is 70°. Then, the
angle made by the same arc in the minor segment is

(@) 100° (b) 70° (©) 110° d) 120°

13. In the figure, ‘O’ is the centre of the circle. If ZABO = 30° and ZACO =50°,
then find the measure of ZOCB.

A
C
Bl

(@) 10° (b) 20° (c) 30° (d) 15°

%

14. In the given figure, PT =6 cm, ST =8 cm, and TQ =4 cm, then RT =

S
P
Q
R

(@) 3cm (b) 2cm (¢) 5am (d) 6cm



m Chapter 1 Geometry

Direction for question 15: r, and r, are radii and d is the distance between the centres
of two circles. Match the values of Column A with those of Column B.

15. Column A

Column B

(@) ry=ry<d<r +r,
(i) ry+r,=d
(iii) d=r, -1,

(iv) d>r +r1,

(A) Circles touch externally.
(B) Circles touch internally.
(C) Circles intersect each other.

(D) Circles are apart from each other.

(@) @) —(A); (i) - (B);
(b) () —(©); (i) = (A);
(@© @O—-(©); () (@A)
(d) (@) —B); (i) —(A)

(iii) »> (D); (@v) — (O)
(iii)) —» (D); (iv) — (B)
(iii) > (B), (iv) — (D)
(iii) = (C); (iv) = (D)

Space for rough work




Assessment Test IV m

Time: 30 min. Space for rough work

Direction for questions 1 to 14: Select the correct answer from the given options.

1. The following are the steps involved in proving vertical angle bisector
theorem for AABC in which AD is the bisector of Z/BAC. Arrange them in
sequential order.

(A) ZDAC = ZACP (alternate angles and ADI|CP) also ZBAD = ZAPC
(corresponding angles and AD||CP)

(B) In AABC, AD is the bisector of ZA.

(C) Draw CP||AD to meet BA produced at P.

(D) In AAPC, AC = AP (sides opposite to equal angles are equal).

(E) In ABCD % = % (by basic proportionality theorem).

(F) % = 2—](3: is required to prove.

(a) BFACDE (b) BECADE
(c) CBFADE (d) EDABCF

2. In AABC, ZABC =90°, BD L AC. Which of the following is true?
(a) AB?+AC?=B(C? (b) AB?+BD?=AC?
(c) AB+BC=AC (d) ADxDC =BD?

3. In the following figure, ‘O’ is the centre of the circle and AC = BC. If ZACB
=40°, then find the measure of ZOAC.

C

>

(a) 50° (b) 20° () 40° (d) 60°

4. In the given figure, ‘O’ is the centre of the circle. If ZOPQ = 60° and ZORQ
=70°, then find the measure of ZPSR.

S

PR

(a) 50° (b) 60° (c) 20° (d) 40°



m Chapter 1 Geometry

5.

10.

In the given figure, PQ, PR and QR are the tangents to the circle with centre
O. A, B and C are points of contact. If PQ =12 cm, PR = 10 cm, and CR =
2 cm, then find the perimeter of the APQR.

(a) 24 cm (b) 28 cm (¢) 32cm (d) 26 cm
In triangle PQR, QO and RO are the bisectors of /PQR and /PRQ, respec-
tively. Find the measurement of /QPR , if ZQOR = 140°.

(a) 100° (b) 70° (c) 80° (d) 110°
In AABC, P lies on AC, between A and C such that BC = BP = AP. If Z/BCP =
70°, then find ZA.

(a) 45° (b) 55° (c) 35° (d) 65°
Diagonal AC of a rectangle ABCD is produced to point P such that AC:CP =

1:1, AB =8 cm, and BC = 6 cm. Find the length of DP.

(a) 2473 cm (b) 3473 cm
(© 263 cm (d) 63 cm
. In the given figure, if I?Q”ﬁand AP:PB = 2:3 and QC = 12 cm, then the
length of AQ = .
A
P Q
B C
(a) 8cm (b) 10 cm (¢) 6cm (d) 9em

In the given figure, if BD:CD = 3:4, ZBAD = ZCAD, and AB = 12 c¢m, then
find the length of AC.

Space for rough work




Assessment Test IV m

A Space for rough work
B D C

(a) 12cm (b) 15c¢m (c) 16cm (d) 10cm
11. In the given figure, ZPQR =90° QS =10 cm, and PS=8 cm. If PS 1L PR, then

find the length of RS.

P
S
Q R
(@ 12am (b) 8am (© 95am (d) 125am

12. If an angle made by a minor arc in the corresponding minor segment is 132°,
then the angle made by the same arc at the centre of the circle is

(@) 66° (b) 58° (©) 96° (d) 118°

13. In the figure, ‘O’ is the centre of the circle. ZABO = 40° and LACO = 20°.
Find the measure of the ZOCB.

e
(a) 25° (b) 30° (c) 35° (d) 40°

14. In the given figure, AB and DC are two chords of a circle produced to meet
atP. If PA=8 cm, PB=4 cm, and PD =16 cm, then PC =

p
C

(@) 2cm (b) 3cm (¢) 4cm (d) 6cm



m Chapter 1 Geometry

Direction for question 15: (r, and r, are radii and d is the distance between the centres

i ) Space for rough work
of two circles). Match the values of Column A with those of Column B.

15 Column A Column B
(Two Circles) (Number of Common
Tangents)

(@) ry=6cm,r,=4cm,andd=7cm  (A) 4
(i) r,=4cm,r,=3cm,and d =8 cm (B) 2
(iii) r,=5cm,r,=2cm,andd=3cm (C) 1

(iv) r,=9cm,r,=5cm,andd=3cm (D) 0

(@) (1) —(A); (i) —B); (iii) - (D); (iv) = (C)
(b) ) — (B);, (i) > (A); (i) » (D); (iv) = (O)
(@ 1) —([D); (@(i)—B); (i) —(C); (iv) > (A)
(d) @) —B); (i) —(A); (i) - (C); (iv) - (D)

Answer Keys

Assessment Test 1

1. 2@ 30 4@ 5@ 6@ 7@ 8&® 9.0 10 ()
1. () 12.(d) 13.(b) 14.(c) 15 (a)

Assessment Test 11

1. 2@ 3® 4@ 5@ 6 7.() 8@ 9®b) 10 ()
1. (d) 12.(0) 13.(d) 14.(b) 15. (e)

Assessment Test I11
1. b)) 2 () 3. 4 () 5. (a) 6. (a) 7. (a) 8. (a) 9. b)  10. (b)
11. (@) 12.(c) 13.(@) 14.(a) 15.(c)

Assessment Test IV
1. (b) 2.(d) 3.0 4@ 5. (b) 6. (a) 7. (c) 8. (a) 9. @)  10. (c)
11. (d) 12. () 13.(b) 14.(a) 15.(d)



Linear Equations and
Inequations;
Quadratic Equations

Reference: Coursebook - IIT Foundation Mathematics Class 10; Chapters - Linear Equations in Two Variables; Quadratic
Equations and Inequations; pp. 3.1-3.17; 4.1-4.19

Assessment Test 1 Time: 30 min.

Direction for questions 1 to 11: Select the correct answer from the given options.
Space for rough work

1. The following steps are involved in finding a number, if the positive number
is less than its square by 30. Arrange them in sequential order.

(A) x*-x-30=0 (B) x=6

(C) x2-x=30 (D) (x+5)(x—=6)=0
(a) CADB (b) DCBA

(c) DCAB (d) CDAB

2. If x +2y+ 3z =21 and 3x + 2y + z = 43, then find the value of x +y + z.
(a) 10 (b) 11 (c) 14 (d) 16

3. For what value of k do the system of equations 2x + 3ky = 4 and 6x + 27y =12
has infinite solutions?

(@ 1 (b) 2 (c) 3 (d) 4
4. If 7x + 8y = 21 and 8x + 7y = 20, then find the value of x —y.
(@ 0 (b) 1 (© -1 d 2

5. If one of the roots of a quadratic equation having rational coefficients is
3+ /2, then the quadratic equation is

(@) x2 -32x+6=0 (b) X2—6x+7=0
(© ¥+32x+6=0 (d) ¥2+6x+7=0
6. If oand fare the roots of x> — 5x + 7 = 0, then find a2 + 2.
(@) 11 ®b) 14 (© 18 (d) 20

7. If |x+4| <2, then find the number of integer values of x.
(@ 1 (b) 2 (© 3 (d) 4
8. The present age of a father is three times that of his son. Seven years ago,

the father’s age was five times the son’s age. What will be the sum of their
present ages (in years)?

@) 50 (b) 56 (©) 61 d) 64
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9. Ajitrowed a boat 30 km downstream from a point P and returned to Pin 8 h.
If the speed of his boat in still water is 8 km/h, find the speed of the stream
(in km/h).
(@) 1.5 (b) 2 (c) 2.5 d) 3
10. Find the number of solutions of the equation |x|2— 5|x|+6=0.
(@) 0 (b) 2
(c) 3 (d) 4
11. Find the value of \/ 240 ++/240++/240 + .0 .
(@) 15 (b) 16
(c) 15 (d) -16
Direction for questions 12 to 15: Match the statements of Column A with the values
of Column B.
Column A Column B
12. The maximum value of —=3x% + 12x + 8 is (@) 2
attained at x =
13. One of the roots of the quadratic equation (b) 3

14.

15.

2 —6x+9=0is
If 5x + ky = 22 and kx + 5y = 23 are inconsist- (c) 4
ent, then k can be

The sum of the roots of g x2—-10x+2=0is (d) 5

(e) 6

Space for rough work




Assessment Test Il m

Time: 30 min. Space for rough work

Direction for questions 1 to 11: Select the correct answer from the given options.

1
1. If the sum of the roots of the equations kx> — 3x + 6 = 0 is —, then find the
product of the roots of that equation. >

The following steps are involved in solving the above mentioned problem.
Arrange them in sequential order.

(A) Given, 3 = 1
k 5
(B) The product of the roots = %

(C) The sum of the roots of the equation = %

(D) Ask=15,%=%=§
(a) CADB (b) ACBD
(c) CABD (d) CBDA

2. If 2x+y+3z =12 and x + 3y — z = 16, then find the value of x + y + z.
(@) 6 (b) 8 (c) 10 (d) 12

3. For what value of k do the system of equations 5x — 2ky = 10 and 6x + 8y = 21
has no solution?

-5 10
- b) —

@ 3 ®) 3
5 -10
2 d —

© 3 (d) =

4. If 15x + 11y = 41 and 11x + 15y = 37, then find the value of x + y.
(a) 3 (b) 4 (c) 5 (d) 6

5. If one of the roots of a quadratic equation having rational coefficients is
5- /3, then the quadratic equation is .

(a) x2—10x+22=0 (b) x2-23x+11=0
(€) x2+10x—22=0 (d) x2+23x-11=0
6. If o and g are the roots of x2 + 2x — 3 = 0, then find the value of %+£.
o
5 10
_= b) ——
(a) 3 (b) 3
5 7
e d) -~
(© 1 (d) 1

7. If |x - 1| < 5, then find the number of integer values of x.
(a) 10 (b) 11 (© 9 (d) 12
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8. A two-digit number is 9 more than the sum of its digits. The difference
between the digits is k. Find the number of possible values of k.
(@) 10 (b) 9 (c) 7 (d) 8
9. Ramesh rowed a boat 24 km upstream from point A and returned to A in
10 h. If the speed of his boat in still water is 5 kmph, find the speed of the
stream (in kmph).
(@ 1 (b) 1.5 () 2 (d) 2.5
10. Find the number of roots of the equation |x[* + 7|x| + 12 = 0.
(@) 0 (b) 2 (© 3 (d) 4
11. Find the value of \/132 —132-4/132—...0 .
(@) -11 (b) 12
(c) 12 d 11
Direction for questions 12 to 15: Match the statements of Column A with the values
of Column B.
Column A Column B
12. The minimum value of 2x2 - 5x + 11 is (a) _10
attained at x = 3
13. One of the roots of the quadratic equa- (b) >
tion 4¥2 -9 = 0 is 4
14. If kx —2y =11 and 5x + 3y = 23 are (c) S
inconsistent, then the value of k can be 3
15. The product of the roots of the equa- (d)

tion 3x2 - 2x—-5=01is

(e)

N|W WlN

Space for rough work




Assessment Test Il m

Time: 30 min. Space for rough work

Direction for questions 1 to 14: Select the correct answer from the given options.

1. Find the solution of vx+1- +x—1 = v/4x 1. The following are the steps
involved in solving the above mentioned problem. Arrange them in sequen-
tial order.

(A) \/Z +1- \/2 -1= \/4 (%) —1 =1 #2, which is not possible.
.. There is no solution for the equation.

(B) 2x*-1=2x-1

©) (x+1)+(x-1)-2(\x+1) (fx—-1) =4x—-1
2 -2 —1 =4x -1

(D) 4(x2—1)=4x2+1—4x=>x=2

(E) (Wx+1-+x-1¢ = (Jax—-1)?
(a) BECAD (b) BEACD
(c) EBCDA (d) ECBDA

2. The number of common solution(s) for the system of linear equations 2x +
3y+5=0and4x+6y—-10=0is

(@ o0 (b) 1
(c) 2 (d) infinite
3. Ifasb=52anda+b=28,thena=__
(a) 10 (b) 15 (c) 20 (d) 25

4. The total cost of 18 erasers and 27 pencils is ¥228 and the total cost of 20 eras-
ers and k pencils is ¥256. Which of the following cannot be the value of k?

(@) 25 (b) 30 (c) 32 (d) 35
5. The roots of (x — 3) (x +2) =0 are and

(@) 2,3 (b) 2,3 () —2,-3 (d) 2,-3
6. If o and SBare the roots of the equation x? —3x +2 = 0, then é + % =

1 3 5 2

(a) 5 (b) 5 (© 5 (d) 3
7. The discriminant of 2x? — 8x + p = 0 is —64. The number of values that exist

forpis

(@ 0 (b) 1 () 2 (d) 3

8. Find the nature of the roots of x2 —x +1 = 0.

(a) Rational and equal (b) Rational and distinct

(c) Irrational and distinct (d) Complex conjugates
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9.

10.

11.

12.

13.

14.

The maximum or minimum that 3x% + 9x + 11 attains at x =

3 -3 2 -2

2 b) — z d) —=
@ - ®) - © 3 d 3
Find the maximum/minimum value of the quadratic expression x? + 4x + 8.
(a) Minimum value is 4. (b) Maximum value is 4.
(¢) Minimum value is 14. (d) Maximum value is 14.

Find the breadth of a rectangular hall, if its length exceeds its breadth by
18 m and the area of the hall is 243 m?.

(@ 9m (b) 27 m (c) 81m (d) 3m
Find the range of x, if |x-3]| < 15.

(a) -12<x<18 (b) -18<x<12

(c) —6<x<9 (d) -15<x<15

For what value of k, will the following system of equations be consistent?
4x -5y =6and 16x - 20y = k

(@ 12 (b) 18 (c) 24 (d) 30
Which of the following is true for two linear equations, 2x + 3y + 4z = 42 and
9x + 13y + 17z = 184?

(@ x+y+z=14 (b) x+y+z=16

() x+y+z=18 (d) x+y+z=20

Direction for questions 12 to 15: Match the values of Column A with those of

Column B.
15. Column A Column B
(ax?+bx+c=0) (Nature of Roots)
(i) b*>—4ac=0 (A) Irrational and unequal
(ii) b? - 4ac < 0 (B) Rational and equal
(iii) b* — 4ac > 0 and perfect square (C) Complex conjugates

(iv) b — 4ac > 0 and not perfect square (D) Rational and unequal

(@ @) —([D); (i) —(C); (i) —(B); (Gv)—(A)
(b) () = (A); (i) > (D); (iii) — (B); (iv) = (C)
(@ @ —B); @(i)—(C); (i) —(A); (Gv)— (D)
(d) @) —B); (@i)—(C); (i) —(D); (v) —(A)

Space for rough work




Time: 30 min.

Direction for questions 1 to 14: Select the correct answer from the given options.

1.

Find the value of x, when 4(4**+1) —2(4*+1) +1 = 0.
The following steps are involved in solving the above mentioned problem.
Arrange them in sequential order.
(A) 47224 %14 1=0 (B) Let4**l=y
(€) x=-1 (D) y=1
(E) ¥*-2y+1=0
(a) ABECD (b) ABEDC
(c) ABCED (d) ABDEC
The number of common solutions of 2x + 3y +4 =0 and 4x + 6y + 8 =0 is
(@) 0 (b) 1
(c) 2 (d) infinite
Ifxy=27and x+y =81, theny =
(a) 18 (b) 63 () 72 (d) 54
. Six years hence, the age of a father will be thrice the age of his son. Three
years ago, the father’s age was p times his son’s age. Which of the following
cannot be the value of p?
(@ 5 (b) 4
(c) 3 (d) 6
The roots of (x++/2) (x—+/3)=0are .
(@) V2,43 (b) 2,3
(© —2,43 (d) V2,3
If zand S (> 0) are the roots of the equation x? + 7x + 12 = 0, then 1 —% =
o
5 7 1 11
= b) = - d) =
@ ® © 35 @ 3
The discriminant of 3x? — kx — 12 = 0 is 169. Find the number of values exist

for k.

(@ 0 (b) 1

(c) 2 (d) More than 2
Find the nature of the roots of 532 —2x — 1 = 0.

(a) Rational and equal (b) Rational and distinct
(¢) Irrational and distinct (d) Complex conjugate

Assessment Test IV | 717/

Space for rough work
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9.

10.

11.

12.

13.

14.

For what value of x, 7x% — 6x + 4 has minimum value?
6 4 3 1
2 b) = 2 d) -
(a) - (b) - (c) - (d) -

Find the maximum/minimum value of the quadratic expression —4x? + 8x + 3.

(a) Minimum value is 7. (b) Maximum value is —7.

(¢) Minimum value is —7. (d) Maximum value is 7.

Arational number is less than its square by 20. How many such numbers exist?

(@) 0 (b) 1

(c) 2 (d) More than 3
Find the range of values of x, if |[x—-2| > 6.

(@) x>8orx<—4 (b) x>8orx>4
(c) x<8orx>4 (d) x>-8orx>4

For what value of k, will the following pair of linear equations have no
solution?

3x+4y=5and Gk+1)x+8y=k+2

5 5 2 4
(a) 5 (b) E (c) 5 (d) 5

Which of the following is true for two linear equations 2x + 5y + 6z = 84 and
7x +4y + 3z =967

(@ x+y+z=6 (b) x+y+z=38

() x+y+z=10 (d) x+y+z=20

Direction for question 15: Match the values of Column A with those of Column B.

15.

Column A Column B

(@ax+by+c,=0and ayx+byy+c,=0) (Number of Solutions)

Ja b N
@) 4, b, (A) Infinite
b
(ii) 4 %L (B) Unique
& b
b
i A= _4a (C) Zero
m b o
b
(iv) R (D) Cannot be determined
b, b ¢

Space for rough work




Answer Keys m

a) (i) = (C); (i) — (B);, (i) = (A); (@{iv) = (D) Space for rough work

(
b) (@) = (D); (i) — (B);, (i) - (A); (iv) = (C)
o ()—®B); () —(D); (i) —(C); (iv)—>(A)
d) ()= (D); (@) —®B); (i) = (C); (iv) - (A)

(
(
(
(

Answer Keys

Assessment Test I
1. (@) 2.(d) 3. (@) 4. (c) 5. (b)) 6 (@) 7. (c) 8. ) 9.(b) 10.(d)
11. (b) 12. (@) 13.(b) 14.(d) 15. (e)

Assessment Test 11
1. (c) 2.b) 3. 4 (a) 5. (a) 6.b) 7.() 8((®B 9@ 10 ()
1. (d) 12.(b) 13.(e) 14.(a) 15. (c)

Assessment Test I11
1.(d) 2 (@) 3. (c) 4. (b) 5 (a) 6.b) 7.(b) 8() 9.(b) 10.(a)
11. (@) 12. (@) 13.() 14.(b) 15.(d)

Assessment Test IV
1. b 2@ 30  4() 5. (c) 6. (c) 7. (c) 8. (c) 9.(c) 10. (d)
11. () 12. (@) 13.(a) 14.(d) 15. (b)
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Matrices; Ratio,
Proportion, and Variations;
Commercial Mathematics

Reference: Coursebook - IIT Foundation Mathematics Class 10; Chapters - Matrices; Banking; Taxation; Instalments;
pp. 10.1-10.18; 22.1-22.11; 23.1-23.9; 24.1-24.5

Assessment Test 1 Time: 30 min.

Direction for questions 1 to 11: Select the correct answer from the given options. Space for rough work

1. Solve the system of linear equations 5x — 3y = 16 and 4x + y = 6 by Cramer’s
method.

The following steps are involved in solving the above mentioned problem.
Arrange them in sequential order.

(A) B1:[166 _13]andB2=[5 16]

4 6
® > 2*="|=axs
4 1|y 6
©) |A|=17%0
(D) |B,|=34and |B,|=-34
B B
o a B, Bl
| Al | Al
() DABCE (b) BCADE
(c) BCAED (d) DBCAE
a*+b?
2. If a:b =3:4 and b:c = 3:4, then find the value of .
b* +c?
2 4 3
= b) — — d) 1
@ 3 ®) 3 © 7 (d)
4 -1 3 5 1 9
3. IfAx [1 0 5] 0 -3 6| is asquare matrix, then find the order of A.
1 8 4
(a) 3x2 (b) 2x3 () 3x1 (d) 2x2

4. If Ais 2 x 2 matrix and det(5A) = 875, then find det (A).
(@) 5 (b) 25 () 7 (d) 35
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5.

6

7.

10.

11.

-1
If Iis a 2 x 2 identity matrix, then the matrix [(31)10] =

1 1

(@) 301 (b) BTOI () 321 (d) 31—01

JBx+7+,/5x-7
If * * =2, then find the value of x.

J5x+7—\[5x-7

7 7 2 2

z b) ~ z d =
(@) z (b) 1 (c) 5 (d) Z

Which of the following is true?

(a) If Ais a symmetric matrix, then AT need not be a symmetric matrix.

(b) Matrix inversion method is used to solve simultaneous linear equations
in two variables, when Cramer’s method is not applicable.

(c) For any two squares matrices of same order (A B)™' = A1 B..

(d) If A and B are any two squares matrices and (A + B)? = A2 + 2AB + B?,
then A and B are commutative.

A person invests I55,000 in buying 120 shares of a company available at
a discount of 10%. If the company pays a dividend of 15%, then find his
annual income from the investment.

(a) %9000 (b) 8000 (c) 10,000 (d) 7000

Find the compound interest on 360,000 for 3 years, compounded annually
and the rate of interest being 8%, 10%, and 15% for the three successive
years, respectively.

(a) 19,568 (b) 20,786

(c) %21,972 (d) 322,364

Raju deposits 32500 per month in a recurring deposit account for 5 years at
8% per annum. Find the amount he receives at the time of maturity.

(a) 1,80,500 (b) 1,90,750

(c) %2,05,250 (d) 2,10,500

Ajay bought an article for ¥660, which includes a discount of 25% offered
on the marked price and 10% sales tax on the remaining amount. Find the
marked price of the article.

(@) %750 (b) %800 (c) %850 (d) %900

Space for rough work




Assessment Test | m

Direction for questions 12 to 15: Match the statements of Column A with the values Space for rough work
of Column B.
Column A Column B
2x+3 .
12. 1 Y 3, then x:y (a) 52
2x -3y
3 3 b2

P +32b 158
14, Tf25x2-30x y +9 y*>=0 then x:y (c) 2:5
15. The compound ratio of 2:7 and 14:5 (d)4:5
(e) 3:1
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Time: 30 min.

Direction for questions 1 to 11: Select the correct answer from the given options.

1.

Solve the simultaneous linear equations 2x + 5y =17 and 7x — 2y = 1.

The following steps are involved in solving the above mentioned problem.
Arrange them in sequential order.

(A)x—ATB- 2 5 T {17]
7 2| |1

(B) [2 5][’(—:{17]@&:8
7 =2||ly] 7|1

c x| 1 [ -39 [

© [y}__ﬁ_—117]_[3}

oy L 2 —5][17] 1] -39

( )x_—4—35‘—7 2] 1] 39|-117

(a) BCAD (b) CBAD () BACD (d) BADC
If f%:& then find a:b.

(a) V5:2 (b) 2:4/3 (©) 3:5 (d) 3:4/5

A, B, and C are three matrices. If the order of B is 3 X 3 and the order of the
product A B Cis 2 x 4, then find the order of A.

(a) 3x2 (b) 2x3
(c) 2x4 (d) 4x2

The order of a matrix A is 2 x 2. If det(A) =5 and det(kA) = 245, then find the
value of k.

(@) 7 (b) 8 () 4 (d) 5
1\ 20
. IfIis a 2 x 2 identity matrix, then find the matrix l(gl) ]
() -1 (b) —-T (@) 501 (d) 507
a) 520 ) 510 C)
8x+5+,/8x-5
If * o 2, then find the value of x.
J8x+5—,[8x-5
25 13 16 9
= b) =2 = d) =
@ 3 ®) 5 © 5 @ 3
Which of the following is false?

(a) Matrix multiplication is associative, i.e., A(BC) = (AB)C.
(b) For any two square matrices of same order, (AB)T = BT AT.

Space for rough work




10.

11.

(c) For any three matrices A, B, and C, if AB = AC, then it implies that B=C
orA=0.

(d) For any matrix A, AAT=1.

Ramesh invests 368,000 in buying 150 shares of a company available at
a premium of 320. If the company pays a dividend of 10%, then find the
annual income from the investment.

(a) 5000 (b) %6000 () 7000 (d) 8000

Find the compound interest on ¥1,20,000 for 3 years, compounded annually
and the rate of interest being 5%, 10%, and 12% for the three successive
years, respectively.

(a) 328,500 (b) 329,356

(c) 332,684 (d) 35,232

A person deposits ¥1800 per month in a recurring deposit account for 10
years at 5% per annum. Find the amount he receives at the time of maturity.
(a) 32,15,850 (b) 32,40,750
(c) %2,70,450 (d) %2,85,350

The list price of an article is ¥3300 and the sales tax applicable on the article
is 10%. If a customer asked the shopkeeper to give a certain discount on its
list price such that he pays %3300 inclusive of sales tax, then find the dis-
count offered.

(@) 300 (b) 3275 (c) 325 (d) 3350
Direction for questions 12 to 15: Match the statements of Column A with the values
of Column B.

Column A Column B

12. If a:b=3:2, then (5a + 3 b):(5a — 3b) (a) 4:3
3 3 2
13, 1If x3+—xZ = @, then x:y (b) 7:3
¥ +3x7y 62
14. Tf 9x% + 16 y? = 24 xy, then x:y (c) 2:3
15. The compound ratio of 3:5 and 10:9  (d) 3:2

(e) 5:2

Assessment Test Il m

Space for rough work
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Time: 30 min. Space for rough work

Direction for questions 1 to 15: Select the correct answer from the given options.

1. Solve the system of linear equations 2x + 5y = 9 and 3x — 2y = 4 by inverse
matrix method.

The following steps are involved in solving the above mentioned problem.
Arrange them in sequential order.

2 35

3 =2

19 19
(B) 2x+5y=9
3x—-2y=4

@[

9
(D) A__3 2},){ ;B:M

—

2 i E+@
® x=|19 19 19 19

3 —2 27 8

119 E 19719
(a) BCADE (b) DBAEC
(c) BDAEC (d) DBEAC

2. fA= (3 4] then A+ Al=
57
(a) 3I (b) 5I () 71 (d) 101
3 2 .
3. fM= |:7 p 4:| and det. M + 1 = trace of M, then find the value of d.
(@) 12 (b) 14 (¢) 13 (d) 9

4. A, 5 By, 5 and C,, are three rectangular matrices. Which of the following
products is possible in A, B, and C?

@) (AB)C (b) (BO)A (©) (CB)A d) (AC)B

5. If (4a + b):(5a — 2b) = 14:11, then find the ratio a:b.
(a) 4:5 (b) 2:3 (¢) 3:2 (d) 21



10.

11.

12.

13.

14.

If,/a+bx
Ja—bx

21a 23a 20a 25a
la by =2 A q =22
@ 2% ®) Sop © 23 @ 575

= ;, then find the value of x in terms of 4 and b.

If 36 men can complete a piece of work in 12 days, working 8 h/day, then
find the number of days required to complete the same work by 48 men
working 6 h/day.

(@) 6 (®) 9 (c) 8 (d) 12

. When a body at rest was pushed, the force applied on it varies directly with

the acceleration with which it moves. It moved with an acceleration of 8 m/s?
as a result of 20 N applied on it. With what acceleration would it have moved
if a force of 5 N was applied on it (in m/s?)?

@) 4 (b) 2 ©) 36 d) 24

If the sales of a company in the years 2012, 2013, and 2014 are worth 1.6
crores, 3 crores, and 2.5 crores, respectively, then find the percentage change
in the sales of the company over the given period.

(a) 20% decreases (b) 62.5% increase

(c) 62.5% decrease (d) 56.25% increase

A sells an article to B at 20% profit. B sells the same article to C at 10% profit.
What is the difference between C’s cost price and A’s cost price, if B makes a
profit of T66?

(a) T150 (b) 160 () 176 (d) 136

Two articles are sold for 313,860 each. There is a loss of 10% on one article
and a profit of 10% on the other. What is the overall profit or loss (in 3)?

(a) 0 (b) %138.60
(c) %280 (d) %272.20

The difference between the S.I. and the C.I. on a sum of 328,000 for 2 years
for the same rate of interest is ¥70. Find the rate of interest.

(a) 10% (b) 12% (C) 15% (d) 5%

If Mr OP bought 1,00, 240 shares of a particular company at a premium of
%48 paying 12% dividend, then find Mr OP’s rate of returns.

(@) 12% (b) 8% (c) 10% (d) 9%

A laptop is offered for ¥30,000 cash or for ¥10,000 down payment followed
by two monthly instalments of 310,200 each. Calculate the rate of interest
under simple interest (approximately).

(@) 16% (b) 20% () 18% (d) 22%

Assessment Test Ill | <17/

Space for rough work
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15. Match the values of Column A with those of Column B.

Column A Column B
(i) (ATB)T (A) BTAT
(i) (ABDHT (B) BAT
(iii) (AT BT (C) BA
(iv) (AB)T (D) BTA

@) @) —(©); (i) —([D); (i) — (B); (iv) = (A)
(b) ) —(C); (i) —B); (i) > (D); (iv) = (A)
(@ @ —([D); (i)—(C); (i) —B); @Gv)—(A)
(d) @) —([D); (i) —(B); (i) —(C); (iv)—>(A)

Space for rough work




Assessment Test IV m

Time: 30 min. Space for rough work

Direction for questions 1 to 15: Select the correct answer from the given options.

1.

Solve the system of linear equations 3x + 5y =19 and 4x — 3y = 6 by Cramer’s

method. The following steps are involved in solving the problem. Arrange

them in a sequential order.

Byl < LBl

Al A

(B) 3x+5y=19
4x-3y=6

(C) |A| =—9-20=-29=20

D) A=[fl j}w[ﬂ;ﬁ{f]

19 5
(E) B, =[

(A) x=

6 -3

3 19
Bzz[4 6:|:>|B2|=—58

:|:>|B1|:—87

(a) BCDAE (b) DBECA
(c) BDCEA (d) BDECA

2
. IfP= > , thenP+P1=
73

(@) 2I (b) 51 (c) 8I (d) 101

5 8
IfN=|, x_g|and det Nis3 more than its trace, then find the value of x.
(@) 14 (b) 16 (c) 13 (d) 15
IfP, ., Q. , and R are three rectangular matrices, then the order of the
matrix (QP)R is .
(@) Ixn (b) mxl (¢) mxm (d) Ixl

If (4x — 5y):(3x + 2y) = 3:8, then find the ratio x%:y2.
(@) 1:2 (b) 1:4 (c) 4:1 (d) 21

Ifw/3+5x 7

= —, then find the value of x.
J3-5x 2
27 18 17

10
@ = () =3 © = @ =3




m Chapter 3 Matrices; Ratio, Proportion, and Variations; Commercial Mathematics

7.

10.

11.

12.

13.

14.

The expenditure of a family of 6 members for 5 months is 1980. Find the
expenditure of family of 9 members for 3 months.

@) 1782 (b) 1972 (c) 1892 (d) 1888

In a country ‘C’, the government collects population tax in such a way that
the tax is directly proportional to the square of the number of children. If
a family of two children has to pay %3144, then find the tax imposed on a
family of 3 children.

(@) 12,576 (b) 37,074 () 4,666 d) 1,076

A student scores 80 marks, 60 marks, and 75 marks in three stages of a test.
The maximum marks in each stage is 100. Find the percentage change from
the first stage to third stage.

(a) 6.25% increase (b) 20% decrease

(c) 20% increase (d) 6.25% decrease

Mr X sells his scooter to Mr P at 20% loss. Mr P sells it to Mr R at 15% loss.
What is the difference in the cost prices of Mr X and Mr R, if the loss of Mr P
is ¥1050.

(a) 32500 (b) %2600 (c) %2800 d) 2750

Mr B sells his two cars for 34,20,000 each but one gives him 16% loss,
whereas the other gives him 5% profit. Find his profit or loss percentage on
the whole.

(a) 10.5% loss (b) 6.66% loss

(c) 8.25% loss (d) 11% profit

The difference between the compound interest and the simple interest
yielded in two years on a certain sum is 32500 at 25% rate of interest. Find
the sum (in ).

(a) %3000 (b) 40,000

(c) %25,000 (d) %55,000

Mr A bought 120 shares of a company at a discount of 20. If the company
pays a dividend at the rate of 20% per annum and Mr A earns 32520 per
annum on his investment, find the number of shares purchased.

(a) 100 (b) 105 (c) 125 (d) 120

A smart phone is available for ¥20,500 cash down or for ¥500 down payment
followed by a monthly payment of ¥10,500 up to 2 months. Find the rate of
interest under the instalment plan, approximately.

@) 17.49% (b) 29.34% ©) 38.26% (d) 40.68%

Space for rough work




15. Match the values of Column A with those of Column B.

Answer Keys m

Space for rough work

Column A Column B
(SI)

(i) P=1000, R=20%, T =3 years (A) 1800
(if) P=3000, R =20%, T =3 years (B) 600
(iii) P =5000, R =10%, T =2 years (C) 1000
(iv) P=4000, R =10%, T = 3 years (E) 1200
(@ () —(D); @) —>B) (i) —>(C); (iv)—>(A)
(b) (i) > (B); (i) > (C); (i) > (D); ({v) —>(A)
(@ (@) —(®B); (i) —> (D) (i) —>(A); (@Gv)—>(©)
(d) (i) —(®B); (i) —(A); (i) —>(C); (iv)—> (D)

Answer Keys

Assessment Test I
1. b)) 2 (@ 3. () 4. (d)
11. (b) 12.(¢) 13.(a) 14. (b)

Assessment Test 11
1. (d) 2. (a) 3. (b) . ()
1. (@) 12. () 13.(d) 14. (a)

=

Assessment Test I11
1. (c) 2.d)  3.(@) . (d)
1. (¢) 12.(d) 13.() 14. (a)

V>N

Assessment Test IV
1. (c) 2. (c) 3.d) 4.
11. () 12. () 13.(b) 14. (d)

. (d) 6. (b) 7. (d) 8. (a) 9. ()
- (d)
. (c) 6. (a) 7. (c) 8. (b) 9. (d)
. (0)
. (c) 6. (a) 7. (d) 8. (b) 9. (d)
- (d)
. (c) 6. (b) 7. (a) 8. (b) 9. (d)
. (d)

10. (a)

10. (¢)

10. (¢)

10. (¢)
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Mensuration

Reference: Coursebook - IIT Foundation Mathematics Class 10; Chapter - Mensuration; pp. 14.1-14.16

Assessment Test 1 Time: 30 min.

Direction for questions 1 to 11: Select the correct answer from the given options.
Space for rough work

1. The following steps are involved in finding the area of a square inscribed in
a circle of radius 10 cm.
Arrange them in sequential order.
(A) Diagonal of square = /2 x side =20 cm
(B) Radius =10 cm, = Diameter =2r =20 cm
(C) Area of square = (side)? = (10\/5 )2 =200 cm?
20

(D) Side = E=10\/Ecm

(a) BDAC (b) BADC (c) ABDC (d) ABCD
2. The height of an equilateral triangle is 6 cm. Find its area (in cm?).
() 123 (b) 153 () 16v3 (d) 183
3. If a chord AB of length 8 cm is making 90° at the centre ‘O’ of a circle, then
find the area of AAOB (in cm?).
(a) 10 (b) 14 () 16 (d) 18
4. Two cubes having a face diagonal 5+/2 cm each joined end to end. Find the
volume of the resulting cuboid (in cm?).
@) 175 (b) 225 (c) 250 d) 275
5. Aregular hexagonal pyramid is 15 m high, and the side of the base is 4 m.
Find its volume (in m3).
(@) 9043 (b) 10043 () 11043 d) 12043

6. In the given figure, ABCD is a square of diagonal 14 /2 cm. With A as centre and
AB as radius, the arc BD is drawn. Find the area of the shaded region (in cm?).



m Chapter 4 Mensuration

]

B C
(a) 42 (b) 39 (c) 45 (d) 37
7. Find the volume of a cone whose base radius is 21 cm and angle at its vertex
is 90° (in cm?).

(a) 8746 (b) 8972 (c) 9702 (d) 9494

8. Acylinder is formed by joining the breadths of a rectangular sheet of dimen-
sions 44 cm x 32 cm. Find its curved surface area (in cm?).

(a) 1467 (b) 1564 (c) 1752 (d) 1408

9. Radius and diameter of a sphere are, respectively, equal to the base radius
and height of a cylinder. Find the ratio of their volumes.

(a) 1:2 (b) 2:3 (c) 4:3 (d) 21

10. The maximum possible sphere is carved out of a cube of edge 14 cm. Find its
surface area (in cm?).

(a) 576 (b) 592 (c) 616 (d) 634

11. Acylinder of volume 1056 cm?®is melted and recast into a cone of base radius

6 cm. Find the height of the cone (in cm).

(a) 28 (b) 14 () 12 (d) 15
Direction for questions 12 to 15: Match the statements of Column A with the values
of Column B.

Column A Column B

12. The total surface area of a hollow hemisphere, (a) 27 (R +7)?

13.

14.

15.

whose inner and outer radii are r and R,

respectively.

The difference between the curved surface area (b) 7 (R + r)?
of a sphere of radius R and that of cylinder of

base radius r and height 2R can be

The curved surface area of a frustum of a cone  (c) 7(3R? +12)
whose slant height is equal to the sum of radii

(R, 7) of the circular ends of the frustum.

The total surface area of a hollow cylinder (d) 47 (R? - Rr)
open at both the ends and whose height is

equal to twice its inner radius (r) and outer

radius is R.

Space for rough work




Assessment Test Il m

Time: 30 min. Space for rough work

Direction for questions 1 to 11: Select the correct answer from the given options.

1. The following steps are involved in finding the difference between the area
of a regular hexagon inscribed in a circle of radius 4 cm and that of the circle.
Arrange the steps in sequential order.

(A) Side of the regular hexagon = Radius of the circle
(B) Area of the hexagon = 6 x % 72
(C) =243 cm?

(D) = 2(44—21\/5)

(E) The required difference = 712 — 24+/3
(a) ADBEC (b) ABDEC
(c) ABECD (d) ABCED
2. The area of an equilateral triangle is 18+/3 cm2. Find its height (in cm).
() 62 (b) 246 (© 3v6 (d) 6v3
3. Ifachord PQ of length 12 cm is making 120° at the centre ‘O’ of a circle, then
find the area of APOQ (in cm?).
a) 93 (b) 1043 © 1243 d) 1443

4. Three cubes having a face diagonal 6+/2 cm each are joined end to end. Find
the total surface area of the resulting cuboid (in cm?).

(a) 516 (b) 504 (c) 652 (d) 696

5. The volume of a square pyramid, 16 m high is 192 m>. Find the side of its
base.
(@) 5m (b) 6m (¢) 7m (d) 8m

6. In the given figure, PQRS is a square of side 7 /2 cm. With P, R as centres and
PQ as radius, the arcs QAS and QBS are drawn, respectively. Find the area of
the shaded region (in cm?).

P S

e

B

@) 50 (b) 48 (c) 44 d) 42



m Chapter 4 Mensuration

7. Find the curved surface area of a cone whose base radius is 14 cm and angle
at its vertex is 60° (in cm?).

(a) 1196 (b) 1232 (c) 1304 (d) 1424

8. A cylinder is formed by joining the lengths of a rectangular sheet of dimen-
sions 35 cm x 22 cm. Find its volume (in cm?3).

(a) 13475 (b) 1472 (c) 15255 (d) 1608

9. The radius of a sphere is twice the base radius of a cone. If the height of the
cone is twice the radius of the sphere, then find the ratio of the volumes of
sphere and cone.

(@) 7:2 (b) 91 (c) 10:3 (d) 81

10. A cylinder of maximum possible volume is carved out of a cube of edge 7
cm. Find the curved surface area of the cylinder (in cm?).

(a) 154 (b) 146 (c) 164 (d) 138

11. A cone of base radius 8 cm and height 15 cm is melted and recast into a cyl-
inder of height 10 cm. Find the base radius of the cylinder (in cm).

@) 32 (b) 2 © 42 d) 242
Direction for questions 12 to 15: Match the statements of Column A with the values
of Column B.

Column A Column B

3
12. The volume of a hollow hemisphere whose (a) 1ir7
thickness is equal to inner radius (r). 3
3
13. The volume of a cone whose height is seven (b) 22r
times its base radius (7). 3
3
14. The radii of ends of a cone frustum are ¥ and () adr
2r. The volume of the cone frustum of height 3
%)
2—|r.
2
: 55r°
15. The volume of a hollow cylinder whose outer  (d) 3

radius is twice the inner radius and height is

7
8 times the inner radius (7).

Space for rough work




Assessment Test Il m

Time: 30 min. Space for rough work

Direction for questions 1 to 15: Select the correct answer from the given options.

1. The area of an equilateral triangle is 9+/3 cm2. The following steps are
involved in calculating the radius of its circumcircle.

Arrange the steps in a sequential order.

S

(A) Altitude = == (6)
(B) % 2=93

© r=2(43)

(D) Height of the equilateral triangle = 3v/3 cm
(a) BCAD (b) BDAC (c) ABDC (d) BADC

2. The inradius of an equilateral triangle whose height is 18 cm is
(a) 3cm (b) 4cm (c) 6cm (d) 9cm

3. The area of a regular hexagon which is inscribed in a circle is 54+/3 cm?.
Find the area of the circle (in cm?).

(a) 367 (b) 487 (c) 54r (d) 427

4. The length of the longest diagonal of a cuboid is 5+/5 cm, and the length
of one of the longest face diagonals is 10 cm. If the lengths of the edges are
integers in cm, then find the volume of the cuboid (in cm?).

(a) 120 (b) 200 (c) 240 (d) 180

5. A gold biscuit is in the form of a cuboid. It is melted and drawn into a wire
of uniform cross-sectional area. The diameter of the cross-section of the wire
is 2 mm. How many gold biscuits of dimensions 7 cm X 5 cm x 1.1 cm are
required to obtain a wire of length 245 m.

@) 10 (b) 12 © 20 (d) 18

6. A company is selling ice-cream in cones. Each cone has an internal depth of
14 cm and internal base radius of 6 cm. How many cones are required to fill
528 I of ice-cream?

(a) 1000 (b) 500 (c) 800 (d) 1200
7. A sphere of radius 3.5 cm cuts into two hemispheres. Find the total surface
area of each of the hemispheres.

(a) 1253 cm? (b) 120 cm?
(¢) 115.5 cm? (d) 105.5 cm?



m Chapter 4 Mensuration

8.

10.

11.

12.

13.

14.

15.

The outer radius and the inner radius of a hollow hemisphere are 11 cm and
5 cm, respectively. What is the total surface of the hollow hemisphere?

(@) 300 zcm? (b) 426 rcm?

(c) 388 rcm? (d) 420 cm?

. Find the curved surface area (in cm?) of a cone frustum whose slant height

is 13 cm and the top and bottom radii are 14 cm and 9 cm, respectively.
(a) 1007 (b) 290z (c) 299« (d) 120z

Ahexagonal base pyramid is 12+/3 m high. If the side of its base is 6 m, find
its slant height (in m).

(a) 347 (b) 3+/51 © 65 d) 627

If the curved surface area of a cone is 23.1 cm? and the radius of its base is
2.1 cm, then find its slant height.

(a) 2.8cm (b) 4.2 cm (¢) 35cm (d) 5.1cm

The heights of two cylinders are in the ratio of 4:9. The volumes of the two
cylinders are equal. The ratio of their radii is

(a) 2:3 (b) 3:2 (c) 49 (d) 9:4

If the total surface area of a cube is 4092 cm?, then find its lateral surface area
in cm?.
(a) 1820 (b) 2706

(c) 2728 (d) 3890

A cylindrical pipe of 3500 m length is filled with water. If it contains 17.6 m?
water, then find the inner radius of the pipe.

(a) 10 cm (b) 8cm (c) 4cm (d) 6cm

Match the statements of Column A with the values of Column B.

Column A Column B
(i) Volume of a cone whose height is (A) 2773
equal to its base radius.
(ii) Volume of a cylinder whose heightis  (B) % 7’
equal to its radius.
(iii) Volume of a cone whose height is ©) % 7r’
equal to 6 times the radius of its base.
(iv) Volume of a cylinder whose heightis (D) zr®
equal to two-third of its base radius.
@) (i) —(A) (i) —®B); (i) - (C); (iv)—> (D)
(b) () —(Q); (i) »(D); (i) — (B); (v)—(A)
(@ ()= (Q); (@) —>®B) (i) - (A); (@iv)—> (D)
(d) @) —(Q); (@) —([D); (i) —(A); (iv)—>(B)

Space for rough work




Assessment Test IV 37/

Time: 30 min. Space for rough work

Direction for questions 1 to 15: Select the correct answer from the given options.

1. The following steps are involved in finding the area of a regular hexagon
whose side is 4 units.

Arrange them in a sequential order.

AVAN
NN

(A) Area of an equilateral triangle of side a2 unit is

2

sq. units.

(B) The central angle 360° is divided into 6 equal parts, i.e., 360 =60°.
2
(C) Area of the hexagon = 3y3a sq. units.
(D) Regular hexagon is divided into six equilateral triangles.
(a) BDAC (b) ABCD (c) ABDC (d) BDCA

2. The circumradius of an equilateral triangle whose height is 153 cm is

(a) 1043 cm (b) 63 cm
(©) 543 cm (d) 343 cm

3. Area of a circle is 6477 cm?. If a hexagon is inscribed in that circle, then find
the area of the hexagon (in cm?).

(a) 8443 (b) 643 ©) 963 d) 4243

4. The sum of the lengths of all the edges of a cuboid is 120 cm and the length
of its longest diagonal is +308 cm. Find the total surface area of the cuboid
(in cm?).

(a) 240 (b) 356 (©) 296 (d) 592

5. How many cubes of edge 5 cm should be melted to get a cylinder of base
radius 35 cm and the height 35 cm?

(a) 1078 (b) 1312 (c) 1320 (d) 1232
6 Alorry is carrying sand. The carrier is in the shape of a cuboid with internal

dimensions 1—21 mx3mx1 % m. It unloads the sand in the form of conical
heaps at different places that are equal in volume and height. If the radius of
the heap is % m and height %m, then find the number of heaps.

(a) 157 (b) 189 () 121 (d) 179
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7.

10.

11.

12.

13.

14.

15.

The radius of a sphere is 12 cm. Find the surface area of the sphere.

(a) 4447cm? (b) 3607 cm?

() 5767cm? (d) 4887cm?

If the thickness of a hemispherical bowl is 12 cm and its outer radius is
54 cm, then find the inner surface area of the hemispherical bowl (in cm?).
(a) 9944 (b) 10,044

(c) 11,088 (d) 12,066

Find the curved surface area of a solid cone frustum (in cm?) whose radii of
the top and bottom ends are 21 cm and 15 cm and its slant height is 10 cm.

(a) 4867 (b) 4607 (c) 3% (d) 3607
The base of a right pyramid is a regular hexagon of side 12 cm. If the slant
height of the pyramid is 18 cm, then find its vertical height in cm.

(@) 342 (b) 46 (c) 66 (d) 9v2

If the total surface area of a solid cone is 858 cm? and the radius of its base is
6 cm, then find its slant height.

(@) 29 cm (b) 42.5cm

(c) 39.5cm (d) 27.5cm

The heights of two cones are in the ratio 3:1. If the volumes are in the ratio
3:4, then find the ratio of their radii.

(a) 1:3 (b) 4:3 () 2:1 (d) 1:2

If the total surface area of a cube is 864 cm?. Find the volume of the cube (in
cmd)

(a) 1728 (b) 2744 (c) 512 (d) 216

A cylindrical pipe of 4200 cm long and 10 cm of inner radius can hold max-
imum of x litres of water. Find x.

(a) 1320 (b) 1140 (c) 1560 (d) 1640

Match the statements of Column A with the values of Column B.

Column A Column B

(i) Total surface area of a cylinder whose (A) 7l

height is / and base radius is r. 3

(ii) Total surface area of a cone whose (B) 37zl
base radius is (r) with slant height I.

(iii) Curved surface area of a cone frustum (C) zr(l+7)
whose base radius is equal to twice
to the radius of its top (r) and slant
height I.

(iv) Curved surface area of a cone whose (D) 2zr(l +7)

base radius is r and slant height is 5

Space for rough work




a)
b)

(@ (
(b) (
(@ (
(d) (

Assessment Test 1

1. (b) 2. (a) 3.
11. (a) 12. (0) 13.

Assessment Test 11

1.(d 2@ 3
1. () 12.(0) 13.

Assessment Test 111

1.(d 2@ 3
1. () 12.(b) 13.

Assessment Test IV

1. (a) 2. (a) 3.
11. () 12. (d) 13.

d) (i) — (C); (ii) — (B);

(©
(d)

(©
(b)

(a)
(©

(©
(a)

)= (A); (i) > (C); (iii) —» (B); (iv) > (D)
i) —> (D); (i) = (C); (i) —» (B); (iv) > (A)
i) = (D); (i) - (B); (iii) = (A); (iv) = (O)
(iii)) » (D); (@{iv) = (A)

Answer Keys

.© 5 6 (@)
.(®) 15.(a)

. (b) 5. (b) 6. (d)
.(d) 15.(a)
. (0 5. (c) 6. (a)
. (0) 15. (d)
. (d) 5. (a) 6. (b)
. (a) 15. (b)

7. (o)

7. (b)

7. (c)

7. (0)

8. (d)

8. (a)

8. ()

8. ()

Answer Keys m

Space for rough work

9. (b)  10. (0)
9.(d) 10. (a)
9.(c) 10. (b)
9.(d) 10. (o)
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Number Systems
Polynomials and
Rational Expressions

Reference: Coursebook - IIT Foundation Mathematics Class 10; Chapters - Number Systems; Polynomials and Rational
Expressions; pp. 1.1-1.11; 2.1-2.10

Assessment Test 1 Time: 30 min,

Direction for questions 1 to 11: Select the correct answer from the given options.
Space for rough work

1. The following steps are involved in finding the HCF of x*> — 5x + 6 and x?—
4x + 4. Arrange them in sequential order.
(A) f) = (x — 2)(x — 3) and g(x) = (x - 22
(B) flx)=x*-5x+6and g(x) =x>—4x+4
(C) The HCF of the given polynomials is x — 2.
(D) The common factor with the least exponent is x — 2.

(a) ABCD (b) ABDC (c) BADC (d) BACD
2. 1011+ 11015, + 1110, =

() 11101, (b) 101011,

() 10110, (d) 100110,,,
3. 11011, — 10101,

(2) 101,,, (b) 1010, () 110, (d) 1100,

4. The binary number equivalent to 250 is

() 10111011, (b) 11111010,
() 11001010, (d) 11111110,

5. If nis a natural number, then 4" — 3" ends with a digit x. The number of pos-
sible values of x is
(@) 3 (b) 8 (© 5 (d) 6

6. If the degree of polynomial f(x).g(x) is 15, where f(x), g(x), and % are pol-
Q(x

ynomials in x, then the degree of f(x) can be
@ 5 (b) 7
(c) 10 (d) 16

7. The multiplicative inverse of the product of the additive inverse of x + 1 and
the multiplicative inverse of x*—11is

(@) x-1 (b) 1-x
() 1-x2 (d) x®-1



m Chapter 5 Number Systems, Polynomials and Rational Expressions

8.

10.

11.

If the LCM of two polynomials 84 b® and 124° b* is 2443b®, then the number
of integer values satisfying k is

@) 3 (b) 4 © 2 @) 5

If the HCF of the polynomials x? — ax — 12 and (x — 3) (x —b) is x — 4, then the
value of a + b is

(@) 10 (b) 8 (c) 7 (d) 5

Three bells toll for every 15 minutes, 30 minutes, and 45 minutes. If they
toll together at 9:00 am, then find the probable time at which they can toll
together at the earliest.

(a) 10:30 am (b) 10:00 am

(c) 11:00 am (d) 11:30 am

The LCM and the HCF of two numbers are 468 and 3, respectively. Find the
minimum possible sum of the numbers.

(a) 165 (b) 129 @ 75 d) 60

Direction for questions 12 to 15: Match the statements of Column A with the values of

Column B.
Column A Column B
12. The HCEF of the first 500 even natural numbers. (@ o0
13. The degree the constant polynomial 500 x 502. (b) 1
14. The degree of 22 +7x* +x-10 (©) 2
2x%> +9x + 10
15. The LCM of 500 and 502. (d) 500(251)

(e) 500(502)

Space for rough work




Assessment Test Il m

Time: 30 min. Space for rough work

Direction for questions 1 to 11: Select the correct answer from the given options.

1. The following steps are involved in finding the LCM of 6 (x> - 1) (x — 1) and
16 (x — 1) (x®+ 1). Arrange them in sequential order.
(A) The LCM of the given polynomials is 48 (x — 1)? (x +1) (x>— x + 1).
(B) flx)=6 (x*-1) (x—1)and g(x) =16 (x — 1) (x*+ 1)
(C) The factors (taking only once) with the highest exponents are 2*, 3,
(x+1), (x—1)% and (x> —x + 1).
D) f(x)=2x3(x+1) (x-1)(x—Dand g(x)=2*(x-1) (x+1) (F* —x+ 1)

(a) BDAC (b) BDCA (c) CBAD (d) BCDA
2. 101101, + 110011, =
(a) 1100000, (b) 101011,
(c) 111110, (d) 1011011,
3. 10110, — 11011, + 11001, =
(a) 10100, (b) 11000,
(c) 10101, (d) 10000,,,
4. The binary number equivalent to 425 is
(a) 1101010015, (b) 101101110,
(c) 111101001, (d) 111010111,
5. If m is a natural number, then 5" + 92 always ends with
(@) 6 (b) 1 (c) 4 (d) 3
6. If the degree of polynomial of f E ;15 10, then the degree of g(x) can be
g(x
(@ 5 (b) 9
() 11 (d) All of these
7. If f(x) =——, then the product of the additive inverse of f(x) and the multi-
phcatlve inverse of f(x) is . )
x2+1
(@) 1 (b) -
x-1
xt -1
- 5— d) -1
() (xz - 1) (d)
8. If the HCF of 21x° y* and 18x” y? is 3x°%, then the number of integer values
satisfying k is

(a) 1 (b) 2 (© 3 (d) 4
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9. If the HCF of the polynomials (x — 2) (x —a) and (x — 3) (x — D) is x — a, then
the value of a — b is

(@) 0 (b) 1

(c) 3 (d) Cannot be determined

10. Three persons A, B, and C start running around a circular track simultane-
ously. If they complete one round in 12 s, 18 s, and 21 s, respectively, then
after how much time will they next meet at the starting point and at the
earliest (in seconds)?

(a) 252 (b) 126 (c) 420 (d) 504

11. The difference of two numbers is 24 and their LCM is 180. Find the sum of
the numbers.

(a) 60 (b) 72 (c) 84 (d) 96
Direction for questions 12 to 15: Match the statements of Column A with the values of
Column B.

Column A Column B

12. 1.6+2.3 (@) 1

13. The degree of a linear polynomial (b) 2

14. The HCF of 159 and 189 (c) 3

2 2
- (Zx —12x+16]x(x +9x+20] d) 4

2 +3x-10 x2-16

(e) 159(189)

2(x+4)
() =
() 2(x+D5)

(x+4)

Space for rough work




Assessment Test Il m

Time: 30 min. Space for rough work

Direction for questions 1 to 14: Select the correct answer from the given options.

1. The following steps are involved in proving 5 + \/5 is irrational. Arrange
them in sequential order.
(A) 5++/3 = P , where p and g are integers.
q

(B) P =5 is rational, but /3 is irrational.

(C) Let us assume that 5 ++/3 is rational.

D) V3="-5
q

(E) It contradicts our assumption that 5 + \/5 is rational.
(a) CABDE (b) CADBE

(c) ECADB (d) EABCD

2. Simplify the value of 11101, +1011,) - 10011,,.
(a) 11101(2) (b) 10110(2)
(c) 10101(2) (d) 10010(2)

3. The HCF of the polynomials (x + 5)? (x — 2) (x + 1)? and (x + 1)3(x + 5) is

(@) (x+5)%(x+1)? (b) (x=2)(x+5)(x+1)

() (x+5)(x+1)? (d) (x+1)>(x-2) (x+5)
4. Thesumof _2X=5 and 3x -2 is
R+x-2 2x2 +5x+2
7x2-13x-3 (b) 7x%-15x -8
2x3 +3x2 -3x-2 2x3 +3x2 -3x -2
2 _Qy_ 2 Oy
(C) 7x 9x -5 (d) 7x 9x -5
2x3 -3x-2 2x3 +3x2 -3x -2
2 2
5. Express X +x-6 - 3x” —9x as rational expression in its lowest terms.
3x2+7x+2 3x2+7x+2
x -2 X 42 X 42 x-2
d
@ ®) —- © @
6. Express the denominator of L as rational denominator
P Ji8+J12 '
V342
(@ —— (b) J3-42
J6+3
© V63 (d)

2



m Chapter 5 Number Systems, Polynomials and Rational Expressions

7. Two bells toll after every 60 minutes and 75 minutes. If they toll together
at 8:10 am., then find the number of times at which they can toll together
between 8:00 am and 10:00 pm on the same day?

(a) 2 (b) 3 (c) 4 (d) 5

8. The LCM and the HCF of two numbers are 144 and 24, respectively. How
many such pairs of numbers are possible?

(@) 2 (b) 1 (] (d) 0

9. If the LCM of (x? + 3x)(x* + 3x + 2) and (x? + kx + 8)(x? + 5x + 6) is x(x + 1)
(x +2)% (x + 3)(x + 4), then the value of k is
(@) 5 (b) 6 (€ 8 d 7

10, ¥=1_x+1 8 12x° _ 7

x+1  x-1 1+x* x*-1
2
@) 12x (b) X+ 1
x? -1 x? -1
(C) 4x (d) x? -1
xt -1 xt+1

11. Ifa=+11+ \/5, b=12+ \/E, and C=\/§+\/§, then which of the following is

true?
(@) a2<b?<c? (b) P <c?<a?
() ><b’<a? (d) P*<a*<c?

12. The product of 1.142857 and 0.63 = .

8 7 11 8
@ 13 ®) © - @ -

13. There are 60 boys and 36 girls in a class. These students are arranged in rows
for prayer in such a way that each row has either boys or girls, and every
row has an equal number of students. Find the minimum number of rows in
which all the students can be arranged.

(@) 7 (b) 10 (c) 12 (d) 8
11 1 1 1
14, I+—+—+—+—+—=7"
3 6 10 15 21
15 13 15 12
@ - ®) © % @ =
Direction for question 15: Match the statements of Column A with the values of
Column B.
Column A Column B

(i) The HCF of 2 consecutive prime numbers (A) 1

(if) HCEF of the two consecutive even compos- (B) 2

ite numbers

(iii) The HCF of the smallest composite number (C) 3

and the smallest two-digit perfect number

(iv) The smallest odd prime number (D) 4

Space for rough work
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(@) (1) —(A); (i) —B); (i) — (D), @iv)—(C) Space for rough work

(b) @) — (B); (i) —(A); (iii) > (D); (iv) = (C)
(@ @) —(A); (i) —B); (i) —(C); (iv) - (D)
(d) @ —B); (i) —(C); (i) —(B); (iv)—(A)




m Chapter 5 Number Systems, Polynomials and Rational Expressions

Time: 30 min. Space for rough work

Direction for questions 1 to 14: Select the correct answer from the given options.

1. The HCF and the LCM of two polynomials are (x + 3) (x + 1) and (x? — 9)
(x2 — 1), respectively. If one of the polynomial is (x — 3) (x> — 1), then find the
second polynomial. Find the sequential order of steps in solving the above
mentioned problem.

(A) (x+3)(x+1)(x* =9)(x* -1)
(x=3)(x*-1)
B) q(x) = HCF x LCM
! p(x)

(C) Let the polynomials be p(x) and g(x).
(D) g(x)=(x+3)*(x+1)

(a) CBDA (b) DCBA () ABCD (d) CBAD
2. 10110, + 10101, — 1010,,, — 1111, =
(a) 10100, (b) 10010,
(c) 10101, (d) 11010,
3. The HCFof (x — 1) (x —2)* (x +4)®> and (x + 1) (x*> —4) (x + 4)*is .
(@) (x—2)*(x+4)? (b) (x*-1) (x*>—4)
(0 (x=2)(x+4) (d) (x—2)(x+4)
3x+5 2x—3
4. - =
2 -3x-10 x2+5x+6
x+ 27 X%+ 27x
@ x2—-19x-30 (b) x® —19x-30
X2+ 27 q x2 - 27x
© 2 79x130 &) 2 192+30

5. Express the following as a rational expression in lowest terms:

3x°-24  x?+2x+4

x242x-8  x+4
3(x+4) 3x
@ 13 ®) T2
x—4
(0 -3 (d) 3

6. Express as a rational denominator:

5
V1510



10.

11.

12.

13.

14.

Assessment Test IV m

J3+42 J3-2 Space for rough work
@ — (b) 3
(© V3+V2 (d) ﬁ;ﬁ

Aloukya and Manoghna walk on a circular track and they take 120 s and 150
s, respectively, to complete one revolution. If they start together at 6:00 am
from the same point, then how many times will they meet between 6:05 am
and 7:35 am on the same day?

(@) 6 (®) 9 (c) 12 (d) 4

Two positive numbers have their HCF as 24 and their sum is 240. Find the
number of pairs possible for the numbers.

(@) 2 (b) 1 (c) 3 (d) 4

If flx) = (x = 3)(x>* - x — a), g(x) = (x + 3)(x* + x — b), and their HCF is x> - 9, then
find a + b, where ‘a” and ‘b’ are constants.

(@) 12 (b) 6 (©) 24 d) 18
A=l g Pl d e 7 fnd4a-B-C.

2x +1 x+2 2x2 +5x+ 2

x—2 8

b

@ i ® 5
© @ ==
C

2x+ 1 x+2

Ifx=\/ﬁ—\/§, y= \/E—\/E, and z = x/ﬁ—\/g, then which of the follow-
ing is true?

(@ z>x>y (b) z>y>x

() y>x>z (d) y>z>x

The value of 1.285714 + 1.714285=__

3 7 7 3

a) — b) — c) — d) -

(a) 1 (b) 5 Q) B (d) -
A trader has 612 Dell soaps and 324 Sell soaps. If he packs them in boxes and
each box contains the same number of soaps, then find the number of boxes,

such that the number of boxes is the lowest.

(@) 26 (b) 32 (c) 28 (d) 36
11 1 1 1

—+—+—+—+—="7

3 15 35 63 99

5 6 7 7
@ 17 ®) 5 © 11 @ 5



m Chapter 5 Number Systems, Polynomials and Rational Expressions

Direction for question 15: Match the statements of Column A with the values of

Space for rough work
Column B.

Column A Column B

(i) Additive inverse o 1— 2 2 -1

(i) Multiplicative inverse of (B) ZL

1 -2 ol

e 1 1

(iii) Factor of P17 © Crxtxsl
1 1 1

; _ — D

(iv) 1l 11 -1 (D) 1— 22

(@) (@) —(A); (i) — B); (i) > (C); (iv) - (D)
(b) () > (B); (i) = (A); (i) » (D); (v) > (O
(© @ — D) () —(A); (i) - (C); (iv) - (B)
(d) (i) » B); (i) —([D); (i) - (C); (v) —(A)

Answer Keys

Assessment Test I
1. (c) 2.(d) 3. () 4. )  5.() 6. (c) 7.0) 8.(®) 9.(d) 10.(a)
11. () 12.() 13.(@) 14.(b) 15.(d)

Assessment Test 11
1. b 2 (@) 3. () 4. () 5. (a) 6.(d) 7.d) 8 (0 9. (d)  10. ()
11. (d) 12.(d) 13.() 14.(c) 15. (b)

Assessment Test I1I
1. b)) 2 () 3. (c) 4. () 5. (a) 6.b) 7.(b) 8. (a) 9. b)  10. ()
11. (d) 12. (@) 13.(d) 14.(d) 15. ()

Assessment Test IV
1.d 20 3 40 5@ 6 ( 7.b) 8. (@) 9.(c)  10. ()
11. (@) 12. (@) 13.(a) 14.(a) 15. (d)



Progressions;
Remainder and
Factor Theorems

Reference: Coursebook - IIT Foundation Mathematics Class 10; Chapters - Progressions; Remainder; Factor Theorems;
pp. 7.2-7.12; 11.1-11.11

Assessment Test I Time: 30 min.

Direction for questions 1 to 11: Select the correct answer from the given options.

1.

Find the 15th term of an AP whose first term is 7 and whose 10th term is 61.

The following steps are involved in solving the above mentioned problem.
Arrange them in sequential order.

(A) Express the tenth term in terms of the common difference.
(B) Recall the general form of nth term.

(C) Find the term required.

(D) Find the value of the common difference.

(a) DBAC (b) ABDC (¢) BADC (d) BDAC
If the sum of the first n terms of a sequence is 2n® + n, then find the general
term of the sequence.
(@) 3n-1 (b) 5-n-2
(¢) 3n—-2 (d) 4n-1

. Which term of the AP 5, 11, 17, 23, ... is 125?

(a) 20 (b) 21 (c) 22 (d) 23
Find the sum of the first 50 terms of the sequence 7, 77, 777, ...

70 350 70 250
2 10% —1)- 2= 2105 -1y ==
(a) 81 ( ) 9 (b) o1 ( ) 9
35 175 35 225
210% —1)--22 d) 2105 -1)-=2
(c) o1 ( ) 9 (d) a1 ( ) 9
1 1 1 . . .
If , , and are in AP, then which of the following is true?
a+b” b+c c+a
(a) a% b? and c? are in AP, (b) a?,b? and c? are in GP.
(c) b? a? and c?* are in HP. (d) b?, 4% and c? are in AP.

Find the sum to infinity of the terms of the sequence 5, 10x, 15x2, 20x3, ...
where |x|<1.

5 5
@ T ®) T
© — ) —>

(x—2)? (x+2)

Space for rough work




m Chapter 6 Progressions; Remainder and Factor Theorems

7.

10.

11.

If 5 harmonic means are inserted between 2 and 10, then find the 4th har-
monic mean inserted.

20 25 30 35
o b) =2 > d) 22
(a) 3 (b) A (c) - (d) S
If x + 7 is a factor of x2 — 3 x +k, then find the value of k.
(a) -50 (b) =70 (c) 40 (d) 50

If ax® + bx? + cx + d is exactly divisible by x + 1 and x + 2, then which of the
following is true?

(@) 3a—4b+d=0 (b) 8a—b+2d=0

(c) 5a—2b+3d=0 (d) 6a—-2b+d=0

Find the remainder when x' is divided by x> — 3 x + 2.

(a) (210-2)x+(21%0-1) (b) (210 —1) x+(1-21)

() 20—1)x+ (2210 (d) (2190 -2)x+(2-21%)

If f{x — 1) = x2 = 5 x + 7, then find the remainder when f(x) is divided by x + 3.
(a) 20 (b) 21 (c) 22 (d) 23

Direction for questions 12 to 15: Match the statements of Column A with the values of

Column B.
Column A Column B
12. General term of an AP whose first term is  (a) 1L
—-r

13.

14.

15.

a and the common difference is r.

General term of a GP whose first termisa (b) a-r

and the common ratio is 7. n+l

The sum of infinite terms of a GP whose  (c) (n-1) r +a
first term is 2 and the common ratio is 7.

The common difference of an AP in which (d) ar"!
there are ‘n” AM’s between a and r.

Space for rough work




Time: 30 min.

Direction for questions 1 to 11: Select the correct answer from the given options.

1. If x — 2 is a factor of x? — 5kx + 6, then find the other factor.
The following steps are involved in solving the above mentioned problem.
Arrange them in sequential order.
(A)22-5k(2)+6=0.
(B) flx) =x>—5kx+6
©) flx)=x2=5x+6=(x-2) (x - 3).
(D) x —21is a factor of f(x) ... f(2)=0
(a) CDAB (b) BADC

(c) CDBA (d) BDAC

2. If the sum of the first n terms of a sequence is 1 (31 + 1), then find the general
term of the sequence.

(@) 4n-3 (b) 6n—2 (c) 10n-6 (d) 6n—-3
3. Which term of the AP 7, 3, -1, -5, ... is —=153?
(a) 38 (b) 39 (c) 40 (d) 41

4. The sum of the first 100 terms of the sequence 9, 99, 999, .... is

(a) %(10101 -90) (b) %(10100 -91)
(c) %(10100 -90) (d) %(1099 -91)
5. If %, é, and ¢ are in AP, then which of the following is true?
c a

(@) ca?, ab? and bc? are in AP.
(b) ab?, bc?, and ca? are in AP.
(c) a2b, b%c, and c2a are in AP.
(d) a, b, and c are in AP.

6. Find the sum of the series 1 + x + 2 —x2+3 —x3 + ... where |x| <1.

¥ +x+1 ¥ +x-1
(a) Axp (b) Axp
xr-x+1 x2—x-1
O D iy

7. If 3 harmonic means are inserted between l and — %, then find the 2nd
harmonic mean inserted. 5

2 2

b) = c) ——

(b) - (c) 7

1 1
(a) ; (d) —;

Assessment Test Il m

Space for rough work




m Chapter 6 Progressions; Remainder and Factor Theorems

8. If 2x + 3 is a factor of 6 x2 — 5x + k, then find the value of k.
(@) —20 (b) —21 (¢) -19 (d) 22
9. If px® + gx? + rx + s is exactly divisible by x + 1 and x — 3, respectively, then
which of the following is true?
(@) 6p+3g+s=0 (b) p+29+3s=0
() 4p+29+s5=0 (d) 3p+49+s=0
10. Find the remainder when x?°4 is divided by x? + 5x + 6.
(a) (32014 _ 22014)x + (22015 _ 32015)
(b) (22014 _ 32014)x + (3'22014 _ 2‘32014)
(C) (32014 _ D2014)y 4 (302014 _ ) 32014y
(d) (22014 _ 32014)y 4 (02015 _ 32015y
11. If flx +4) = x* =7 x + 9, then find the remainder when f(x) is divided by x + 7.
(a) 207 (b) 209 (¢) 210 (d) 211
Direction for questions 12 to 15: Match the statements of Column A with the values of
Column B.
Column A Column B
12. The sum of the first n terms of an AP (a) %(a +7)

13.

14.

15.

whose the first term is 4 and the common
difference is r

Common ratio of a GP in which there are n (b) E(Za +nr—r)
. 2
geometric means between a and b.

n__
The sum of the first ‘n” terms of a GP () a(r —1)
whose first term is 2 and the common ratio r-1
isr. 1

Sum of the first ‘n’ terms of an AP whose  (d) ( b )”“
first term is a and the last term is 7. a

Space for rough work




Time: 30 min.

Direction for questions 1 to 15: Select the correct answer from the given options.

1. Find the value of 4, if ax® — (a + 1) x> + 3x — 2a is divisible by (x - 3).
The following steps are involved in solving the above mentioned problem.
Arrange them in a sequential order.
(@) f3)=16a=0
(b) f(x)is divisible by (x - 3).
=f3)=271-9%-94+9-2a=0
(c) Iff(x) is divisible by (x —a), then f(a) = 0.
(d) f(3) to be zero, ‘a’” must be zero.

(a) CBDA (b) BCDA () CBAD (d) BCAD
2. The remainder when 12x° — 4x3 — 9 is divided by (x* - 5) is

(a) 27 (b) 271 © 183 (d) 281
3. Find the remainder, when f(x) = x> + 6x + 8 is divided by 2x - 1.

® » 1 Q2

(a) e (b) 7 (9 1 (d) 7
4. If the polynomial x3 + ax? — bx — 30 is exactly divisible by x? — x — 6 then, find

the third factor.

(@) x-6 (b) x+6 (c) x-5 (d) x+5

5. The polynomials f(x) = x>+ 5x + 6 and g(x) = x?> — 2x + k have a common factor.
Then the maximum value of k is

(@) -8 b) -12 © -18 (d) -15
6. What should be added to 3x3 + 5x2 - 7x + 5 to make the sum exactly divisible
by (x -2)?
(@) 35 (b) -35 © 25 d) 25
7. Which of the following is not a factor of x* — 25x2 + 144?
(@) (x—4) (b) x>-16 () x*-9 (d) (x-38)
8. If there are 5 arithmetic means between 8 and 3, then the 4th arithmetic
mean is
7 10 17 14
Z b) — — d) —
@ 2 ®) = © - (d) 5
9. An nth term of the sequence 7, 16, 25, 34, 43, is 115. Find n.
@) 16 ®b) 15 © 14 d) 13

10. The sum of theseries 1+ (1+3)+(1+3+5)+...+(1+3+...+15)is .
(a) 202 (b) 203 (c) 204 (d) 205

Assessment Test Il m

Space for rough work




m Chapter 6 Progressions; Remainder and Factor Theorems

11.

12.

13.

14.

15.

Find the 9th term of the GP whose first term is 12 and the common ratio is
2

3
3 6 3 6 9 4 27 3
(@) (5) (b) (Z) © (Z) ) (?)

Find the geometric mean of the first 33 powers of 2.

(a) 217 (b) 218 (C) 216 (d) 219
The sum of 20 terms of the series 9, 99, 999, 9999, ... is
(a) 10 [10%0 - 19] (b) 10 [10¥ - 9]
9 9
© 5 101 () (10/9)[(10'%) 19]
Find the sum of infinite terms of 1 + i + l +
3 2 33
1 2

(a) > (b) 1 () 2 (d) 3
Match the values of Column A with those of Column B.

Column A Column B

iA)1+3+5+___ +99 (A) 50 x 51
(i)2+4+6+___ +100 (B) 50x 51
2

(i) 1+2+3+___ +50 (C) 552

(iv)13+23+3%+___ +10® (D) 502
(@ (i) —(A) () —@B); (i) — (D), (iv)—(C)
(b) () —> (D), (@) —(A); (i) > (B);, (iv) > (C)
(9 ()— (D), @(i)—@B); (i) —(C); @(v)—(A)
(d) @) = B); (i) —(C); (iii) = (C); (iv) = (D)

Space for rough work




Time: 30 min.

Direction for questions 1 to 15: Select the correct answer from the given options.

1.

10.

Find the remainder when x° is divided by x? - 3x + 2.

The following steps are involved in solving the above mentioned problem.
Arrange them in a sequential order.

(@) x”=(x-2)(x-1) Q(x) + (ax + b)

(b) x” = (x2-3x+2) Q(x) + (ax + b)

() x%=(x*>-3x+2)Q(x)+ (511x — 510)

(d) 1=a+b,2°=2a+b

(a) ABCD (b) BCDA (c) BADC (d) BDAC

. Find the remainder, when f(x) = x3 + 6x2 - 8x + 1 is divided by (x —2).

(@) 17 (b) 18 (c) 19 (d) 20

. flx) =x3+bx?+ax + 40 and g(x) = x> - 6x + 8
g

If g(x) is a factor of f(x), then find the third factor.
(@) x+2 (b) x-3 (c) x+5 (d) x+6

. If f{x) = x2 + 13x + 36 and g(x) = 2x* - 11x — k have a common factor, then find

the minimum value of k.

(a) 14 (b) 76 () 137 d) 261

. What should be subtracted from 4x* — 5x + 6x% — 79x + 6 to make it exactly

divisible by (x —3)?

(@ 0 (b) 6 (c) 12 (d) -12
. Which of the following cannot be a factor of x° — ax® + bx? + 200?

(@ (*-8) (b) (x*-25)

() (x+5) (d) (x+15)
. The remainder when f(x) = 15x — 7x% + 15 is divided by (x® - 3) is )

(@) 129 (b) 121 (© 124 (d) 120
. Which of the following is the next term of the series?

S5 5 325 4

16" 24" 36" 54"

10 b 20 5 a =

. Thesumof 1+(1+2)+(1+2+3)+(1+2+3+4)+...+(1+2+3+...10)is

(@) 220 (b) 215 (©) 210 (d) 205

Find the 5th term of a geometric progression whose first term is 8 and the

Assessment Test IV (774

Space for rough work




m Chapter 6 Progressions; Remainder and Factor Theorems

11.

12.

13.

14.

15.

common ratio is 5.

(a) 1000 (b) 4000 (c) 5000 (d) 10,000
Find the geometric mean of 6, 18, 54, and 162.

(a) 182 (b) 54 () 186 d) 183
The sum of the first 15 terms of the sequence 8, 88, 888, 8888, ...is __

8[1 8[10
—|=@0®-1)-15 b) —|—(@10Y® -1)-15
@ 5|5a0°-1-15] ®) §|pa0s--15)
8 8[10
—{@o® -1)-15 d —|—@o0®-1-9
© S[aos-1-15] @ §| a0y }
If there are 7 A.M’s between 5 and 8, find the 7th A.M.
61 61 61 61
() 3 (b) o6 © & (d) o

Find the sum of infinite terms of the series

1+1+l+l+l+
202228

@ > (b) 2 © 2 (@ 3

Match the values of Column A with those of Column B.

Column A Column B

Q) Snt-1)] (A) @

() Z@n-1) (B)n(n+1)
(iii) (2n) (C)n?

(iv) =n3 (D) M=)

(@ @) —(A); (i) —B); (i) —(C); (v)— (D)
(b) () = (D); (i) = (C); (i) > (B); (iv) = (A)
(@ @O —(A); (i)—(©); (Gi)—B); (Gv)— (D)
(d) @) —D); (i) —(B); (i) —(C); (iv) = (A)

Space for rough work




Assessment Test I

1. (¢ 2. (c) B
11. (b) 12. (c) 13.

Assessment Test I1

1.d 2.(0b) 3
11. (@) 12. (b) 13.

Assessment Test I11

1. (c) 2.b) 3.
1. (d) 12. (@) 13.

Assessment Test IV

1. (c) 2. (a) 3.
11. (d) 12. (b) 13.

(b)
(d)

(d)
(d)

(a)
(a)

(0
(a)

Answer Keys

.@ 5 6@
.(@@)  15. (b)

. (b) 5. (a) 6. (0
. (0) 15. (a)

.(d 5@ 6 (D)
.(@@)  15. (b)

.(b) 5 (0 6. (d)
.(b)  15. (b)

7. ()

7. (¢

7. (d)

7. (a)

8. (b)

8. (b)

8. (d)

8. (0

Answer Keys m

9.(d) 10. ()
9.(a) 10. (b)
9. (d) 10. ()

9. (a) 10. (¢)
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Statistics, Countlng
Techniques, and
Probability

Reference: Coursebook - IIT Foundation Mathematics Class 10; Chapters - Statistics; Probability; pp. 12.1-12.28; 21.1-21.7

Assessment Test 1 Time: 30 min.

Direction for questions 1 to 11: Select the correct answer from the given options.

1.

Space for rough work

The following steps are involved in finding the quartile deviation of 14, 25,
11, 28, 13, 18, and 21. Arrange them in sequential order.

th th
(A) Q=3 ( " :; 1) observation =3 (%) = 6th observation = 25

(B) The ascending order of the given observations is 11, 13, 14, 18, 21, 25, 28

_0Q,-Q, 25-13
(C)QD.= = _St==r—

=6

+1 7+1\"
(D) Q,= (n4 ) = (T) observation, i.e., 2nd observation =13

(a) BDCA (b) DABC (c) DACB (d) BDAC

Find the arithmetic mean of the first 20 terms of the series 2, 4, 8, 16, .

220 1 220 1 240 -1 240 1
(b) (©) o (d)

xx2x3xx2x X

The ob ti f tain dat = —, </, -, —,and =
e observations of a certain data are o, -, —=, 7, 3 an -

where x > 0. If the median of the data is 12, then what will be the value of x?
(a) 36 (b) 42 (c) 40 (d) 44

(@)

. The mode of the data 5,4, x, 3, 2,5, 3, 5, 2, 3,5, where x > 3, is

(@) 2 (b) 4 () 5 (d) 3

. Calculate standard deviation of the data 2005, 2009, 2008, 2007, and 2011.

@) 2 (b) 3 () 4 d) 5

. From 9 gentlemen and 6 ladies, a committee of 5 members is to be formed.

In how many ways this committee consists of at least 3 gentlemen?
(a) 1834 (b) 1962 (c) 2142 (d) 2206



Chapter 7 Statistics, Counting Techniques, and Probability

7.

10.

11.

A password of 4 letters is to be formed with a, b, ¢, d and e. How many pass-
words are possible if repetition of letters is not allowed?

(@) 625 (b) 120 (c) 140 (d) 150

How many words can be formed by using the letters of the word
“TRAPEZIUM” which begin with A and end with Z?

(a) 5040 (b) 720 () 2450 d) 120

A four-digit number is formed by using the digits 3, 5, 6, 8 and 9 with repe-
tition. If one number is selected from those numbers, then what is the prob-
ability that it will be an odd number?

2 1

(a) § b) 2 ©

3
5 @ 3

Given [, and [, are two parallel lines. How many triangles are formed with
10 points taking on [, and 8 points on [,?

(@) 360 (b) 280 (€) 640 (d) 816

Of the six faces of a dice, two of the faces are painted white, two of the faces
are painted green and the other two faces are painted yellow. Two of such
dice are rolled. The probability that both the dice show different colours is

(@) 1/3 (b) 2/9 () 2/3 (d) 7/9
Direction for questions 12 to 15: Match the statements of Column A with the values of
Column B.

Column A Column B

12.

13.

14.

15.

1
The probability of getting all heads (a) —
: 2

when three coins are tossed.

If two numbers are selected from  (b)
the set {1, 2, 5, 7}, then the probabil-

ity that the sum of the numbers is

even.

@ | =

The probability that a non-leap year (c)
has 53 Sundays.

When two dice are rolled, the prob- (d)
ability that numbers coming up on
both the dice are same.

(e)

Space for rough work




Assessment Test Il | 74%]

Time: 30 min. Space for rough work

Direction for questions 1 to 11: Select the correct answer from the given options.

1. The following steps are involved in finding the value of r from "P, = 990.
Arrange them in sequential order.

11!
(A) "B, = 51

(B) "P.=990=11x10x9
(C) "P.="p, =>r=3

D) P = 1y,
T (11-3)! 3

(a) ADBC (b) BDAC (c) BADC (d) CABD

2. Find the arithmetic mean of the first 100 terms of the series 2, 6, 10, 14, ....
(a) 180 (b) 200 (c) 250 (d) 300

3. The observations of a certain data are %, 2_x , 3_x 4_x E ,and % , where

7 7

357 12
x > 0. If the median of the data is 60, then find the value of x.
(a) 100 (b) 112 (c) 120 (d) 125

4. The mode of the observations 3,6,3,7,7,9,3,9,7,6,3,6,7, x,and 6 cannot
be

@) 3 ®) 6 © 7 d) 9

5. Calculate the variance of the data 5012, 5013, 5015, 5018, and 5022.
(a) 13.2 (b) 12.7 (¢) 155 (d) 16.4

6. From 10 gentlemen and 7 ladies, a committee of 5 members is to be formed.
In how many ways, the committee consists of at most 2 ladies?

(a) 2880 (b) 3990 () 2660 (d) 4242

7. Apassword of 4 letters is to be formed with vowels alone. How many pass-
words are possible if repetition of letters is allowed?

(@) 120 (b) 256 () 625 (d) 1024

8. How many words by using the letters of the word “MATHS” can be formed
that begin with A and do not end with T?

(@) 18 (b) 21 (c) 24 d) 27



Chapter 7 Statistics, Counting Techniques, and Probability

9.

10.

11.

A four-digit number is formed by using the digits 4, 5, 7, and 8 without
repetition. If one number is selected from those numbers, then what is the
probability that it is divisible by 3?

(a) O (b) 1 () % d) %

Given [, and [, are two parallel lines. How many triangles are formed with
12 points taking on [, and 6 points on [,?

(a) 576 (b) 39 () 180 d) 472

Of the six faces of a dice, two of the faces are painted red, two of the faces are
painted black, and the other two faces are painted blue. Two such dice are
rolled. The probability that both the dice show same colour is

() 2/3 (b) 1/3 (© 1/9 (d) 8/9

Direction for questions 12 to 15: Match the statements of Column A with the values of
Column B.

Column A Column B

12.

13.

14.

15.

The probability of getting two (a) 1
heads when three coins are tossed. 5

The probability that a card selected (b)
at random from a pack of cards is a
numbered card.

| =

Two numbers are chosen from 1 (0)
to 10. The probability that they are
consecutive.

When two dice are rolled, the (d)
probability that the sum of numbers
coming up on both the dice will be

a multiple of 6.

Space for rough work




Assessment Test Il 74

Time: 30 min. Space for rough work

Direction for questions 1 to 15: Select the correct answer from the given options.

1. The following steps are involved in finding the mean of a grouped data in
deviation method. Arrange them in a sequential order.

(A) Assume a mid-value of a class as mean (A).
(B) Calculate f; s for each class.

—A
(C) Calculate ;= xl?
(D) Calculate the mid-values of each class (x,).
(E) Calculate total frequency (N) and > f; u.
(a) BCDEA (b) ACBDE
(c) DACBE (d) DAEBC

2. Calculate the standard deviation of the following data 12, 15, 18, 16, 9.

@ V8 (b) 10 (© 12 (d) V15

3. Find the arithmetic mean of the series 13, 15,17, 19, 21, ... 57.
(@) 32 (b) 37 (c) 33 (d) 35

4. Find the median of the data 123, 134, 145, 156, ... 343.
(a) 231 (b) 233 (c) 225 (d) 240

5. Find the mode of the following data.

Observation 5 15 25 35 45
Frequency 6 8 12 9 5

(@) 15 (b) 35 (c) 45 (d) 25

6. Find the number of 3-digit numbers that can be formed using the digits 2, 5,
7,8,and 9, if every digit can occur at most once in any number.

(@) 125 (b) 68 © 60 (d) 65

7. How many 5-digit odd numbers can be formed using the digits 2, 3, 5,7, §,
and 9 if every digit can occur at most once in any number?

(a) 400 (b) 475 () 420 (d) 480

8. Fifteen points are marked on a plane so that no three points are collinear
except 5 points. How many different lines can be drawn through these
points?

(a) 89 (b) 95 (©) 96 (d) 90

9. If"P,=2730 and "C, = 455 then, find the value of r.
(a) 2 (b) 3 (c) 4 (d) 5



Chapter 7 Statistics, Counting Techniques, and Probability

10.

11.

12.

13.

14.

15.

A committee of 6 members is to be formed from 8 men and 5 women. Find
the number of ways of forming the committee if it has to contain 4 men and
2 women.

@) 700 (b) 850 (c) 1000 (d) 1100

If a card is drawn from a well-shuffled pack of cards, what is the probability
that the card being a red king card?

1 1 2 3
@ 3 ®) o © 13 @ o
Mobile phone numbers of a company network start with 98 and it is a ten-
digit number. If no digit repeats, how many customers can it have at the
most?

(a) 40,320 (b) 4,03,200
(c) 4,032,000 (d) 4,03,200

If a number is selected from the set of four-digit natural numbers, then what
is the probability that the digits of the numbers are any 4 consecutive natu-
ral numbers in any order?

16 15 1 2
a) —— b) — c) —— d) —
@ 1125 (b) 1024 (©) 1500 () 125
If A = the sum of the first 21 natural numbers, B = the sum of the squares of
the first 9 natural numbers, C = the sum of the first 16 odd natural numbers,
and D = the sum of the first 15 even natural numbers, then find the average
of A, B,C,and D.

(a) 253 (b) 243 () 273 (d) 264

Match the values of Column A with those of Column B.

Column A Column B
(1) 100C0 (A) 100
(ii) 1OOC99 (B) 99
(i) 99C98 (C) 98
(iv) 98C1 (D) 1

(@) (1) —(C); () —B); (i) —» (D), Gv)—>(A)
(b) ) —(D); (i) — (A); (i) > (B); ((v)—(C)
(@ O)—([D); () —>®B); (i) —>(C); @Gv)—>(A)
(d) @) —([D); (i) —(B); (i) —(A); (iv) - (Q)

Space for rough work




Assessment Test IV 747/

Time: 30 min. Space for rough work

Direction for questions 1 to 15: Select the correct answer from the given options.

1. The following steps are involved in the calculation of mode of a grouped
data exclusive class. Arrange them in sequential order.

(a) Calculate the total frequency (1), the lower boundary (L,), and the
length of the class (c) of the modal class.

(b) Identify f, and f,.
(c) Find the modal class of the data.
(d) Find the highest frequency (f).

(f-f)
(e) Mode=L, + —(Zf—fl—fz) x C
(a) DABCE (b) DBCAE
(c) ABCDE (d) DCABE

2. Calculate the variance of the data 4, 8,9, 11, 13.
(a) 82 (b) 6.4 (c) 9.2 (d) 84

3. Find the arithmetic mean of the series 28, 30, 32, 34, ... 66.
(a) 47 (b) 45 (c) 43 (d) 51

4. Find the median of the data 9, 16, 25, 36, ... 225.

(a) 49 (b) 64 (c) 81 (d) 100
5. Find the mode of the following data.

Observation 5|15 |25 |35 |45

Frequency 416 |10]19| 6

(a) 45 (b) 35 (c) 25 (d) 15

6. Find the number of different codes that can be formed using all the digits 0,
1, 3, 7 without repeating any digit.
(a) 24 (b) 32 (c) 36 (d) 20

7. How many 4-digit even numbers can be formed using 2, 3, 4, 5, 6, and 7
(without repetition)?
(a) 160 (b) 175 (c) 180 (d) 200

8. Twenty-six points are marked on a plane withnames A, B, C, ... X, Y, Z, so that
no three points are collinear, but all the points represented by vowels are col-
linear. Find the number of triangles that can be formed by joining these points.

(a) 2570 (b) 2590 (c) 2490 (d) 2580



Chapter 7 Statistics, Counting Techniques, and Probability

9.

10.

11.

12.

13.

14.

15.

If "P, = 5040 and "C, = 210, then find the value of r.
(@ 7 (b) 6 () 5 (d) 4

Space for rough work

A team of 8 members should be formed from 10 boys and 6 girls. Find the
number of ways of forming the team if it has to contain 5 boys and 3 girls.
(a) 1°C,+°C, (b) 1°C; x °C,

(c) '6C, (d) '6C +1C,

If a card is drawn from a well-shuffled pack of cards, then what is the prob-
ability of the card being a queen card?

1 1 1 2

— b) — — d =
@ - ®) = © 3 @ 33
A company wanted to release fancy numbers (starting with 99) and each
number is divided into 5 pairs as mentioned in the following table. Each

pair should have the same digit but different from the digits of any other
pairs. Find the number of such fancy numbers.

I II III vV \Y%

o o | | | | |

(@) 3626 (b) 4464 (c) 3024 (d) 4235

If a 3-digit natural number is selected at random, then what is the probabil-
ity that the number has its 10’s digit an odd natural number?
1 1 2 1
- b) — z d) =
(a) > (b) 3 (c) 3 (d) 1
IfA=1+2+3...450
B=1+3+5+...+75
C=2+4+6+...+76
Find the median of the data A, B, and C.

(@) 1225 (b) 1482 () 1275 (d) 1444

Match the following about the data 5, 7, 8, 10, 12, 16, 19, 21.

Column A Column B
(i) First quartile (A) 45
(ii) Second quartile (median) (B) 7

(iii) Third quartile < 1
(iv) Quartile range (D) 16

@ (@) — (B); (i) —(C); (i) — (D) (iv) — (A)
(b) @ — (B); (i) > (D); (iii) = (C); (iv) = (A)
(@ @) —(A); (i) —(C); (i) - (D); (iv) - (B)
(d) @& - (©); () — B); (i) - (A); (iv) — (D)



Assessment Test I

1.(d 2(b) 3
1. () 12. (b) 13.

Assessment Test I1

1. (c) 2.(b) 3.
11. () 12. () 13.

Assessment Test I11

1. (c) 2.b) 3.
11. (b) 12. (@) 13.

Assessment Test IV

1. (c) 2. (¢) 3.
11. (c) 12. (¢) 13.

(b)
(a)

(b)
(e)

(d)
(d)

(a)
(a)

Answer Keys

. (0 5. (a) 6. ()
. (e) 15. (d)

(d 5@ 6 (d
.(@@)  15. (b)

.b) 5@ 6 ()
.(©  15. (b)

. (o) 5(b) 6 ()
.(d) 15 (a)

7. (b)

7. (¢

7. (d)

7. (¢

8. (a)

8. (a)

8. (¢

8. (b)

Answer Keys

9.(d) 10. (o)
9. b)  10. (a)
9. b)  10. (a)
9.(d) 10. (b)
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Trigonometry.and
Coordinate
Geometry.

Reference: Coursebook - IIT Foundation Mathematics Class 10; Chapters - Trigonometry; Coordinate Geometry;
pp. 8.1-8.22;15.1-15.23

Assessment Test 1 Time: 30 min.

Direction for questions 1 to 11: Select the correct answer from the given options.
Space for rough work

1. The following steps are involved in finding the equation of a line passing
through the point (5, —6) and parallel to the line 3x — 5y + 11 = 0. Arrange the
steps in sequential order.

(A) This line passes through (5, —6).
(B) 3(5)-5(-6)+k=0

(C) 3x-5y+k=0

(D) 3x-5y—45=0

(a) CBAD (b) CABD (c) ACBD (d) CDAB
2. Iftan A= S and A is not in the first quadrant, then find w .
12 sin A—cos A
-12 -17 12 -15
el b) —~ i d) —=
(a) 5 (b) = (c) 5 (d) =
3. If sec @+ cosec =0, then tan 6=
(@ 0 (b) 1 (c) -1 (d) -2
4. If M =tan 75°, then A=
1-tan
(a) 30° (b) 45° (c) 15° (d) 60°
5. Find the relation obtained by eliminating ‘6’ from the equations x = a sec &
andy=">btan 6
2y 2.2, 12,2
(a) a_2+b_2=1 (b) a*x*+b7y==1
2 2
(© @x-bry2=1 (d) a—z—Z—2=1
6. If 5 cot? A =sin?60° + sec? 30°, then what will be the value of cosec A?
5 11 17 7
= b) - 7 ) =
@ 5 ®) % © 1 @ 3

7. Find the value of cos? 10° + cos? 20° + cos? 30° + ... + cos? 90°.

@) 3 (b) 3% () 4 (d) 4%



m Chapter 8 Trigonometry and Coordinate Geometry

8.

10.

11.

From the top of a tower 150 m high, the angles of depression of the top and
bottom of a building are observed to be 45° and 60°, respectively. Find the
height of the building (in m).

(a) 1003 —+/3) (b) 50(3 — V/3)

(© 75(-/3-1) (d) 50(+/3-1)

Find the area of the triangle formed by the line 5x + 4y — 20 = 0 with the coordi-
nate axes (in square units).

(a) 10 (b) 12 (c) 15 (d) 20
Find the equation of a line passing through (-2, 3) and making x—intercept
5 units.

(@) 3x+4y—-6=0 (b) 5x+7y—-11=0

() 2x+5y—-10=0 (d) 3x+7y-15=0

If C(=3, 6) divides the line segment joining A(-9, —12) and B(0, 15) internally,

then find the value of ﬂ .
AC

3 5
a) 2 b) — 3 d) —

@ ® © @ >
Direction for questions 12 to 15: Match the statements of Column A with the values of
Column B.

Column A Column B

12. Distance between the origin and the 1

midpoint of line segment joining (a) 2

13.

14.

15.

(5,2) and (1, -10)

The slope of the line %—% =1 (b) 0
sin%ccos%c tan%c (1

Area of the triangle formed by the (d)3
vertices (1, 2), (2, 3), and (3, 4)

Space for rough work




Assessment Test Il m

Time: 30 min. Space for rough work

Direction for questions 1 to 11: Select the correct answer from the given options.

1.

The following steps are involved in finding the equation of a line passing
through the point (-3, 2) and perpendicular to the line 4x + 7y — 13 = 0.
Arrange them in sequential order.

(A)7(-3)-4(2) +k=0 k=29

(B) 7x -4y +k=0

(C) 7x—4y+29=0

(D) The line passes through (-3, 2).

(a) BADC (b) BCDA (c) DBAC (d) BDAC

If cos A = % and A is not in the first quadrant, then find the value of

cosec A+cotA
cosec A—cotA

31 18 25 27
(a) 15 (b) 11 (c) 9 (d) 13
If cosec 8- cot 6=0, then what will be the value of sec 8?
(@) 0 (b) 1 (© -1 (d) 2
f L_FZEZ =tan 30°, then @ =__
(a) 15° (b) 30° (c) 45° (d) 60°

Find the relation obtained by eliminating ‘&’from the equations a = b cosec 8
and x =y tan 6.

2 2 2
(a) b—z—?=1 (b) bT_x_2=1

bz x2 bz yz
(© a_z_y_2=1 (d) a_z_x_2=1
If sec? A = cot 230° + 2 cos? 45°, then find the value of sin? A.

1 1 3

— b) — — d) 1
() 1 (b) > (0 1 (d)

Find the value of sin? 5° + sin? 15° + sin? 25° + ... + sin? 85°.
1 1
3— b) 4 4— d) 5
(a) > (b) (©) > (d)

From the top and the bottom of a building 50 m high, the angles of elevation
are 30° and 45°, respectively. Find the height of the tower (in m).

(a) 50(~/3+3) (b) 100(v3-1)

© 75(/3+1) (d) 25(:/3+3)



m Chapter 8 Trigonometry and Coordinate Geometry

9.

10.

11.

What will be the area of the triangle formed by the line 8x — 3y — 12 =0 with
the coordinate axes (in square units)?

(@) 3 (b) 3.5 (c) 4 (d) 4.5
Find the equation of a line making y—intercept 3 units and passing through
(@ 8x-3y+9=0 (b) 3x+5y—-15=0

() 2x-5y-19=0 (d) 6x+y—-23=0

If PQ is a median of a triangle such that P = (4, 7) and Q = (3, -5), then find
the centroid of the triangle (consider P as a vertex of the triangle).

o (2 o (53
o (- 0 [33)

Direction for questions 12 to 15: Match the statements of Column A with the values of

Column B.
Column A Column B
1
12. Distance between the origin (@) 5

13.

14.

15.

and the centroid of the triangle

formed with the vertices A(3, 9),

B(10, 11), and C(2, 16)

The slope of the line making (b) 4
x—intercept 3 and y—intercept 6 3

C ﬂ-C C
sec — cosec — cot — (c) 13
3 3 3

Area of the triangle formed by  (d) 31
the vertices (3, 7), (0, —3), and
(-5, 1).

(e) 2

Space for rough work




Assessment Test Il m

Time: 30 min. Space for rough work

Direction for questions 1 to 15: Select the correct answer from the given options.

1. The following steps are involved in finding the general formula for the
distance between the two points A(x,, y,) and B(x,, y,). Arrange them in
sequential order.

(A) ABN is a right triangle.

(B) Join AB and draw perpendiculars on to the coordinate axes from A and B.
(C) Calculate the lengths of AN and BN.

(D) Mark A(x,, y,) and B(x,, y,) on a coordinate plane.

(E) Apply the Pythagoras theorem for the AABN and find AB.

y
©O.yp) P B
Yo—¥q
©,y) Q A LN
Xp = Xq
X (0,0 L M 8%
(1,0 (x2,0)
y
(a) ABCDE (b) DBEAC
() DCBEA (d) DBACE

2. If sin@= %, then secd— tanf=

5 60 31
(a) g (b) E Q) g (d) %
3. Solve for: sin75° x tan15°.
V3+1 J3-1
@) 7 (b) 2-+/3 © S5 d) 3-1

4. If x=a cos@+bsinfand y = a sind— b cos 6, then which of the following rela-
tions is correct?
(@) x®—y*=a?-1? (b) 2+y*=a*b?
() ¥*+y*=ab (d) ¥*+y?=a>+0?

5. If Lcos 0 +sinf = i , then the value of 8 in circular measure is
V3 3

@ = ® = © = @ =




m Chapter 8 Trigonometry and Coordinate Geometry

6.

10.

11.

12.

13.

Find the length of a chord which subtends an angle of 100°42” at the centre
of a circle of radius 7 cm.

Mean difference
o | 18 24’ .
17|23 |45
sin 50° | 0.7660 |....|.7694 | .7705|....| 2 |4 | 6 | 7 | 9
(a) 10.78 cm (b) 2.46 cm
(¢) 15.7 cm (d) 14.28 cm

Mangalam, a Mathematics historian, observes the tip of the hour hand and
minute hand of an ancient clock displayed on a pedestal at 6 O’ clock from
a point, which is 2 m away from the pedestal. Using a sextant, he found the
angles of elevation to be 45° and 60°, respectively. What will be the approx-
imate value of the diameter of the dial in centimetres (use J3 = 1.732)?

(a) 1264 (b) 146.4 (c) 73.2 (d) 63.2

The angle of elevation of the top of a tower is 45°. On walking 24 m towards
the tower along the line joining the foot of the observer and foot of the tower,
the angle of elevation is found to be 60°. Find the height of the tower (use =
J3=1.732).

(a) 48.96 m (b) 63.454 m
() 56.784m (d) 56.762m
. Find the perimeter of the triangle whose vertices are (2, 4), (6, 8), and (2, 8).
(a) 4(\/5 +1) units (b) 42+ \/E) units
(c) 12+/2 units (d) 16+/2 units

Find a point on the x—axis which is equidistant from A(3, —6) and (-2, 5).

o () o (2o
o (2 e

What will be the radius of the circle which passes through (0, 0), (6, 0), and
(0, 8)?

(a) 5 units (b) 6 units

(c) 8units (d) 10 units

Find the equation of a line passing through the point P(2, 3) and parallel to
2x+3y+5=0.

(@ 2x+3y+9=0 (b) 3x+2y—-13=0

() 2x+3y-13=0 (d) 2y+3x+13=0

Calculate the area of a triangle whose vertices are A(1, 2), B(3, 5), and C(-2, 2).
(@) 5.5 (b) 4.5 (c) 6.5 (d) 7.5

Space for rough work




14.

15.

What will be the equation of the altitude of a triangle PQR which divides
the base PQ in the ratio 2:3 where P(4, 7), and Q(6, 9)?

(@) 5x+5y=63 (b) 2x+3y=70
(c) 4x+4y=61 (d) 5x+5y=61

Find the correct match for the following data given in Column A and
Column B about a triangle whose vertices are A(0, 0), B(0, 15), and C(20, 0).

Column A Column B
(i) Centroid (A) (5,5)
(ii) Circumcentre (B) (0, 0)
(iii) Orthocentre (C) (10, 7.5)

20
(iv) Incentre (D) (?, 5)

@@ (1) —(A); (i) — B); (i) —(C); (iv)—> (D)
(b) &) —(D); (i) — (C); (iii) — (B); (iv) = (A)
(@ @)—(D); (i) — (@A) (ii)—(C); @Gv)— (B)
(d) @ —([D); (i) —(A); (i) - (C); (iv) - (B)

Assessment Test Ill | 1:37/

Space for rough work




Chapter 8 Trigonometry and Coordinate Geometry

Time: 30 min. Space for rough work

Direction for questions 1 to 15: Select the correct answer from the given options.

1. The following steps are involved in finding the slope of a line passing
through the points (x;, ;) and (x,, y,). Arrange them in sequential order.

(A) Draw the perpendicular AL, BM on to the x—axis form A and B,
respectively. BN
(B) In AABN, calculate the lengths AN and BN and hence find tan8= AN

(C) Draw a line ‘', which makes an acute angle ‘6’ with the x—axis on a coordi-
nate plane.

(D) ABN is a right triangle.
(E) Let A(x,, y;) and B(x,, y,) be any two points on the line ‘I".

Y 2
(X2, y2)
B
Yo = Y1
A(\th” 9
N

pd
X X

.~ 0.0 L M

) (x4, 0) (x2, 0)

v
(a) BACED (b) CEADB
(c) CEDAB (d) ECADB

2. If cos 6= %, then cosec €— cot 6=

5 4 41 21
(a) 5 (b) g (©) 4—0 (d) g
3. Solve: tan 75° x sec 15°.
(@) V6++2 b) V6-+2
J3+1 J3-1
© 5 @ 5

4. If x=rsing, y=p cosd, and z = r sin?+ p cos?6, then which of the following
relations is correct?

(@) z2=x2+y> (b) px*+ry>=z
1 1 1
(€) px®+ry>=zrp (d) x_2+y_2:Z_2



10.

11.

12.

1 2
If cos@ + —=sin @ = —, then find the value of ‘8’ in circular measure.

3 V3
7 T z* z°
(a) 3 (b) 3 (c) e (d) EY

A chord subtends an angle of 103°22" is 31 cm away from the centre of a
circle. Find the radius of the circle.

o ¢ s | ay Mean difference
et 1/ 2/ 3/ 4/ 5/
cos 51°10.6293 | 0.6280 |....| .6211|.6198 | 2 | 5 | 7 | 9 | 11
(a) 50 cm (b) 36 cm (c) 42cm (d) 48 cm

There is a plot in the shape of an equilateral triangle. A flagstaff is erected at
its centroid. Three ropes are tied to the top of the flagstaff and the other ends
are nailed at the three corners of the plot. The angle of elevation of the top
of the flagstaff at any vertex is 60°. What will be the height of the flagstaff
(in meters), if the side of the plot is 15 m?

) 15v3 (b) % () 15 (d) #

From a point on the ground which is at a distance of 60 m from the foot of
the tower, the angle of elevation to the top of the tower is observed to be 60°.
After moving d m away from the tower, the angle of elevation of the top of
the tower is decreased to 30°, then find the value of ‘d’.

(a) 50 m (b) 100 m (¢) 80m (d) 120m
Find the perimeter of the triangle whose vertices are (1, -1), (-1, 1), and
(3, 3).

(a) 4V2m (b) 6+2m

(€) 8V2m (d) 10v2m

Find the point on the y-axis which is equidistant from the points (3, 5) and
(-5,2).

@ (o, %) (b) (o, ;) © (o, %) @ ©,7)

Find the circumference of a circle, which passes through the origin (0, 12)
and (16, 0).

(a) 407 units (b) 107z units

(¢c) 207 units (d) 157 units

What will be the equation of a line passing through (8, 5) and perpendicular
to the line 3x - 7y + 5=0?

(@ 3x+7y-71=0 (b) 7x+3y—-16=0

() 7x+3y—-71=0 (d) 3x-7y+20=0
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m Chapter 8 Trigonometry and Coordinate Geometry

13

14.

15.

A

1

A

1

A

1

A

1

. If the area of a triangle A(3, 4), B(1, p), and C(2, 3) is 2 square units, then the
value of p can be

(a) 4 b 5 (c) 7 (d) 6

In AABC, B(2, 1), C(2,5), AD L BC, and AD divides BC in the ratio 1:3. Find
the equation of AD.

(@) y=2 (b) x=2 (© x+y=3 (d y=3

Match the values of Column A with those of Column B.

Column A Column B

() Sin750°  (A)-1
(ii) Cos 750° (B) \/2
5

(iii) Sec 540°  (C) 73

1
(iv) Cosec 135° (D) >

(@) () —([D); (i) —> (B); (i) = (C); (iv) = (A)
(b) () —(A); (i) — (B); (iii) = (D); (iv) - (B)
(© (@) —[D); (i)— (C); (i) —(A); (v)— (B)
(d) @O — B); (i) —(A); (i) - (C); (v) - (D)

Answer Keys

ssessment Test I
1. b 20k 3 () 4. @ 5@ 6 () 7. (c) 8. (b)
1. (b) 12.(e) 13.(d) 14.() 15. (b)

ssessment Test 11
1.(d) 2 (@ 3.0b) 4 () 5 (0b) 6. () 7. (c) 8. (d)
1. () 12.() 13.(e) 14.(b) 15.(d)

ssessment Test II1
1.(d) 2 @) 3. (c) 4.d) 5. (b) 6. (a) 7. (b) 8. ()
1. (@) 12.(0) 13.(b) 14.() 15. (b)

ssessment Test IV
1. (b) 2. (b) 3. () 4. (c) 5. (a) 6. () 7. (c) 8. (d)
1. (c) 12. (c) 13. (d) 14. (a) 15. (c)
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9. (a)

9. (a)

9. (b)

9. (b)

10. (d)

10. (a)

10. (b)

10. (¢)



Hints and Explanation

CHAPTER 1

Geometry

Assessment Test I

1.

2.

3.

4.

The required sequential order is CABD.

Hence, the correct option is (c).

APAB ~ APQR

_PA_AB 0

PQ OR

Given, PA:AQ=1:3
LetPA=x=AQ=3x=PQ=PA+AQ=4x

. From Eq. (1), 41 _ ?_(’)3 (Given QR =10 cm)

X

= AB= g: 2.5cm

Hence, the correct option is (a).
LetCD=x=BD=14-x (- BC=14)

We have £=9 = 2: X

AB BD 9 14-x

= 168 — 12x =9x

=2lx=168=x=8

Hence, the correct option is (c).

In AABD, AD? = AB? — BD?

=152-122=81=9?

= AD=9cm

We have BD?= AD x CD

=122=9xCD

=CD=16cm

In ABDC, BC2=BD? + CD? =122 + 162 =400 =
207?

= BC=20cm

Hence, the correct option is (a).

5. We have ABJ|FC.

. BC AF 12 3
e —m— = — ) —— = —
CE FE
= CE=8cm
Let AF =3x and FE =2x (" AF.FE =3:2)
AFEC ~ AAEB (" ABJ||FC)
FE FC FE FC
=5 -—=—= =—
AE AB AF+FE 20

2x = E = FC =8cm
3x+2x 20
~. In AFCE, FE? = FC2 + CE2 ("~ ZFCE = 90°)
— FE2=82+82=128
= FE = V128 =82 cm.

Hence, the correct option is (c).

AQ

CE 2

=

. Option (d): We have %: & (" By Basic Pro-

portionality Theorem)
3x-2 2

= ==
2x+7 3
=>9%x-6=4x+14d=x=4

Hence, the correct option is (d).

. We have AP = AR, BP = BQ and CR=CQ.

(" Lengths of the tangents drawn from an
external point are equal.)
AB=5=AP+BP=5=AR+BQ=5
CR=3=CQ=3

. Perimeter of AABC = AB + AR+ BQ + CQ
+CR

=5+5+3+3=16cm

Hence, the correct option is (a).
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8.

9.

10.

11.

12.

13.

14.

15

ABDE is a cyclic quadrilateral.
- ZAED =180° - ZABD
=180° — 85° = 95°

Hence, the correct option is (b).

LetPQ=xcm

We have PT? = PQ x PR = PT?=PQ x (PQ +
QR)

=122=x(x+7) = x>+7x-144=0
S>x-9)x+16)=0=>x=9%90rx=-16

~. PQ=9cm (" —16 is not possible).

Hence, the correct option is (b).

Given, ZPAB =40° = ZOAP =90° - 40° = 50°
(" Radius is perpendicular to the tangent at
the point of contact, i.e., ZOAC =90°.)

Z0OPA = ZOAP =50° (*"OA = OP =radius)
In AOAP, ZAOP = 180° — (50° + 50°) = 80°
We have ZOPC =90°

.. In quadrilateral OACP

ZACP =360° - (LOAC + ZAOP + £ZOPC)
=360° — (90° + 80° + 90°) = 100°

Hence, the correct option is (a).

Givenr=4cm,R=5cm, and d =10 cm
The length of direct common tangent

= Jd?—(R-r)?
= 102 ~(5-4) =499 =311 cm

Hence, the correct option is (c).
Option (d): R+r>d>R—r
Option (b): R+r=d

Option (¢):d=R-r

Option (a): R+r<d

Assessment Test 11

1.

2.

The required sequential order is BDCA.
Hence, the correct option is (c).

We have AAPQ ~ AABC

PQ_AQ "
BC AC

Let AQ =3x, QC =2x (""AQ:QC =3:2)
L AC=AQ+QC=5x
15 3x
s — = ZZ [From Eq. (1
BC 5x[ q- (D]
= BC=25cm

Hence, the correct option is (a).

. LetBD=xcm

=CD=21-x)cm (" BC =21 cm)

We have ﬁ = E
AC

CD

3 X
= — =
4 21-x
= 63 -3x=4x

=x=9

Hence, the correct option is (b).

A
D

15

B 36 C
We have AC? = AB? + BC?
=152 + 362 =392
= AC=39

. L 36 x15= L x 39 x BD (" Area = - bh)
2 2 2

— BD = 36><15= 180 om

39 13
Hence, the correct option is (d).

. AFEC ~ AAEB (" FC||AB)

o, FC _EC_FC_15 .. pp_pc+CE-=
AB EB 10 2

10 + 15 =25)

= FC=6cm

In AFCE, FE? = FC? + CE? =62 + 152

= FE2 =261 = FE = V261 =329 cm
Hence, the correct option is (c).

2x+
. Option(d):Wehaveﬁzgé +3 _3
AQ BR 6x-16 4
= 8x+12=18x—48
= 10x =60
=x=6

Hence, the correct option is (d).



7.

8.

9.

10.

11.

AP =AS, BS=BR, CR=CQ, and DQ = DP
(" Tangents drawn from an external point to
a circle are equal.)

D
P
A Q
S c
R
B
AB=AS+SB=AP+BR=3cm D)
CD=DQ+QC=DP+CR=4cm )
Adding Egs (1) and (2),

(AD+DP)+ (BR+CR)=7 cm

= AD+BC=7cm

.. The perimeter of ABCD =AB +CD +BC + AD
=3+4+4+7=14cm

Hence, the correct option is (c).

ZACF = ZADF = 35°

(" Angles in the same segment are equal.)
ZBDA = ZBDF — ZADF = 60° — 35° = 25°
- ZBEA = ZBDA = 25°

(" Angles in the same segment are equal.)
Hence, the correct option is (a).

We have PQ x PR =PS x PT

= 6% (PQ+QR)=5x%xPT
=>6%x(6+9)=5xPT

= PT=18 cm

. ST=PT-PS=18-5=13cm
Hence, the correct option is (b).

ZOAB = ZOBA =25° (** OA =OD =radius)
ZAOB =180° - (LOAB + ZOBA) = 180° — (25°
+25°) =130°

Z0OAP = ZOBP =90°

(" Radius is perpendicular to the tangent at
the point of contact.)

In quadrilateral OAPB,

ZAPB =360° — (LOAP + ZOBP + ZAOB)
=360° - (90° +90° + 130°) = 50°

Hence, the correct option is (c).
Given,r=3cm, R=5cm, and d =8 cm

The length of the transverse common tangent
= Jd2 —(R+7)2 =\/82 ~(3+5)* =0

Hence, the correct option is (d).

12.

13.

14.

15.

Hints and Explanation m

Option (c):d=5,R=4,andr=2
R+r>d>R-r

Circles are intersecting at two distinct points.
Number of tangents = 2

Option (d):d=7,R=5,and r=2

d=R+r

Circles are touching externally.

Number of common tangents is 3.

Option (b):d=5,R=7,and r=2
d=R-r

Circles are touching internally.
Number of common tangents is 1.
Option (e):d=7,R=4,and r=2
d>R+r

Number of common tangents is 4.

Assessment Test I11

1.

BCADE is the required sequential order.
Hence, the correct option is (b).

By the Apollonius’s theorem, AB> + AC2=2AD? +
2BD2

Hence, the correct option is (c).

3

Given, ZAOB =100°

= LACB =50°

ZCAB=30°

In AABC,

ZABC =180° - 50° — 30° = 100°
Hence, the correct option is (a).
ZAOC = 360° — (£LOAB + ZOBA + ZOBC +
Z0CB)

=360° — (50° + 50° + 70° + 70°)

(. ZOAB = ZOBA; ZOBC = ZOCB)
=120°

Hence, the correct option is (c).
PB=12cm =PC
PB=PQ+BQ=12cm
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PQ+AQ=12 (.. AQ=BQ)
PC=PR+RC=12

= PR+AR=12
PR+AR+AQ+PQ=12+12
PR+RQ+ QR =24

Perimeter of APQR =24 cm
Hence, the correct option is (c).

6. ZCAB=80°
- ZACB + ZCBA =100°

- ZDCB + ZOBC =

ZABC
2

ZACB .

- ZBOC =180° — (£OCB + £OBC) = 130°
Hence, the correct option is (a).

ZMQR =50° and QM = QR

= ZQRM = ZQMR =

/P =/PQM =
_65°

180°-50° _ o,

ZOMR

(-~ PM=MQ)
- 321
2

Hence, the correct option is (a).

8cm B

6cm

6cm

8cm C

Given AB=8 cm, BC =6 cm,
AC:CE=1:2and AC=10 cm, CE =20 cm.
Produce BC to the point F such that D, F, and
E are collinear.

ADI|IBC

= ADI|ICF

and AD:CF = AE:CE
6:CF=3:2

6 _3 L CF=4em

CF 2
Since ZDCF =90°

DF? = CD?+ CF?

=82+ (4)2=64+16=80cm
DF = /80 = 445 cm
Since DF:FE = AC:.CE=1:2
.. EF=2xDF

= 2x45 = 85

.. DE=DF +FE

= 4\/§+8\/§:12\/§ cm

Hence, the correct option is (a).

9. In APQR, ST||QR.

10.

= s = T (By Basic Proportionality
SQ TR

Theorem)

PS =2x, PR =5x = SQ = 3x

ps 2

SQ 3
PT 2

= _—==
TR 3
2 PT

= il

3 21
PT= 2 21
3

= PT=14 cm
Hence, the correct option is (b).

Since AD is the bisector of ZA,
AB BD

AC DC

12 BD

18 DC

BD 2

DC 3

= BD =2x, DC = 3x

.. BC=2x+3x=>5x
BC=5x=25=x=5

S BD=2x=2x5=10cm

Hence, the correct option is (b).
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11. In AABC and in ABDC We know that PT x TQ =ST x RT
ZC = £C (common) = 6x4=8xRT
£B=2/D=90° = RT=3cm
- AABC ~ ABDC Hence, the correct option is (a).

AC _BC_ AC 12

=== =— =AC=18cm

BC DC 12 8 . %
= AD=AC-DC
-18-8=10cm B @@
Hence, the correct option is (a). (if)

12.

@) —(©); () —(A); (i) — (B); (iv) > (D)
Hence, the correct option is (c).

Let AYB be a minor arc. Assessment Test IV
- AYB is a major arc. 1. BFCADE is the sequential order.

Now, AYBX is a cyclic quadrilateral.
= LAXB + ZAYB =180° (" Supplementary

Hence, the correct option is (b).

angles) 2. A
70° + ZAYB = 180° 50 %
= ZAYB =180° - 70° = 110° 90>, D
Hence, the correct option is (c).
M 90°
13. 90 — x X
B C
In AADB and in ABDC

BD = BD (common)
ZADB = #ZBDC =90°
£/DBC = ZDAB = (90 — x)°

.. AADB ~ ABDC
LixBO:ABAO:BO and ZACO=~«CAO = AD _ BD . BD?= AD x DC
50 DB DC
= £/BAC =30° + 50° = 80° Hence, the correct option is (d).
= /BOC =160° .
ZOCB = ZOBC = M ~10° :
Hence, the correct option is (a).
14. g A ‘ B
ZACB =40°
Q = ZAOB =80°
ZOAB = 20BA = BV =80°_ 5
=) R 2
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Since AC =BC, ZCAB = ZCBA
180°—40° 140°

T2 2

ZCAB=«ZCAO + ZOAB

70° = ZCAQO + £50°

.. ZCAO =70°-50° =20°

Hence, the correct option is (b).

=70°

S

Y

Q
Let /PSR = x°
= ZPOR =2x°
And ZPQR =180° — x°
(Opposite angles of a cyclic quadrilateral)
= £P+ £Q+ £R + ZPOR = 360°
60 + 180° — x° + 70 + 2x° = 360°
310° + x =360°
x=50°
- ZPSR =50°
Hence, the correct option is (a).

. PQ=PA+AQ=12cm
PR=PC+CR=10cm
PC+2=10cm = PC=8cm

= PA=8cm (" PA=PQC)
=AQ=BQ=12-8=4cm

.. Perimeter of APQR
=PQ+ QR +RP
=PA+AQ+BQ+BR+RC +CP
=8+4+4+2+2+8=28cm
Hence, the correct option is (b).

P

Q R

ZQPR + /PQR + ZPRQ

=180° 1)
ZQOR + ZOQR + ZORQ

=180°
/PR
ZQOR + <POR + Q =180°
2 2
ZPZQR N APzRQ _ 180°

— QOR = 180° — 140° = 40°

= [% (180° - (AQPR))] [from Eq. (1)]

= 180° — ZQPR = 80°
= ZQPR =100°
Hence, the correct option is (a).

A

C B

« BCP =70° and BP = BC
= /BPC =70°

= ZAPB =180° - 70° =110°
Since BP = AP

JA= % — 35°,

Hence, the correct option is (c).

A 8 B

AC=10cm

AC.CP=1:1

AP:CP=AD:CQ

=2:1=AD:CQ
6 2

cQ 1

=CQ=3cm

DQ= 8 +3% =64+9 =473

@)



9. Given, in AABC PQ||BC and AP:PB =2:3.

10.

11.

12.

DQ:QP=1:1

= AP=DQ = 73 cm

~ DP= 273 cm

Hence, the correct option is (a).

AQ:QC=23
AQ_2

QC 3
A_Q = 2 = AQ=8cm
12 3
Hence, the correct option is (a).

In AABC, AD is the bisector of ZA.

AB BD
= -
AC DC
AB_3
AC 4
12 3

—===AC=16cm
AC 4
Hence, the correct option is (c).

We have QS? =PS x RS
102=8 xRS
10 _ps
8
= RS=125cm
Hence, the correct option is (d).

Let AYB be a minor arc.

and AYB AXB be the major arc.

ZAYB =132°

13.

14.

15.

Hints and Explanation

= ZAXB =180° — 132° = 48°
ZAOB =2 x48°=96°

Hence, the correct option is (c).

ZABO =40° = ZBAO
= ZACO = ZOAC =20°
ZBAC =40° +20° = 60°

ZBOC =2 ZBAC =2 x 60° =120°
180-120

= Z0CB = ZOBC = — =30°

Hence, the correct option is (b).

We know that PA x PB =PC x PD.
=8x4=PCx16
32=PCx16=PC=2cm

Hence, the correct option is (a).

(i)
(if)

(iii)

(iv)

@)

oG
©
©

(@) —®B); (i) —(A); (i) - (C);

Hence, the correct option is (d).

(iv) = (D)
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CHAPTER 2

Linear Equations and Inequations;

Quadratic Equations

Assessment Test I

1.

The required sequential order is CADB.
Hence, the correct option is (a).

x+2y+3z=21 (1)
3x+2y+2z=43 )
Adding Egs (1) and (2), we get
dx+4y+4z=64=>x+y+2=16

Hence, the correct option is (d).

2x+3ky =4 (1)
6x +27y =12 2)

Given Egs (1) and (2) have infinite common
solutions.

2 3k 4 k1
=—=—=-—=—=k=3.

6 27 12 9 3

Hence, the correct option is (c).

7x+8y=21 (1)

8x + 7y = 20 )

Subtracting Eq. (1) from Eq. (2), we get

x—-y=-1
Hence, the correct option is (c).

. Given one root is 3 ++/2, The other root will be

3-2.

. The required quadratic equation is

2—[(3 +v2)+(B=+2)]x + 3 + V2)(3 - /2)=0
=S>x2-6x+7=0

Hence, the correct option is (b).

x2-5x+7=0
a+ﬂ:ﬂ:5
1
7
off=—=7
P 1

o’ + BP=(a+ By -20p
=(5)? -2x7 =25-14 = 11.
Hence, the correct option is (a).

10.

11.

|x+4] <2=>-2<x+4<2

=>-2-4<x<2-4=-6<x<-2

x can take the values -3, -4, and -5.

. The number of integer values of x is 3.
Hence, the correct option is (c).

Let the present age of the son be x years.
.. Father’s present age = 3x years.
Given3x-7=5(x-7)
=3x-7=5x-35=2x=28=x=14
.. The sum of their present ages = 4x.
=4 (14) = 56 years
Hence, the correct option is (b).
Let the speed of the stream be x kmph.
. Downstream speed = (8 + x) kmph
Upstream speed = (8 — x) kmph

30, 30

+——=8
8+x 8—x

64— x*
=64-x2=60=>x*=4=x=1+2
x =— 2 is not possible.
.. The speed of the stream is 2 kmph.

Hence, the correct option is (b).

|xf = 5]x[+6 = 0= |x]* =3|x|-2[x|+6 = 0
= (x|-3)(|]x|-2)=0

= |x| =3 or|x] =2

x=*x3orx=%2

.. Number of solutions is 4.
Hence, the correct option is (d).

Letx= |/240+ 240+ 240+ ..
= 2= 240 + \[240+ /240 + .0

= x2=240 +x
=x2-x-240=0




12.

13.

14.

15.

= (x-16) (x+15)=0
= x =16 or x =-15 (not possible)
sLx=16

Hence, the correct option is (b).

Option (a): Maximum value attains at x =

b 12
2a 2(-3)
Option (b): x2-6x+9=0= (x-3)’=0=x=3
Option (d): ki = §:>k2= 25=k =+5
Option (e): +10 = 10><E =6

S

Assessment Test I1

1.

The required sequential order is CABD.

Hence, the correct option is (c).

2x+y+3z=12 (1)
x+3y—-z=16 2)
2xEq. (1) =>4x+2y+6z=24 3)

Eq. (2) + Eq. (3) = 5x + 5y + 5z =40
=x+y+z=8

Hence, the correct option is (b).

5x — 2ky = 10 ¢y
6x + 8y =21 2

Given Egs (1) and (2) have no common
solution.

5__Z . 0_, 10

6 8 6 3

Hence, the correct option is (d).

15x + 11y =41 (1)
11x + 15y =37 (2)

Adding Egs (1) and (2), we get
26x +26y =78 =>x+y=3
Hence, the correct option is (a).

Given one rootis5—+/3 ,the other rootis 5+ J3.
The required quadratic equation is

2= [(5+/3)+(B5=V3)x +(5+/3)(5-/3) = 0

10.

Hints and Explanation m

x> —10x+22=0
Hence, the correct option is (a).

Given x2+2x-3=0

-2
a+ﬂ:T:—2
aﬂz_T?):—C%
g+ﬁ_a2+ﬁ2_(a+ﬂ)2—2aﬂ
B a o op
C(P-2(3) _ 4+6_-10
- 3 -3 3

Hence, the correct option is (b).

|x-1|<5 =-5<x-1<5

=>-4<x<6
. x can take 11 integer values.

Hence, the correct option is (b).

Let the two-digit number be 10a + b.

Given10a +b=a+b+9
=>%=9=a=1
.. The required numbers are 10, 11, 12, 13, ..., 19.

Difference between digits are 1, 0, 1, 2, 3, 4, 5,
6,7,8.

. The number of different values of k is 9.

Hence, the correct option is (b).

Let the speed of the stream be x kmph.

The speed of boat upstream = (5 — x) kmph

The speed of boat downstream = (5 + x) kmph

24 24

—_— + —_—
5-x b5+x

25—x?

=0

=25-=24=x’=1=x=1*1
x =-1is not possible.

sLx=1

Hence, the correct option is (a).

|xf +7[x[+12 = 0 = (x|+3)(x|+4) = 0

= |x| = =3 or |x| = —4, which are not possible.
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No solution for given equation.
Hence, the correct option is (a).

11. Lety= \/132—,I132—1/132—...oo
y?=132-/132-/132—...

y?=132-y

y+y-132=0

(y+12) (y-11)=0

y =-12 (not possible) or y =11

sy=11
Hence, the correct option is (d).

12. Option (b): Minimum value attains at x =
LA e -
2a 2x2) 4

13. Option (e): 4x?-9=0=>x>===x =%

N | W

w|S w&lv

k 2
14. Opti ——== =k=-
ption (a) 5= 3

15. Option (c): Product of the roots - —g
a

Assessment Test 111

1. The required sequential order is ECBDA.

Hence, the correct option is (d).

2. Given2x+3y+5=0and 4x+6y—-10=0
2 3 5

4 6 -10

1 1 -1

=

2 2 2

.. The pair of equations has no solution.

U

Hence, the correct option is (a).
3. Givena:b=>5:2

Leta =5k b=2k

a+b=28 (Given)

5k + 2k =28

7k =28

k=4

=a=5k=5x4=20.

Hence, the correct option is (c).

4.

10.

Let e and p be the number of erasers and pen-
cils, respectively.

Given 18e + 27p = 228
20 e+ kp =256

18,2
20k

k¢%¢10:>k¢30.

Hence, the correct option is (b).

The roots of (x — 3) (x +2) =0 are -2, 3.
Hence, the correct option is (a).

Given arand Sare the roots of the equation.

x2-3x+2=0

=>a+f=—=3
aﬂ=£:2

a
1,1 _a+f 3
o f of 2

Hence, the correct option is (b).
Given2x2—-8x+p=0
Discriminant (A) = b? — 4ac = 64
= (-8)*-4(2) (n) =64

= 8p =128

p=16

Hence, the correct option is (b).
Givenx*—x+1=0
Discriminant (A) =b? — 4ac

= (-1)> - 4(1)(1)

=1-4

=-3<0

The roots are complex conjugates.
Hence, the correct option is (d).

Given expression is 3x? + 9x +11, where

a=3>0.

.. The minimum value attains at _—b, ie., _—9
5 23)

2
Hence, the correct option is (b).

Given x2 + 4x + 8 which is in the form of ax? +
bx +c.



11.

12.

13.

14.

Hints and Explanation m

wherea=1>0 15. (i) b*—4ac=0 < The roots are rational and equal.
2
Minimum value = dac—b (ii) b? — 4ac < 0 & The roots are complex conju-
a gates.
_AD@®)-16 (iii) b — 4ac > 0 and perfect square < The roots
4(1) are rational and unequal.
_32-16_ 4 (iv) b*> — 4ac > 0 and not perfect square <
4 The roots are irrational and unequal.

Hence, the correct option is (a). Hence, the correct option is (d).

Let I and b be the length and breadth of the rec-
tangular hall, respectively. Assessment Test IV
[-b=18m @
Area (Ib) = 243 m?

(I+by?=(-by*+4lb

1. ABEDC is the required sequential order.

Hence, the correct option is (b).

(I+b)? = (18)2 + 4(243) 2. Given2x+3y+4=0and 4x+6y+8=0

=324 4972 2 3 4

(I + b)2 = 1296 1 6 8

I+b=36 (2) 1 1 1

From Egs. (1) and (2) 2 - 2 - 2

2b=18 . The pair of equations has infinite solutions.
b=9 Hence, the correct option is (d).

Hence, the correct option is (a). 3. Given xiy =27

[x-3| <15 x=2k,y="7k
=-15<x-3<15 x +y =81 (Given)
=-15+3<x-3+3<15+3 2k + 7k =81
=-12<x<18 9k =81
Hence, the correct option is (a). k=9
Given 4x — 5y =6 and 16x — 20y =k y=7k=7%x9=63
4 5 6 Hence, the correct option is (b).
16 20 k
1 1 6 4. Let F be the father’s age and S be the son’s age
41 & Given F + 6 =3(S + 6) (1)
6_1 F-3=p(S-3) @)
li{:zi (1)=F=35+12 6)
Hence, the correct option is (c). (2)=F=p5-3p+3 (4)
Given 2x + 3y + 4z = 42 ) (3)=(4)=35+12=45-9

9x + 13y + 17z = 184 ) 1,3
(1)x4= 8x+12y+16z= 168 1 p

x+y +z =16 =p#3

Hence, the correct option is (b). Hence, the correct option is (c).
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10.

The roots of (x+\/§) (x—\/g) =0 are —v/2 and
V3.

Hence, the correct option is (c).

Given aand (> @) are the roots of x> + 7x + 12
=0.

+7x+12=0

W2 +4x+3x+12=0

x(x+4)+3(x+4)=0

(x+4) (x+3)=0

x=-3or—4
Loa=—4,p=-3 (f>0)
1 1 1 1
a B -4 (-3
-1 1
173
_3+4 1
12 12

Hence, the correct option is (c).
Given 3x2 —kx—-12=0
Discriminant (A) = b2 — 4ac

= (=k)* + 4(3)(12) = 169
=k2+144=169
=k*=25k=+5

Hence, the correct option is (c).

. Givenbx?2-2x-1=0

Discriminant (A) = b2 — 4ac

= (-2 -4(5)(-1)

=4+20

=24>0

The roots are irrational and distinct.
Hence, the correct option is (c).

Given 7x2 — 6x + 4 has a minimum value.

. . -b . 6 3
The minimum value attains at —, i.e.,at — = —.
2a 14 7

Hence, the correct option is (c).

Given —4x2 + 8x + 3 which is in the form of ax? +
bx +c, wherea=-4<0.

11.

12,

13.

14.

4ac - b?
4a

.. Maximum value =

_ 4-49)(3)-©P
4(-4)
_4(4)(3)+64
T
=7
Hence, the correct option is (d).

Let the number be x

Given x> — x =20
x2-x-20=0

x> +5x—4x-20=0
x(x+5)-4(x+5)=0
(x+5)(x—4)=0

x=4or-5

Option (c) follows.

Hence, the correct option is (c).

Given |x-2| >6
=>x-2>60rx—-2<-6

=x>8orx<-4.
Hence, the correct option is (a).

Given3x+4y=5,3k+1)x+8y=k+2
3 —
3k+1
3 —
3k+1 2
6=3k+1
3k=5

k=2
3

= oolw

Hence, the correct option is (a).

2x +5y+62=84 1)
7x +4y +3z=96 2)
Adding Eqgs (1) and (2), we get

= 9x + 9y + 9z =180

=x+y+z=20

Hence, the correct option is (d).



Hints and Explanation m

b b
15. (i) b & Can’t say anything about the (iii) hola < Infinite solutions
a b 4 boq

number of solutions. a b
a b iv) t=2z1leo Unique solution.
(ii) —+ # L < Unique solution 4o b oq
a b Hence, the correct option is (b).



m Chapter 3 Matrices; Ratio, Proportion, and Variations; Commercial Mathematics

CHAPTER 3
Matrices; Ratio, Proportion, and

Variations; Commercial Mathematics

Assessment Test I

1.

The required sequential order is BCADE.
Hence, the correct option is (b).

. a:b=34=9:2

b:c=3:4=12:16
= a:b:c=9:12:6
Leta=9k, b=12k, and c = 16k

\/a2+b2=\/(9k)2+(12k)2 _\/225k2

P+ \(12k2 +(16k)> \ 400k2
_N225 153
J400 20 4

Hence, the correct option is (c).

4 -1 3
. The order of the product
10 5},

5 1 9
0 -3 6| is 2 x 3, since the product of
1 8 4} .

matrix A and the matrix of order 2 X 3 is a
square matrix.

.. The order of A must be 3 x 2.

Hence, the correct option is (a).

If Ais a n x n matrix, then det(kA) = K" det A.
. det (5A) =875 = 52 det A =875

det A=35

Hence, the correct option is (d).

1 0
I=
o]
30 o |30
=1 5| =6@0 =,
10
[(31)10]—1: ; 3 0
310X310_0X0 0 310

10
- L x 310 |: ] = iI.
320 0 1 310

Hence, the correct option is (d).

. Amountz60,000(1+i)(1+£](1+ 15 )
100

\/m+ 5x-7 2

Jox+7—px—7 1

Using componendo and dividendo, we get
(VBx+7 +\5x=7 )+(Bx+7 - Bx=7) 241
(V5x+7 +5x=7)~(J5x+7 - 5x=7) 2-1

2./5x+7

:>—\/=§:> 5x+7=3
2.5x-7 1 5x-7
5x+7

5x-7 ;
=40x=70=>x= Z

=9=5x+7=45x-63

=

Hence, the correct option is (b).

. If A is symmetric, then AT must be symmetric.

Both Cramer’s method and matrix inversion
method are not applicable when the linear
equations have no solution. For any two squares
matrices of same order,

(ABy1=B1A"!
(A+B)’=(A+B)(A+B)=A2+AB+BA+B?
=A2+ AB+BA+B?(Aand B are commu
-tative.)

=A’2+2AB+B?

Option (d) follows.

Hence, the correct option is (d).

. MV=120-10=110

Total Investment
MV

Number of shares =

— %55,000 _5qpp
3110 15

Annual income from each share= — x 120

_18 100

.. Annual income from 500 shares = 500 x 18

=9000.

Hence, the correct option is (a).

100 100

= 60,000 x @x@xg
100 100 100
=81,972



10.

11.

12.

13.

. Compound interest = 81,972 — 60,000
=21,972.
Hence, the correct option is (c).
nn+l) 1 R
X — X —
2 12 100
Here, P =2500,n=5x 12, i.e., 60 months

R=8

. Interest = 2500 x
=30,500

.. The total amount received = (60 x 2500) +

30,500 = 1,80,500

Hence, the correct option is (a).

We have, Interest = P x

6060+ 1 8
12 100

Let the marked price be x.
x

Discount = E X xX=—
100 4

The price of the article after discount =

4 4
Sales tax charged = 10% of 3_x = E X 3_x = 3_x
4 100 4 40

The cost of the article inclusive of sales tax
_8x 3x_ 3x(l+i) _ 3x(£)

4 40 4 40 40
_ 3

40
Given, 33_x =660

40

= x =800

Hence, the correct option is (b).
2x+3

Option (e): XY 3
2x -3y

=2x+3y=6x—-9y = 4x =12y
=x=3y=xy=31

@ +3ab* 185

P +3a% 158

Using componendo and dividendo, we get
(a® +3ab?)+(b® +3a%b)  185+158

(a3 +3ab?)— (b® +3a%b)  185-158

(a+by® 343 (a+b)3 (7)3
= = = | — = —

(a=bP® 27 a-b 3

a+b _Z

a-b 3

Options (a):

14.

15.

1.

Hints and Explanation m

Again using componendo and dividendo, we

et%—l—0
TR
a 5

b 2
Option (b): 25x% — 30xy + 9y> =0
= (5x-3y)*=0
=5x-3y=0
= 5x =3y
= xy =35

Option (d): The compound ratio of 2:7 and 14:5
=2x14:7x5=4:5

Assessment Test 11

The required sequential order is BADC.
Hence, the correct option is (d).

@ +bh?
Ve =°

a% +b?
R
= a2 + b? =9q2 — 9b?

2
82—l = L =2
bZ

2 5 4
- (5 -3
_\5

a
:> f—

b 2
Hence, the correct option is (a).

The order of Bis 3 x 3.

The order of ABCis2 x 4.

. Order of C must be 3 x 4.
= Orderof B, ,C;, ,is3x4.

As A, ,(BCQC),,,orderis2x4, order of A
must be 2 x 3.

Hence, the correct option is (b).

Leta=|” °
¢ e d

detA=ad-bc=5

o[
““ ke K



det (ka) = k?ad — k*bc

245 = k? (ad — bc)

245=k>(5) = k=7

Hence, the correct option is (a).

1
1121[1 0]:3 "
550 1]7|, 1
1 T M1
1 -1 g 0 1 g 0
B0 Y W N
—x ——=0x0 -
05| 573 0
1
200 170
10
—25°  |=5 IS = 520]
11770 1 5
0 = ]
5

Hence, the correct option is (c).

Using componendo and dividendo, we get
(VBx+5+Bx=5)+({Bx+5-8x=5) 41

(VBx+5+8x=5)-(|Br+5-Br—5) 271

=8x+5=72x-45
= 64x =50

25
=x=—
32

Hence, the correct option is (a).

. For any three matrices A, B, and C, if AB =
AC, then it is not necessarily imply that B=C
or A=0.

Hence, the correct option is (c).

. MV=150+20=170

Number of shares = — - vesmen
MV
= 26800 400
%170

10.

11.

12.

13.

m Chapter 3 Matrices; Ratio, Proportion, and Variations; Commercial Mathematics

Annual income from each share = % x 150
=15

. Annual income from 400 shares =400 x 15
= 6000

Hence, the correct option is (b).

Amount = 120,000(1+%)(1+£)(1+ 12 )

100 100
=1,20,000 (@)(@)(E)
100 L 100 )L 199

=1,55,232

. Compound interest = 1,55,232 — 1,20,000

=35,232

Hence, the correct option is (d).

n(n+l) 1 R

X— X —

2 12 100

Here, p =1800, n =10 x 12 = 120 months

R=5%

.. Interest = 1800 x
=54,450

.. The total amount received = (120 x 1800) +
54,450

=2,70,450

Hence, the correct option is (c).

We have, Interest = P x

120120+1) 1 5
— X — X
12 7 100

Let the reduced price of the article after dis-

count be x.

Sales tax charged = 10% of x = 10 x= =
100 10

X 11x
.. Selli ice=x+ — =3—
e 1r11glpr1ce 10 10
Given, — = 3300
10
= x=3000
.. Discount offered = (3300 — 3000) = 300

Hence, the correct option is (a).

Option (b): Let a=3K, b =2K
5a+3b _53k)+32k) 21k 7
50-3b  5(3k)-32k) 9k 3
Option (d): MZQ

yw+3x7y 62
Using componendo and dividendo, we get
(X +3xy?) + (v +3x%y)  63+62
(3 +3xy2)— (i +3x%y)  63-62




14.

15.

| Gryp 105 x+y3:(§)~”
(x-yy 1 x-y) \1

N x+y:§
x-y 1

Again using componendo and dividendo, we
get

2x

6
2y 4
x 3
= —=—

2

y
Option (a): 9x2 + 1612 = 24xy = 9x? — 24xy + 16y>
=0
= Bx—4y?=0=3x—-4y=0

=3xx=4y= f:é.
y 3

Option (c): The compound ratio of 3:5 and 10:9
=3x10:5x9=2:3

Assessment Test I11

1.

2.

BDAEC is the required sequential order.

Hence, the correct option is (c).
3 4
A= 5 7
A = 1 7 -4
21-20\-5 3
A= 7 -4
-5 3
3 4 7 -4
A+Al= +
5 7 -5 3
(10 0 _101 0 101
o0 10) o 1)
Hence, the correct option is (d).

M_sz
|7 d-4

detM=3d-12-14
=3d-26

Traceof M=3+d-4
=d-1

. Given, A

. Given, Va+bx_5

Hints and Explanation

Given that3d -26+1=d-1
3d-d=-1+25

2d =24

d=12

Hence, the correct option is (a).

B and C

2x3 T4Ax3 3 x4
A2><3>< C3><4= (AC)2X4
(AC),, 4 X By, 3 =[(AC)B], 5 is possible.
Hence, the correct option is (d).
da+b 14
" Ba-2b 11

44a +11b =70a — 28b
28b + 11b =70a — 44a

39b =264
®_a

26 b
soab=32

Hence, the correct option is (c).

a—bx E

a+bx 25
= =—

a-bx 4
a+bx+(@a—-bx) 25+4
a—-bx—(a—bx) 25-4
2a 29
= —=—

2bx 21
a_
bx 21
_2la

X=—
29b

Hence, the correct option is (a).

. The number of men is inversely proportional

to the number of days required to do a work.
M,D;H, =M,D,H,

36x12x8=48xD, x 6

D,=12

. 48 men can complete the work working at
6 h per day in 12 days.

Hence, the correct option is (d).

. Let the force applied and the acceleration pro-

duced be denoted by F and g, respectively.
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9.

10.

11.

12.

F varied directly with a.
F
. — =constant

a
Given that, F =20 N and 2 = 8 m/sec?

2
This constant= — = g
- F= Ea
2

If instead F =5 N, a would have been % 5)=
2m/s?

Hence, the correct option is (b).

% change = M x100
Initial value

= 25-16 100 = %2 100 = 56.25%
1.6 1.6

Hence, the correct option is (d).

A +20% B +10%

10% of the cost price for B is 66.

%66 x100

= B’s cost price = =660

= B’s selling price = (660 + 66) = 726

.. C’s cost price =726

. A’s selling price = B’s cost price = 660
= 120% of B’s cost price = 660

A’s cost price

_ 660
120
. A’s cost price = 550

.. Required difference =726 — 550 = 176
Hence, the correct option is (c).

x 100 =550

C.P. of the 1st article

= 13860 1) = 15,400

C.P. of 2nd article = %(100) =12,600

Total S.P. =13,860(2) = 27, 720

Total C.P. = 15,400 + 12,600 = 28,000
Loss=C.P.-S.P.

= (28,000 — 27,720) = 280

Hence, the correct option is (c).

Difference between the compound integest and

. . R
simple interest for two years = P| — | .
100

13.

R _1T
100 20
= R=5%

. Rate of interest = 5%
Hence, the correct option is (d).

Cost of 100 shares = (240 + 48) x 100
=288 x 100 = 28,800
The dividend on 100 shares
= £ x 240 %100
100
=2,880
Rate of returns = & x 100 % = 10%
28800

Hence, the correct option is (c).

14. Cash price = 30,000

Down payment = 10,000
Balance to be paid by instalments = 30,000 —
10,000 = 20,000
Let R be the rate of interest per annum
After two months 20,000 will amount to
20000 xR x 2

100x12

= 20000 + %

20000 +

The customer has to pay 10,200 each month.
The first instalment will amount to

10200+ T200XR _ 0599+ 7R
100x12 2

The second instalment is 10,200.
Total value of the instalments

= 10,200 + %+10,200

= 20,400+ 17
R

100R 17R




I0R 7R _,
3 2
% — 1200

R= 240 46
146

.. Rate of interest = 16%

Hence, the correct option is (a).

15. (i) (ATB)T = BT(ATYT = BTA — (d)
(ii) (ABT)T = (BT)TAT = BAT — (b)
(iii) (ATBDYT = (BT (AT)T = BA — (c)
(iv) (AB)T = BTAT - (a)

(i) = (D); (i) — (B); (iii) — (C); (iv) — (A)

Hence, the correct option is (d).

Assessment Test IV

1. BDCEA is the required sequential order.
Hence, the correct option is (c).

5 2
o)
1 3 -2
P1:15—14(—7 5)
3 -2
(573
P+P1=(5 2]4_( 3—2)
7 3) (-7 5
8 0
(s 4

=8I
Hence, the correct option is (c).

5 8
3. N=
|:4 x—S]

IN|=5x-25-32

=5x-57
Trace of N=5+x-5

=x

Given that 5x - 57=x+3
4x =60
x=15
Hence, the correct option is (d).

. Given

Hints and Explanation m

: lemXmen=(QP)l><n

(QP) X R, =[(QP)R], |
Hence, the correct option is (d).

. Given, (4x - 5y):(3x + 2y) = 3:8

4x-5y 3
3x+2y 8

32x — 40y =9x + 6y
23x =46y

1x =2y

x 2

y 1
=xy=2:1

= x2y?=4:1
Hence, the correct option is (c).
V3+5x 7
" J3-5x 2
3+5x 49
3-5x 4
3+5x+(3-5x) 49+4
3+5x—(3-5x) 49-4
_, 3+5x+3-5x_53

3+5x-3+5x 45
_, 6 _53

10x 45

27

X= —
53
Hence, the correct option is (b).

) M1D1:M2D2

Cl C2

6x5 9x3
= —=—

1980 G,
C. = 9% 3x1980

2 6x5
=27 x 66=1782

Hence, the correct option is (a).

. Let tax be T and the number of children be C.

T o C?

= T=KC?
C=2,T=3144
= 3144 = K(2)2
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10.

11.

= K=786

IfC=3

T =KC?

T =786(3)?

T =7074.

Hence, the correct option is (b).

Stage I: 80 %100 = 80%
100

Stage II: 0 %100 = 60%
100

Stage IIT: /> x 100 = 75%
100
Percentage change = 80-75 x 100 %

- % % 100 % = 6.25% = 6.25% decrease

Hence, the correct option is (d).

Mr.X—2% 5 Mr.P—* 5 Mr.R
Mr P’s loss = 15% of P’s cost price = 31050
= Mr P’s cost price = Mr X's selling price

_ 100 %100 =%7000
15

80% of Mr X's cost price = ¥7000

Mr X’s cost price = % x100 =38750

.. Selling price of Mr P = Cost price of Mr R
=%7000 — %1050
. C.P. of Mr R =35950

.. Difference between the cost prices of Mr X
and Mr R

= (R8750 — ¥5950) = 32800
Hence, the correct option is (c).

The selling price of the cars = 34,20,000
Case I:
16% loss on CP,= 84% of CP, =%4,20,000

4,20,000
=" X

CP, 100

CP, =%5,00,000
Case II:
5% profit on CP, = 105% of CP, =¥4,20,000

cp, = 229900 109 = 24,00,000
105

Total CP =CP, + CP,

12.

13.

14.

=%5,00,000 + %4,00,000 = %9,00,000
Total SP =SP, + SP,

=734,20,000 + %4,20,000 = ¥8,40,000
CP > SP

Loss% = 60,000

9,00,000
=6.66% loss

Hence, the correct option is (b).

2
p(i) = 32500
100

2
P(g) =32500
100
P=3%2500 x 16

P =340,000
Hence, the correct option is (b).

x100 % = 6z %
3

Let x number of shares be purchased.
Investment = (120 —20) x x = 100x
Annual income = (20% of 120)x

=24x

24x = 2520

x=105

Hence, the correct option is (b).

Cost price =320,500

Down payment = 3500

Remaining amount = (20,500 — 500) = ¥20,000
Let R be the rate of interest per annum.
Each instalment = 10,500

. Interest = 2(10,500) — 20,000 = 1000
Principal for the first month = 20,000.
Principal for the second month = (20,000
-10,500)

=39500

The sum of monthly payments = (20,000 +
9500)

=3%29,500

Interest = B
1200

29500 x R

1200
712000

1000 =

=40.68%

Hence, the correct option is (d).



Hints and Explanation m

1000x2 20001
15 (@)sL=1000x20x3 _ ) b vy 51 2000x10x3
100 0
(i) S.I = 2200205 _ 1500, (a) (i) = (B); (i) = (A); (iii) = (C); (iv) > (D)
100 v
5000 %10 %2 Hence, the correct option is (d).
X 10X
(iii) S.I. = ————==1000 — (c)

100
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CHAPTER 4

Mensuration

Assessment Test I

1.

The required sequential order is BADC.

Hence, the correct option is (b).

Let the side of the equilateral triangle be 2 cm.
2

— =a=43

75

. Area = Taz =g(4x/§)2 =12+/3 cm?

Hence, the correct option is (a).

N

NS4
Given AB =8 cm = hypotenuse of AOAB.
Area of a right isosceles triangle =

2 @
L. . 16 cm?

4 4

Hence, the correct option is (c).

Given73a=6=>a=

V3

Face diagonal of the cube = 5+/2 cm

= Edge of the cube = ﬂ =5cm

V2
.. The dimensions of the resulting cuboid are:
I=5+5=10cm,b=5cm,and h =5 cm.
.. Volume = Ibh
=10% 5% 5 =250 cm?
Hence, the correct option is (c).

The area of the base of the pyramid (A) = the
area of regular hexagon

V3 ae, VB

=6x i 6><T><42:24\/§cm2

. Volume = %Ah

_ éx 2443 x 15=120/3 cm®

Hence, the correct option is (d).

6. Diagonal of the square = 142 cm

1442 _

= Side= ——=14cm
V2
Area of the shaded region = area of the square
— area of the sector ABD
0
0 X 22 x (14)* =42 cm?
360° 7

Hence, the correct option is (a).

=14 -

Givenr =21 cm and ZBAC =90°:

Z0OAB = %ABAC =45°

In AAOB, OA=0B
= Height (1) =OA=21cm

. Volume = l7z'r2h _1 X 22 x 212 x 21
3 3 7

=9702 cm?
Hence, the correct option is (c).

. CSA of the cone = Area of the rectangle

=44 x 32
= 1408 cm?
Hence, the correct option is (d).

. Let the radius of the sphere be r cm.

.. Diameter = 2r cm
Base radius of the cylinder =r cm
Height = 2r cm (given)
g 7[7"3
.. Required ratio = “h=2r
q zr3(27r) ( )
4
=—-=23
6

Hence, the correct option is (b).




10.

11.

12.

13.

14.

15.

Diameter of the sphere = the edge of the cube =
14 cm

=S2r=14dcm=r=7cm
. Surface area=4 7r2 =4 x % x 72
=616 cm?

Hence, the correct option is (c).

Givenr=6 cm
%mzh =1056 (given)

= l><§><62><h=1056
3 7

=h=28cm
Hence, the correct option is (a).
Option (c): TSA=27 R?+ 271* + 7 R? — 772
=7 (3R%>+71?)
Option (d): The required difference
=47 R*-27(r) (2R)
=47 R? - 4nRr
=47 (R*>-Rr)
Option (b):
CSA=rxl(R+71)
=R+ 1=R+7)
Option (a):
TSA=27Rh+2xvh+ 27 (R%=12)
=27 RQ2r) +27r(2r) + 27 R?> - 27>
=47 Rr+47r*+27R?> - 27x1?
=27 (R%?+2Rr +1?)
=27 (R +71)?

Assessment Test 11

1.

The required sequential order is ABCED.

Hence, the correct option is (d).

Given g ?=18/3
—a?=72=a=62cm

. Height = ga =§x 632 = 346 cm

Hence, the correct option is (c).

Hints and Explanation m

AN

PR —Q
OR is the perpendicular bisector of PQ.
S~ RQ= ? = 2=6crn

The angles of AORQ are 30°, 60°, and 90°.
<. The ratio of its corresponding sides is 1:v/3 :2.
LOR_ 1 _OR_ 1
RQ V3 =6 3
= OR=2V3cm
.. Area of APOQ = %x PQ x OR

= %x12x2\/§=12\/§cm2

Hence, the correct option is (c).

. The face diagonal of the cube = 62 cm

= The edge of the cube = ﬂ =6cm

V2
.. The dimensions of the resulting cuboid are:
|=6x3=18cm,b=6cm,and h =6 cm.
.. Total surface area of the cuboid
=2(Ib + bh + Ih)
=2(18 X6 + 6 X 6+ 18 x 6) = 504 cm?

Hence, the correct option is (b).

. Given % Ah=192 m°

= %xAx16= 192 = A =36 m?

= (side) (side) =36 = side=6m
Hence, the correct option is (b).

. The area of the shaded region QASR.

= The area of square PQRS — the area of sector
PQAS

= 04D 042 - oL x 2 x (742p

=98 - 77 =21 cm?
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10.

Similarly, the area of the shaded region PQBS
=21 cm?.

. The area of the shaded region =21 + 21

=42 cm?

Hence, the correct option is (d).

Givenr=14 cm .
/BAC=60°= ZOAB= 5 £ BAC =30°

In AAOB, the angles are 30°, 60°, and 90°.
.. The ratio of the corresponding sides is 1:4/3:2.

.. Slant height of the cone=AB=2xOB=28 cm
.. Curved surface area of the cone = 7zrl

= % x 14 x 28=1232 cm?

Hence, the correct option is (b).

. Here,2 7r=22cm

22
:>2><7><r=22:>r=3.5cm

h =length =35 cm

. Volume = 7r?h = % x (3.5% x 35

=1347.5 cm3
Hence, the correct option is (a).
Let the radius of the cone be r.

.. Radius of the sphere = 2r
Height of the cone =2 (2r) = 4r

4 3
Volumeof thesphere 3 7(2r)
Volume of the cone 1 272 (4r)
3
3
- AX8T g1
473

Hence, the correct option is (d).

The base diameter of the cylinder = the edge of
the cube

S2r=7=r=35an

11.

12.

13.

14.

15.

The height of the cylinder = the edge of the
cube =7 cm

The curved surface area =2 zrh

=2x 27—2><3.5><7:154cm2

Hence, the correct option is (a).

Let the base radius of the cylinder be r.

Volume of the cylinder = the volume of the
cone

1
2 x 10 = §7r><82><15

_ 82x5

2 =32=r=42cm

Hence, the correct option is (c).

Option (c):
The volume of hollow hemisphere %ﬂ'(RS -7

= %ﬂ(8r3 -3 (.. R=2r)

=zx§x 7r3=ﬁr3
7 3

Option (b):

The volume of a cone = %m’Zh
N N
3 7
2278
3
Option (d): The volume of a cone frustum

= %ﬂ'h(R2 +Rr +12)

= %ﬂxgr [(2r2)+(2r)r+r2](.'. r =§)

_ X 5r 71)
3x2
_ 557°
3
Option (a): The volume of hollow cylinder

=7 (R2-1rh
22 7
= 7[((21’)2 —r2) XE r]

-2, 3r2 7T
7 18
118
3



Assessment Test I11

1. BADC is the required sequential order.

Hence, the correct option is (d).

. The given height of an equilateral triangle
=18 cm 1
. Required inradius = 3 x 18 =6 cm

Hence, the correct option is (c).

. Let r be the radius of the circle.

.. The side of the hexagon =r
The area of the regular hexagon = 54+/3 cm

A regular hexagon is equal to

2
6[*/‘? J=54J§ — 12236

r=6cm
~. Area of the circle = 7x 62=367rcm?

Hence, the correct option is (a).

. Letl, b, and h be the length, breadth, and height
of the cuboid, respectively.

The longest diagonal of the cuboid
=JE+P +1? = 5J5 cm

=P+ +h*=125

And VP +b* =10

(" One of the longest face diagonals)
=P+p?*=100=>1=8and b=6

(" The lengths of the edges are integers.)
s P+ b2+ h? =125

100 + K2 =125

h?=25

h=5cm

. Volume = [bh = 8 X 6 X 5 =240 cm?
Hence, the correct option is (c).

. Let n biscuits be required to obtain a wire of

length (k) 245 m.
The volume of the wire = 7zr2h

2
:nx7x5x1.1:§x(i) X 24,500
7 10

=>n><7><5><1.1:2>< L x 24,500
7 100

=n=20
Hence, the correct option is (c).

10.

Hints and Explanation m

Let n be the number of cones required to fill
528 I ice-cream.

n X %xmﬁzh=5281

nx%x%x(6)2x14:528><1000cm3

nx22x12x2=528 x 1000
n=1000
Hence, the correct option is (a).

Givenr=3.5cm

. TSA of the hemisphere

=37r*=3 ><27—2>< (3.5) x (3.5) = 115.5 cm?

Hence, the correct option is (c).

Let R and r be the outer and inner radius of the
hollow sphere.

= R=11andr=5

The total surface area of the hemisphere
=37R%+ 1= (3 x112 + 52)

= 7363 + 25) = 388 7 cm?

Hence, the correct option is (c).

The curved surface area of a cone=7(R+7) |
GivenR=14,r=9,and [ =13
CSA=7(14+9) (13)

=299 7 cm?

Hence, the correct option is (c).

AB=6m,
ABC is an equilateral triangle.

.'.CD=?><6=3\/§m



m Chapter 4 Mensuration

11.

12.

13.

14.

DE?= DC? + CE?
DE?= (3J3)2+ (124/3)>=27 + 432

1 =DE
=459 =351 m

Hence, the correct option is (b).

Let I, r, and h be the slant height, radius, and
height, respectively.

The curved surface area of cone = 23.1 cm?
zrl =23.1 cm?

Givenr=2.1cm

22
= - X (2.1)x1=23.1
=22x03x[] =231
=2x03x[=21
== 7 =3.5cm
Hence, the correct option is (c).

Let h, and h, be the heights of the two cylinders.

Let r, and r, be the radii of the two cylinders.

Given,
hyh, =49
Given
wr2h =mrh,
2
L2k
B
1 : 9
16
(rz ] 4
= 11, =312

Hence, the correct option is (b).

Given 6s? = 4092 cm?

= 52 =682 cm?

- TSA = 45%= 4(682) cm?= 2728 cm?

Hence, the correct option is (c).

Let r and / be the radius and height of the cyl-
inder, respectively.

zr*h=17.6 m®

% x 12 x 3500 =17.6

2 x 500 x 22 =17.6

, 16 16

" = 7000 ~ 10000

(i) =73
r"=|—| =>r=—m
100 25
=r=4cm

Hence, the correct option is (c).
3
15. (i) 1 r*h = 1m’zx = (0)
3 3 3
(i) zr?h = zr’(r) = 7r3 — (d)
(iii) %m’z (6r)=2 71> — (a)

r? (% h)z%mzh — (b)

(i) = (C); (ii) — (D); (iii) — (A); (iv) — (B)
Hence, the correct option is (d).

Assessment Test IV

1. BDAC is the required sequential order.

Hence, the correct option is (a).

2. Given, the height of the equilateral triangle
=15v3 cm.

Circumradius of the equilateral triangle = 2 of
the height. 3

:%xle/g:lO\/gcm
Hence, the correct option is (a).

3. Area of the circle =647
Let r be the radius of the circle.
=64
=64
r=8cm

.. Area of the regular hexagon

= 6x§x(8)2=6x§ X 64

=6x16+/3=96+/3 cm?
Hence, the correct option is (c).

4. Letl, b, and h be length, breadth, and height of
the cuboid, respectively.

Sum of the all edges =4 (I + b+ h) =120 cm
=1+b+h=30cm



Length of the longest diagonal
VR +1? + 12 = /308 cm

= >+ b*+h?>=308

(I+ b+ h)?>=(30)?

2+ b2+ h2 42 (Ib + bh + hl) = 900
308 + 2 (Ib + bh + hl) =900

2(1b + bh + hl) =900 — 308

2(Ib + bh + hl) = 592

Hence, the correct option is (d).

. Let n cubes be melted.

nx (5)° = 7 (35)2 x (35)
n><5><5><5:27—2><35><35><35

n=22x7x7=1078
Hence, the correct option is (a).

. Let n number of heaps be formed.

E><3><11:nlm’2h
2 2 3

11 3 1 22(1)2(1)
—X3X—=nXx=—X—|=||=
2 2 377 (2)\2
n=3xXx7x3x%x3

n =189

Hence, the correct option is (b).

. Givenr=12cm

Surface area
=4 712

=47 (12)2
=5767rcm?

Hence, the correct option is (c).

. Outer radius = 54 cm

Inner radius (r) =54 — 12
=42 cm
Inner surface area = 2712

:2><2—72><42><42:11,088cm2

Hence, the correct option is (c).

. GivenR=21cm,r=15cm,and / =10 cm

.. Curved surface area=7(R+71)

= (21 + 15) x 10 = 3607 cm?

Hence, the correct option is (d).

10.

11.

12.

Hints and Explanation

Cngazgxu:&@

CE?=DE?- CD?= 182 — (6+/3)?
=324 - 108

CE2=216

- h=CE=+216 =66

Hence, the correct option is (c).

Let r and [ be the radius and the slant height of
the cone, respectively.

zr (l+r) =858
2—72><6(l+6)=858

858 x7

I+6= x1+6=455
22x6

[=455-6
[=39.5cm
Hence, the correct option is (c).
Let r, and r, be the radii of two cones.
Let , and h, be heights of two cones.
Given hy:h, =3:4
Given that the volumes of two cones
=34
1 1
= 57:1’12 hlzg zr hy =34
=12 hyr,? h,=3:4
W’y 3
nrh, 4
n2 %3 3
r2x1 4
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13.

2

ne 1
Ty

2

2

R0
== ==

7 2
=>r1:r2:1:2

Hence, the correct option is (d).

Given 652 = 864 cm?
= 52 =144 cm?
=s=12cm

Volume = 5% =1728 cm?®

Hence, the correct option is (a).

14.

15.

Volume of water in the pipe = 7r%h
= % X (10)2x 4200 = 22 x 100 x 600

=13,20,000 cm3=1320 ]
Hence, the correct option is (a).
@) 2zr(h+r)=27zRr (I +1) —> (d)
(i) zr*+ zwrl=7r (1 +7) = (c)
(i) Z(R+7r) =7 QRr+7)=3xrl - (b)

@iv) zr (é) — (a)

(i) = (D); (i) — (C); (iil) — (B); (iv) — (A)
Hence, the correct option is (b).



Hints and Explanation m

CHAPTER 5

Number Systems, Polynomials

and Rational Expressions

Assessment Test 1

1.

The required sequential order is BADC.
Hence, the correct option is (c).

- — 1] — 95
1011y + 1101 ) + 1110 =11 + 13 + 14 =38 =2
+22+21= 100110y,

Hence, the correct option is (d).

_ =97 _ 91 =f=72491—
110115 = 101015, =27 =21 =6 =27+ 21 = 110,
Hence, the correct option is (c).
250 =27 +26+254+24 423421 = 11111010,
Hence, the correct option is (b).
4" ends in either 4 or 6.
3"endsin3,9,7,or 1.
s 4"-3%endsin1,5,7,3, or 9.
There are 5 possible units digits.

Hence, the correct option is (c).

The degree of f(x).g(x) is 15.

The degree of f (x) <15 (1)

As % is a polynomial, the degree of f(x) >
Q(x

the degree of g(x)

.. The degree of f(x) > 8 (2)

From Egs (1) and (2), the degree of f(x) can be
8,9,10,...,15.

Hence, the correct option is (c).

The product =— (x + 1) x
=1
x-1
Its multiplicative inverse is 1 — x.

X2 —

Hence, the correct option is (b).

k can take the values 0, 1, 2, or 3.

.. The number of possible integer values of kis 4.
Hence, the correct option is (b).

10.

11.

12.

13.

Given, HCF=x -4

. One of the factors of x2 —ax — 12 is x — 4 and
the other factor is (x + 3).

ax?—ax-12=(x—4) (x +3)
=>x2—ax-12=x>-x-12

=a=1

One of the factor of (x —3) (x —b) is x — 4.
=b=4

sa+b=1+4=5

Hence, the correct option is (d).
LCM of 15 min, 30 min, and 45 min

=90 min =1 h 30 minutes

. The probable time at which the bells toll
together is 10:30 am.

Hence, the correct option is (a).

Given LCM =468 and HCF =3
Let the two numbers be 3a and 3b, where 3 is
the HCF of 3a and 30,

i.e., a and b are co-primes.
LCM =468

3ab = 468

ab=156

=1x156

=3x52

=4x39

=12x13

. The minimum possible sum = (Ha + Hb) =3
X12+3x13=75

Hence, the correct option is (c).
Option (c): The HCF of the first 500 even natu-

ral numbers is 2.

Option (a): The degree of a non-zero constant
polynomial is 0.
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14.

15.

Option (b):

20472+ x-10 _ (2x45)(x+2)(x=1) _
2x%* +9x+10 (2x+5)(x+2)

.. The degree is 1.

Option (d): 500 = 2% x 53%; 502 = 2! x 251

. LCM =22 x 53 x 251 = 500(251)

Assessment Test 11

1.

The required sequential order is BDCA.

Hence, the correct option is (b).

. 101101(2)=1><25+0><24+1><23+1><22><0><21

+1x29=45
110011(2)=1><25+1><24+0><23+0><22><1><2l
+1x20=51
S 45+51=96=20+25= 1100000(2)
Hence, the correct option is (a).
10110(2) =24422421=22
11011(2) =24423421420=27
11001(2) =24+234+20=25
22-27+25=20=2%+22= 10100(2)
Hence, the correct option is (a).

. 425=284+27+25423420= 110101001 5,

Hence, the correct option is (a).

5™ always ends in 5.

92" ends in 1 as 2m is even.
-~ 5" 492 ends in 6.

Hence, the correct option is (a).

Based on the degree of f (x), the degree of g(x)
>0, and the degree of g(x) < the degree of f(x).

Hence, the correct option is (d).

1
Required product =—f(x) x —— = -1
f(x)
Hence, the correct option is (d).
k can take the values 0, 1, or 2.

. The number of integer values of k is 3.
Hence, the correct option is (c).

(x — a) is common factor of (x — 2) (x — a) and
(x=3) (x—-D).

10.

11.

12.

13.

14.

15.

=a=bora=3
. a—Db cannot be determined.
Hence, the correct option is (d).

LCMof12s,18s,and 21 s=252s

Hence, the correct option is (a).

Let the numbers be Ha and Hb, where H is the
HCEF of Ha and Hb.

Given,

Ha—-Hb=24

ie, H(@a-b)=24 1
And also, LCM = 180

i.e., Hab =180 ()
. H=HCEF of (24, 180) =12 3)

From Egs (1), (2), and (3), we get
a-b=2andab=15
=a=5and b=3
The required sum = Ha + Hb
=H@+b)=12(5+3)=96
Hence, the correct option is (d).
Option (d): 1.6 +2.3 =1+0.6 +2+0.3
=3+ 6 + 3. 4

9 9
Option (a): The degree of a linear polynomial
is 1.
Option (c): 159 =3 x 53,189 =33 x 7!
-~ HCF=3

2x2 -12x+16) ( x2+9x+20
Opti b):
ption (b) ( 2 +3x-10 J ( 216 )

1 2(x=2)(x—4) | | (x+4)(x+5)
T (x+5)(x=2) | | (x+4)(x—4)

Assessment Test 111

1.

CADBE is the required sequential order.

Hence, the correct option is (b).

11101 101000
+1011 - 10011
=101000,,, =10101,,

Hence, the correct option is (c).



. Letp(x)=(x+5)? (x-2) (x+1)?and
q(x) = (x +1)* (x +5)
HCF = (x + 5)(x + 1)?
Hence, the correct option is (c).
2x-5 3x-2
+
x> +x-2 2x?+5x+2

2x -5

_ 3x-2

S 2 42x-1x-2 2% +4x+1x+2
2x-5 N 3x-2

(x+2)(x-1) (x+1)(x+2)

_ (2x-5)(2x+1)+(B3x-2)(x 1)

- (x+2)(x=1)(2x +1)
4x? —10x+2x-5+3x> —=2x —3x+2

(2 +x-2)2x+1)

_ 7x*-13x-3

283 +3x2 -3x-2

Hence, the correct option is (a).

x2+x-6  3x+9%x
3x2+7+2 32 +7x+2
o x*+x—6 _ 3x*+7x+2
C3x2+7x+2°  3x%+9x
_x*+x-6
3x2 +9x
_ (x+3)(x-2)
B 3x(x+3)
_x=2
- 3x
Hence, the correct option is (a).
Vo o J18-412

Ji8+v12 1812
J6 (V18 —12)
(Vis) -(viz)
) J6. 6(6—\/5)

6
NN

Hence, the correct option is (b).

. The two bells toll together toll at the multiples
of the LCM of 60 min and 75 min.

60=2%x2x3%x5

10.

Hints and Explanation m

75=3x5x5
LCM =22 x 3 x 52
=300

300 min=5h

They toll together at 8:10 am — 1:10 pm —
6:10 pm, i.e., the two bells toll together 3 times
in the same days.

Hence, the correct option is (b).

. Let the two numbers be 2 and b.

Since their HCF is 24,

a=24x,b="24y

Such that x, y are co-primes.

LCM xHCF=axb

144 x 24 = 24x x 24y

xy=6

xy=1x6

xy=2x3

.. There are only two pairs of numbers.

Hence, the correct option is (a).

. Let f(x) = (x? + 3x)(x? + 3x + 2) and g(x) = (x* +

kx + 8)(x% + 5x + 6)
fx)=x(x+3)(x +2)(x + 1)
g(x) = (x® + kx + 8)(x + 3)(x + 2)

LCM =x(x+1)(x +2)?(x +3)(x +4) (x +4), (x +2)?
must be the factor of g(x).

= (% +kx+8)=(x+2)(x+4)
=x>+kx+8=x2+6x+8
k=6
Hence, the correct option is (b).
x—1 x+1 8x 1228
- - +
x+1 x-1 1+x* x*-1
(=12 (% + 1) - (x+ 17 (62 +1) - 8x(x? — 1) +12x°

xt -1

(2 +D[(x =12 = (x + 1P | - 8x(x2 =1) + 1223
B xt -1
(2 +1)(—4x) - 8x® +8x+12x°
B xt -1
_—4x® — 4x + 8x + 4x°
B xt -1
_ 4x

xt -1

Hence, the correct option is (c).
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11. a=11++/3
a?=11 + 3 + 24/33
=14 + 2433
p=12 +2
=12+2+2J24
=14 + 2424
c=+9 ++5
2=9+5+2J45
=14 + 245
L br<a?<c?
Hence, the correct option is (d).

12. 1142857
— 1+ 0.142857

_8
11
Hence, the correct option is (a).
13. 60=36x1+24,36=24x1+12,24=12x2+0

HCEF of 60, 36 is 12.

.. The maximum number of students for each
row is 12.

Total number of rows = % + %

=5+3=8

Hence, the correct option is (d).
14. 1+l+l+i+i+i
3 6 10 15 21
2 2 2 2 2
+ + +
2x3 3x4 4x5 5x6 6x7

:1+2[1_1 11 11 11 11]

=1+

ot =
23 3 4 45 56 67

SETPY L Y i
2 7 14

=1+2><£
14
:1+§
7
_L
7

Hence, the correct option is (d).

15. (i) = (A); (i) — (B); (iii) — (D); (iv) = (C)

Hence, the correct option is (a).

Assessment Test IV

1. CBAD is the required sequential order.
Hence, the correct option is (d).
2. 101105, + 10101 5, — (1010, + 1111,)
=101011, — (11001),
= 10010(2)
Hence, the correct option is (b).
3. Letp(x)=(x —1)(x—2)? (x +4)3
q(0) = (x + 1)(x* - 4)(x + 4)
g(x) = (x + 1)(x — 2)(x + 2)(x + 4)?
HCF = (x — 2)(x + 4)?
Hence, the correct option is (d).
3x+5  2x-3
x2-3x-10 x%2+5x+6
B 3x+5 2x-3
C x2-5x+2x-10 x2+3x+2x+6
B 3x+5 B (2x-3)
(x=5) (x+2) (x+2)(x+3)
_ (Bx+5) (x+3)-(2x-3) (x-5)
B (x—=5) (x+2) (x+3)
_ 3x2+5x+9x+15-2x% +10x+3x-15
N (x=5)(x2 +5x+6)
B x24+27x
23 +5x2 +6x—5x2 —25x—30
X2 +27x
~ x3-19x-30

Hence, the correct option is (b).
3x%-24 x?+2x+4
xX24+2x-8  x+4
3(x’-8) | x*+2x+4
X2+4x-2x—8  x+4

_ 3(x—2)(x* +2x+4)
o (x+4)(x-2)

(x+4)
(x2+2x+4)

=3
Hence, the correct option is (d).
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J5 15 + 10 = (x — 3) is a factor of (x? + x — b).
6. X _
V15-410 " V154410 =9+3-0=0
b=12
_ B(/15+4/10) a+b=12+12=24
15-10

Hence, the correct option is (c).

o A4(x+1) 2x-1 4x-7
- ﬁ:ﬁ = J3+42. Co2x+1 x+2 222 +5x+42
Hence, the correct option is (c). _ 4(x+1)(x+2) - (2x-1)(2x+1) — (4x-7)
. . 2x% +5x+2
7. Aloukya and Manoghna will meet at the multi-
ples of LCM of 120 s and 150 s. 4(x% +3x+2) — (4x* =1)—4x+7
120=23x3 x5 - 202 +5x+2
150 =2 x 3 x 52 _4x?+12x+8—4x? +1-4x+7
LCM =23 x 3 x 52 - 232 +5x+2
= 600 _ 8x+16
600 s =10 minutes 2x+1)(x+2)
. They meet at 6:10, 6:20, 6:30, 6:40, 6:50, 7:00, _ 8(x+2)
7:10, 7:20, and 7:30. - 2x+1)(x+2)
. The will meet 9 times in the given period. 8
Hence, the correct option is (b). C2x+1
8. The HCF of the two numbers is 24. Let the two Hence, the correct option s (c).
numbers be 24x and 24y such that x and y are 11. x=12-+/9
co-primes.
P 1. 1 J12+49
I:e sz;n of ;23 two numbers, x J12- 3
X+ 24y =
24(x + ) = 240 y=V13-410
x+y=10 1_ 1 _V13+410
1+9=10 y J13-41o 3
3+7=10 sz/ﬁ _\/g
There are only 2 pairs of co primes. 1__ 1 « V11++/8
Hence, the correct option is (a). z J11-8 3
9. f(x)=(x_3)(x2_x_a) l>l>l =>y<x<z
g(x) = (x +3)(x* + x —b) yox
z>x>Y

HCF of f(x) and g(x) = (x> = 9) = (x + 3)(x — 3)

s (x +3)(x — 3) is a factor of (x—3) (2 — ¥ — a). Hence, the correct option is (a).

- (x+3) is a factor of (x> — x —a). 12. 1.285714

~ (3= (-3)-a=0 =1+0.285714

a=12 2 9
=14+===

(x +3)(x — 3) is a factor of (x +3)(x2+x - b). 7 7
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1.714285 _ 612 N 324
36 36
_142-12 =17+9
7 7 =26
- 1.285714 + 1714285 Hence, the correct option is (a).

1 1 1 1 1
14, —+—+—+—+—

_2,12 315 35 63 99
77 11 1 1 1
= + + + +
—9><7 1x3 3x5 5x7 7x9 9x11
7 12 1(111111111}
_3 2 33 55 7 7 9 9 11
4 1. 1
Hence, the correct option is (a). = b 1_ﬁ
13. 612=324x1+28 11107 5
324 =288 x 1+ 36 zikﬁ]_ﬁ
288=36x8+0 Hence, the correct option is (a).
.. HCF of 612, 324 is 36.

~. The lowest number of boxes required to 15 () = (B); (i) — (D); (ifi) - (C); (iv) = (A)
pack them Hence, the correct option is (d).



Hints and Explanation m

CHAPTER 6

Progressions; Remainder and

Factor Theorems

Assessment Test 1

1. The required sequential order is BADC.
Hence, the correct option is (c).

2. Given'S, =2n*+n
t =S -S ,=2n*+n—[2(n-1)*+[1n+1)]

=2n’+n-2n*+4n-2-n+1
=4n-1
Hence, the correct option is (c).

3. Here,a=5andd=6
t,=125=a+(n-1)d=125
=5+Mm-1)6=125
=>n-1=20=>n=21
Hence, the correct option is (b).

4. §,=7+77+777 + ... n terms
=7[1+ 11+ 111 + ... n terms]

= 5[9 +99 + 999 +...n terms]
:g[(10—1)+(100—1)+(1000—1)+... n terms]

= g[(lO +10% + 10° +...nterms)

- (1+1+1+...nterms]

s 7[00
"9l 10-1

50 _
T LR
9 9

= E(lQSO _1)_@
81 9

Hence, the correct option is (a).

5. Given 1 , 1 , and 1 are in AP.
a+b b+c c+a

1 1 1 1
= — = —
b+c a+b c+a b+c

a+b-b-c b+c-c-a
(b+o)a+b) (c+a)b+o)
22— g2
=202 =b>+ 2
= b2, a%, and c? are in AP.
Hence, the correct option is (d).

. LetS=5+10x+ 15x2 +20x° + ....

Sx =5x+10x2 + 15x3 + 20x* + ...
=S5—-Sx=5+5x+5x2+5x3+ ...
=S51-x)=51+x+x2+x3+..)

= S5(1-x) :S(LJ
1-x

(" 1+x+x%+..is an infinite GP, |x]| <1.)
g—_ 0
(1-x)

Alternate method:

Let x = 0.0001. We expect S to be slightly more
than 5. In choices 2, 3, and 4, the denominators
would be more than 1.

.. These choice values are less than 5.

. Choice (a) follows.

Hence, the correct option is (a).

. After inserting the harmonic means, let the

harmonic progression be

1 1 1 1 1 1 and 1
a a+d a+2d a+3d a+4d a+5d’ a+6d
Given1:2and 1 =10
a a+6d
:'azlamdd:—l
2 15
The 4th harmonic mean
S U BN !
Ca+4d 1 ( 1)_ 7
7+4_7
2 15

Hence, the correct option is (c).
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8.

10.

11.

12.

13.

14.

15.

Let f(x) = x> - 3x + k.

x + 7 is a factor of f(x).

=S A-7)=0= (<7)2=3(-7) +k=0
=k=-70

Hence, the correct option is (b).

. Letflx)=ax®+bx?*+cx +d.

x + 1 is a factor of f(x).
=Sf-1)=0=a(1>+b (-1 +c(-1)+d=0
>-a+b-c+d=0=a+c=b+d (1)
x + 2 is a factor of f(x).
=fA-2)=0=a(-2*+b(-2)>+c(2)+d=0
=-8a+4b-2c+d=0
=8a+2c=4b+d
= 8a+2(b+d—a)=4b+d [from Eq. (1)]
=61—-2b+d=0
Hence, the correct option is (d).
Let the quotient be g(x) and the remainder be
ax + b, when x1% is divided by x? - 3 x + 2.
soxl0=(x2 =3 x+2) g(x) + (ax + b)
= x10=(x-1) (x—2) g(x) + (ax + b)
Ifx=1,thenl=a+b 1)
Ifx=2,then2%=27+b )
Solving Egs (1) and (2), we get
a=210_7and h=2 - 210
. Remainder = (2190 — 1)x + (2 — 21%)
Hence, the correct option is (c).
Givenflx—1)=x>-5x+7 1)
When f(x) is divided by x + 3, then the remain-
der is f(-3).
- Putx=-21in Eq. (1).
fr2-1)= (22~ 5(-2)+7
= f(-3)=21
Hence, the correct option is (b).
Option (¢): (n—-1)r+a

Option (d): ar*~!

Option (a): 17

Option (b): 2=

Assessment Test I1

1. The required sequential order is BDAC.

Hence, the correct option is (d).

2. Given S, =n(Bn +1)

t,=S5,-S,,=n@Bn+1)—(n-1)Bn-3+1)
=3n’+n-Bn?-3n-2n+2)

=6n-2

Alternate method:

t, =5, =4. When n = 1, the only choices whose
values equal 4 are 2 and 3.

t,=5,-8,=14 -5, =10, which is 6(2) — 2 but
not 10 (2) — 6.

.. Option (b) follows.

Hence, the correct option is (b).

3. Here,a=7andd=-4

t,=-153=a+(n-1)d=-153
=7+ (n-1)(-4)=-153
=>n-1=40=>n=41

Hence, the correct option is (d).

4. Sn=9+99+999+...nterms

=(10-1)+ (100 —1) + (1000 — 1) + ... n terms
=(10+10°+103+..nterms) — (1 +1+1+..n
terms)
_loaor -y
" 10-1

100 _
g 1oao —1)

10
Sy = =100 = ->(10"% -91)

Hence, the correct option is (b).

5. Given E, B, and < are in AP.
b ¢ a

2b a ¢ 2b  a*+be
= —=—+- —=

c b a c ab
= 2 ab?= a% + bc?

= a%c, ab?, and bc? are in AP.

Hence, the correct option is (a).
6. LetS=1+x+2x24+3x3+....

Sx=x+x2+2x3+3x%+ ...

S—Sx=1+x24+x3+..

2
=S51-x)=1+ 1x—( » x2, x%, ... is an infinite
-x



GP since |x| <1.)

X2 —x+1

(1-x)
Hence, the correct option is (c).

=S5=

. After inserting the harmonic means, let the
harmonic progression be

1 1 1 1 1
=, , , , and .
a a+d a+2d a+3d a+4d
1 _
Given—:lan 1 :_1
a 5 a+4d 12
:>a=5andd=—z
4
The 2nd harmonic mean = 1
a+2d
__ 1 2
5+2(_17) 7
4

Hence, the correct option is (c).

Note: When N harmonic means are inserted
between a and b and N is odd, the middle
harmonic mean inserted will be the harmonic
mean of 2 and b. .. The 2nd harmonic mean in

1
the given problem is the harmonic mean of —

1) -1
2 _ I
27771 (—1) 7
7+ -
5 \12
. Let f{x) =6x2—5x +k.
2x + 3 is a factor of f(x).

(o=l A2

=k=-21

Hence, the correct option is (b).

. Let flx) =px®+gx>+rx +s.

x + 1is a factor of f(x).
=f-1)=0=p(-1)3+gq(-1)?+r(-1) +s=0
=p+r=g+s (1)
x — 3 is a factor of f(x).
=f3)=0=pB)>+qB)*+rB)+s=0
=27p+99+3r+s=0
=27p+9q+3(q+s—p) +5=0 [from Eq. (1)]
=24p+129+4s=0

10.

11.

12.

13.

14.

15.

1.

Hints and Explanation

=6p+3q+s=0

Hence, the correct option is (a).

Let the quotient be g(x) and the remainder be
ax + b, when x?0!4 is divided by x> + 5 x + 6.
oo = (02 + 5 x4 6) g(x) + (ax + b)

= x4 =(x+2) (x+3) g(x) +ax+b

If x=-2,then 224 =25+ b 1)
If x =-3, then 32014 =35 + b )
Solving Egs (1) and (2), we get

a= 22014 _ 32014 and b= 3‘22014 + 2.32014

.. Remainder = (22014 — 32014)y _ (322014 4  32014)

Hence, the correct option is (b).

Given flx +4)=x>-7x+9 (1)
When f(x) is divided by x + 7, the remainder is
f7).

- Putx=-111in Eq. (1).
f-11+4)=(-11)2-7(-11) + 9

= f(-7) =207

Hence, the correct option is (a).

Option (b): %(Za +nr—r)

Option (d): (k)rﬂ
a

a(r" -1)

Option (c): 1
1" —

Option (a): g(a +7)

Assessment Test I11

CBAD is the required sequential order.

Hence, the correct option is (c).

. Let fix) =12x6 — 42> - 9.

Ax®) =12(x%)? - 4(x%) -9

fy) =12y* -4y -9

v¥=y=>x*-5=y-5

If f(y) is divided by (y — 5), then the remainder
=f5).

= f(5)=12 (5)>-4(5) -9

=300-20-9=271

Hence, the correct option is (b).
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3. flx)=x>+6x+8

T2

= 1+3+8
4

1 45

_111_ 1

Hence, the correct option is (a).

. Given f(x) = x* + ax? — bx — 30 and
gx)=x*—-x-6=(x+2) (x-3)

Since the coefficient of x? is 1 and the constant

term is =30, (x + 5) must be the third factor.
Hence, the correct option is (d).

Cfx)=x2+5x+6=(x+2) (x+3)
g)=x?-2x+k
As f(x) and g(x) have a common factor, (x +2) or
(x —3) is a factor of g(x).
(i) If (x +2) is a factor of g(x), then g(-2) =0.
=4+4+k=0=k=-8
(ii) If x + 3 is a factor of g(x), then g(-3) = 0.
9+6+k=0
k=-15
.. The maximum value of k is -8.
Hence, the correct option is (a).

. Let f{x) =3x>+5x% - 7x + 5.
f2)=3(22)°+5(2)*-7(2)+5
=24+20-14+5
=35
. =35 should be added to f(x), so that the sum
is divisible by x — 2.
Hence, the correct option is (b).
. Let f(x) = x* — 25x2 + 144.
= f(x?) = (x2)? - 25(x?) + 144
= f(x) = (x> — 16) (x> - 9)
=(x+4)(x—4) (x+3)(x-3)
.. (x — 8) is not a factor.

Hence, the correct option is (d).

. 8,x), %, X5, x,, X5, and 3 are in AP.

t,=8,t,=3
t,=a+6d=3
8+64=3

10.

11.

12.

6d=-5
-5
dzz-
x,=ts=a+4d
-5
=8+4(?)
_24-10 14
T3 3

Hence, the correct option is (d).

Given sequence, 7, 16, 25, 34, 43, ... are in AP.
a=7,d=16-7=9

t,=a+Mn-1)d=115

7+(n-1)(9) =115

7+9n-9=115

In-2=115

Mm=177=>n=13

Hence, the correct option is (d).

The sum of the first ‘n” consecutive odd num-
bers = n2.

ty=n* (n+1)2n + 1)
nn n

R

Sy=t = 8 x9x17 —204

Hence, the correct option is (c).

— =1
tn—ar

3!
ty=12 E
38
2 ) 4
Hence, the correct option is (d).

Geometric mean of ‘n’ terms of a GP =

Required GM = 32! x22x 22 x ... x 232 x 233

= 331+2+3+..+32+33

55 33%34
=\2 2

Hence, the correct option is (a).

=217



13.°5,=9+99+999 +9999 + ...
S,=(10-1)+ (100 - 1) + (1000 = 1) + ...

S,=(10+102+10°+ .. +10%) - (1 + 1+ ...+ 1

20 times)
20 _
20 = M — 20
10-1

10
5 (10%-1)-20

10
o [10%°-1-18]

10
5 [102-19]

Hence, the correct option is (a).
14. a :1, r= l
3 3

13 13 1

Sm:L:—_—_
1-r | 1 253 2

Hence, the correct option is (a).

15, () 1+3+5+3...+99
=50% — (d)

(ii))2+4+6+...+100

=2(1+2+...+50)

=50x51... = (a)
(i) 14+24+3+... +50
=50>2<51...—>(b)

iv) 13+23+ 33+ ... +
(iv) 13+ 23+ 33 103
=(1+2+3+...10)

_(10><11

2
) =55% = (c)

Hence, the correct option is (b).

Assessment Test IV

1. BADC is the required sequential order.

Hence, the correct option is (c).

2.x=11 6 -8 1
01 7-1

17-110
fx)=(2+7x-1) (x—1)
flx)=x3+6x2-8x+1
Remainder = £(2)

Hints and Explanation m

=23+ 6(2)2-8(2)!

=8+24-16+1
Quotient=x2+7x — 1
=17

Hence, the correct option is (a).

. fx) =23+ bx® +ax +40

glx)=x2-6x+8
Going by options, the third factor must be (x +5),
since x? X x.

=x*and 8 x5=40
Hence, the correct option is (c).

. f(x) =x2 +13x + 36 = (x+4) (x+9)

(i) If x + 4 is a factor of 2x? — 11x — k, 2(—4)? -
11(-4)-k=0=32+44 —k=0= k="76.
(ii) If x + 9 is a factor of 2x =— 11x — k,
2(-9)>-11(-9) - k=0
=162+99-k=0= k=261
.. The minimum value of k is 76.

Hence, the correct option is (b).

. Let f(x) = 4x* — 5x3 + 63> — 79x + 6.

x=3|4 -5 6 -79 6
012 21 81 6
4 727 212
.. 12 should be subtracted from f(x).

Hence, the correct option is (c).

. The constant term of x° — ax® + bx? + 200 is 200

and it is not a multiple of 15. Hence, (x + 15)
cannot be a factor of the given polynomial.

Hence, the correct option is (d).

. Given f(x) =15x° — 7x3 + 15

f(x®) =15(x%)? = 7(x3) + 15

Letx®=y

fy)=15y* -7y +15

x¥*-3=y-3

If f(y) is divided by y — 3, then the remainder
is f(3).

= f(3) =15(3)>-7(3) + 15

=135-21+15

=114+15=129

Hence, the correct option is (a).
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8§-5 3
9. t,=1+2+3+..+n ﬂ=5=t],t9=8,d=—7+1=§
11(1’1+1) 1 , 7thAM=t8=a+7d
=— =5 +nl 3 21 61
2 2 =5+7=>>=5+"=—
Sn = Ztn 8 8 8
1 Hence, the correct option is (a).
= [Zn+Xn] 1
2 14. a=1,r=—
_1[nm+D@n+D) n(n+1) 2
2 6 2 s -4
_1[10x11x21+10><11] 1-r :
2 6 2 L
12
= 1[385 +55] = 1[440] =220 2
2 2 Hence, the correct option is (b).
Hence, the correct option is (a). 15. (i) X(n) (n—1)
10. a=8andr=5 =Y (n®>-n)
to=ar* =¥n’-3n
=8(5)* Cn(n+ Dn@n+ 1) n(n+1)
=5000 - 6 T o
Hence, the correct option is (c). n(n + 1) [271 +1- 3]
11. 6, 18,54, 162, are in GP. 2 3
GM = 46 x 18 x 54 x 162 _ ”(n+1>[2(”—1)]
2 3
Y24 x 9% x 32
n(n? - 1)
_ 4[r4 5 310 = 5 — (d)
=2x9/3 =183 (ii) X(2n — 1) = The sum of the first n odd natu-

25 55 :2[101+102+103+...(15terms)—(1+1+1+
16" 24" 26" 54
bt o ... 15 terms)]
r=t="2=2 10(10'5 - 1
t] t2 3 =§|:%—15}
The given is a GP. B

t—ix(z)4_£
5 16 \3) 81

5
18 be the term of the series.

Hence, the correct option is (c).

Hence, the correct option is (d).

§[E(1015 - 1)—15]
91 9

Hence, the correct option is (b).

13. =5, %y, x5, X5, ... X, 8 are in AP.

ral number = n% — (c)

12, S.. —8+88+ 888+ 8888 + . 15 terms (iii) X(2n) = T_he sum of the first n even natural
15 number =n(n+ 1) — (b)

8
515= 9 [9+99 +999 +9999 + ... 15 terms] (iv) Xn®=The sum of the cubes of the first n even

n(n* + 1)

8
= 5[(10 - 1)+ (100 —1) + (1000 = 1) +... + ... 15 natural numbers= ——— — (a)

terms] Hence, the correct option is (b).



Hints and Explanation m

CHAPTER 7
Statistics, Counting Techniques, and

Probability

Assessment Test I

1.

The required sequential order is BDAC.

Hence, the correct option is (d).

2,4,8,16, ... are in G.P.
Herea=2,r=2
a(r"-1)  2(2"-1)
Sn = =
r—1 2-1

585y =2(220-1)
SAM=
20
20201 201
20 10
Hence, the correct option is (b).

Ascending order of the given observations is

2
2v Bx x 2xx X X o)
3 8 3 7 4 6 7

Median = 27x =12 (given)

7%x12
xX= =42,
2

Hence, the correct option is (b).

x#3asx>3

.. The most frequently found observation is 5.
. mode=5
Hence, the correct option is (c).

The SD of 2005, 2009, 2008, 2007, and 2011 is
same as the SD of (2005 — 2000), (2009 — 2000),
(2008 - 2000), (2007 — 2000), and (2011 — 2000),

ie,5,9,8,7, and 11.

AM. = 5+9+85+7+11:8

Variance =

(5-82+ (9—8)* + (8—8)* + (7—8)* + (11-8)?
5

B 9+1+0+1+9 _4

= —5 =

10.

. S.D.= Variance =4 =2.

Hence, the correct option is (a).

The committee is to contain at least three gen-
tlemen, i.e., it may contain either 3, 4, or 5
gentlemen.

- The total number of ways

=90, x°C, +9C, x°C, +°C;

=84 x15+126 x 6 + 126 = 2142.

Hence, the correct option is (c).

The number of 4 letter passwords that can be
formed with a, b, ¢, d, and e (without repeti-
tion) is °P,, i.e., 120.

Hence, the correct option is (b).

The number of words which begin with A and
end with Z is 7!, i.e., 5040.

(" The 7 places between A and Z are filled in
7! ways.)
Hence, the correct option is (a).

The number of four-digit numbers formed by
using the digits 3, 5, 6, 8, and 9 with repetition
is5x5x5x51is 625.

The number of four-digit odd numbers is 5 x 5
x 5x3,1ie.,375. (" The last digit is filled in 3
ways, i.e., 3,5, 0r9.)
375 3

.. Thy ired probability = —=—

e required probability 055
Alternative method:
A four-digit number can end with 3,5, 6, 8, or 9.
Out of the five possibilities, three are odd digits
(3,5,9).

-. The required probability = %
Hence, the correct option is (d).

We know that three non-collinear points form a
triangle.
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11.

12.

13.

14.

15.

We select two points on line L, and one point
on line L, or select two points on line L, and
one point on line L, to form a triangle.

The number of selections is 1°C, 8C, + 1°C, 8C,
=360 + 280 = 640

Hence, the correct option is (c).

When a dice is rolled, it shows white or green
or yellow.

When two dice are rolled, total number of pos-
sible casesis 3x3=9.

First dice shows any three colours and second
dice shows remaining two colours.

The favourable cases =3 x2=6
Required probability = g =2/3
Hence, the correct option is (c).
Option (b): Total outcomes =23 =8
Favourable outcomes =1

Required probability = %

Option (a): Total outcomes = * C=6

Favourable outcomes are (1, 5), (1,7), and (5, 7).

.. Required probability = 2 = %

Option (e): There are 52 Sundays in the first
364 days. The probability that the 365th day is

Sunday can be ; .

Option (d): Total outcomes = 62 =36
Favourable outcomes are (1, 1), (2, 2), (3, 3),
(4,4), (5,5) and (6, 6).

6

.. Required probability = v

|

Assessment Test 11

1.

The required sequential order is BADC.
Hence, the correct option is (c).

2+6+10+ 14 +......(100 terms)

Mean =
100
_2(1 +3+5+7 +.....100 terms)
B . 100
2x1
_ x100 — 200
100

[ - The sum of first n odd numbers = n?]
Hence, the correct option is (b).

6x x 4x 3x 2x

3. TheascendingorderisS—x — e

127132 75" 3
X

(x>0).
Here, there are two middle terms, i.e.,
4x 2
and —.
X N 4x
7 7 1
.. Median = 2 7 ¥+ 8x _ 15x

28 28
Given 2%~ 60 = v = 112
28

Hence, the correct option is (b).

. If x=3, then mode is 3 (. 3 occurs 5 times).

If x =6, then mode is 6 (*." 6 occurs 5 times).
If x =7, then mode is 7 (*." 7 occurs 5 times).

If x =9, then mode cannot be 9 as 9 occurs 3
times and other observations occur 4 times
each.

Hence, the correct option is (d).

. The variance of 5012, 5013, 5015, 5018, and 5022

is same as the variance of 12, 13, 15, 18, and 22.
12+13+15+18+22 80
5 5

Mean = 16

.. Variance =

(12162 +(13-16)% + (15— 16)2 + (18— 16)? + (22— 16)

5

1 1+4
_ 6+9+5+ +36:%21&2

Hence, the correct option is (a).

. The committee is to contain at most two ladies,

i.e., it may contain 0, 1 or 2 ladies.
.. The total number of ways
=10C +1°C, x7C, +1°C, x7C,
=252+210x7+ 120 x 21

=4242

Hence, the correct option is (d).

. The number of 4-letter passwords that can be

formed with a, e, i, 0, and u with repetition is
5x5x5x5,i.e., 625.

Hence, the correct option is (c).

. The number of words that begin with A and do

notend with Tis1x2x3x3=18.

Hence, the correct option is (a).



9.

10.

11.

12.

13.

14.

15.

Any four-digit number formed from the digits
4,5,7,and 8 (without repetition) is divisible by
3, since the sum of the digits is 24, i.e., divisible
by 3.

». The required probability is 1.

Hence, the correct option is (b).

A triangle formed by selecting two points on

line L, and one point on line L, or two points
on line L, and one point on line L,.

The number of ways of selecting these points =
12C, x 6C, +12C, x °C, = 396 + 180 = 576.
.. Required number of triangles = 576.
Hence, the correct option is (a).
When a dice is rolled, it shows either black,
blue, or red, i.e., 3 possibilities.
Two dice are rolled the total number of possi-
bilities is 9.
The favourable cases are {(red, red), (blue,
blue), and (black, black)} =3

1

.. Required probability = % =3
Hence, the correct option is (b).

Options (c): Total number of outcomes =23 =8

Favourable outcomes are HHT, HTH, and
THH.

.. The required probability = %
Options (e): The number of numbered cards (2
t0 10)=9
Total numbered cards in a pack of cards is 9 x
4,ie., 36.
36 9

= Th ired probability = — = —

e required probability 213
Options (a): Total number of outcomes = 1° C=
45

Favourable outcomes are (1, 2); (2, 3); (3, 4);
(4,5); (5,6);(6,7); (7,8); (8,9); (9, 10).

1

5

Options (b): Total outcomes =6 x 6 =36

Favourable outcomesare (1,5);(2,4);(3,3); (4,2);
(5,1); (6, 6).

- The required probability = 3% =

.. The required probability = 425 =

1
6

Hints and Explanation m

Assessment Test II1

. DACBE is the required sequential order.

Hence, the correct option is (c).

. Arithmetic mean of the data

_12+15+18+16+9 70

5 5
Variance =

14

(12— 14 + (15— 14) + (18 — 14 + (16 — 14 + (9 — 14

5
_4+1+16+4+25 50
= = =5 =
Standard deviation = 10
Hence, the correct option is (b).

10.

. 13,15,17, 19, 21,..., 7 are the consecutive odd

numbers that form an arithmetic progression.

Arithmetic mean

_13+57_70_ ..
2 2

Hence, the correct option is (d).

. 123,134, 145,156, ..., 343 are in A.P.

Median = mean = % =233

Hence, the correct option is (b).

. As 25 has highest frequency, the mode is 25.

Hence, the correct option is (d).

. Given digits are 2, 5,7, 8, and 9.

Units place can be filled with any one of the 5
digits in 5 ways. Hence, tens and hundreds dig-
its can be filled in 4 ways and 3 ways, respec-
tively, since repetition is not allowed.

Number of 3-digit numbers can be formed
=5x4x3=60.

Hence, the correct option is (c).

. Given digits are 2,3,5,7, 8, and 9.

T | Th | H|T|U
Th
Since we require only odd numbers, the units
place can be filled by either 3, 5, 7, or 9 in 4 ways.

The other places in order can be filled in 5
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ways, 4 ways, 3 ways, and 2 ways, respectively.
since repetition is not allowed.

Total number of 5-digit number can be formed
=4 x5x4x3x2=480.

Hence, the correct option is (d).

8. For every different line, two points should be
selected. The number of possible ways = 1°C,.
However, there are 5 points that are collinear,
which give only one line.

Total number of distinct lines = 1°C, - °C, + 1
15%x14 5x4
=— - —+1
2 2
=105-10+1=96
Hence, the correct option is (c).
9. "P,=2730 and "C, = 455
n! n!
=2730and ——— =455
(n—r)! (n=r)tr!
2730 _ 455
r!
2730
—=!
455
rl=6
=>rl=3x2x1
rl=3!
r=3
Hence, the correct option is (b).
10. 4 men and 2 women can be selected in 8C, x5C,
ways.
8! » 5
(8—4)!14! (5-2)!'x 2!
_ 8X7x6x5 « 5x4
4x3%x2x1 2x1
=70x10="700 ways
Hence, the correct option is (a).
11. A pack of cards contain 2 red cards of king.
2 1
Required probability = — = —
equired probability =" 2
Hence, the correct option is (b).
2lofsl [ [ [ [ | [ ||

The number of possibilities of different mobile
numbers

13.

14.

15.

1.

=8p, =8l
=8x7x6x5x4x3x2x1=40,320.
Hence, the correct option is (a).

Number of 4-digit natural numbers = 99,999 —
9999 = 9000

If all the digits are consecutive natural num-
bers, they canbe 1,2,3,40r2,3,4,5
or3,4,560r4,56,70r56,7,80r6,7.8,9.

From each set of number, we get 1 x 2 x 3 x 4
=24

= The number of required numbers = 6 x 24

=144
144 2
= Th ired probability = ——— =
e required probability 9000~ 125

Hence, the correct option is (d).

_ 2201)

A =231

_ 9(10)(19)

B =285

C=16%>=256

D =15(16) = 240
Averageof A, B,C,D =
231+285+256+240 1012

4
Hence, the correct option is (c).

=253

100!
oo — 09
® = To0—0yi0!

3 100!
(i) *™Coo =100 —99)1991
99!
(99-98)198!1
98!
(981-1)11!
(i) = (D); (ii) — (A); (iii) — (B); (iv) = (C)
Hence, the correct option is (b).

—(d)
=100 — (a)
(iii) 9C,q =

99 — (b)

(iv) %5C, = 98 — (c)

Assessment Test IV

DCARBE is the required sequential order.

Hence, the correct option is (d).



2. Arithmetic mean of the data

4+8+9+11+13 45

5 5
. 25+1+0+4+16
Variance =
5
=g=9.2
5

Variance = 9.2

Hence, the correct option is (c).
. 28,30,32,34,...,66

~.Observations are in arithmetic progression.

. . First term + last term
Arithmetic mean = 5
_ 28 + 66 _ % 47
2 2

Hence, the correct option is (a).

. Given datais 32,42,52,62, ...,152.

(13%< 6% we get

There are 13 terms

s.median = 7™ term = 92 = 81.

Hence, the correct option is (c).

. As 35 has highest frequency, the mode is 35.

Hence, the correct option is (b).

. Given digits are 0, 1, 3, and 7.

3rd | 4th |

First place of the code can be one any of the

| 1st | 2nd

digit of the given digits. It can be done in 4
ways.

Hence, the 2nd, 3rd, and 4th place can be filled
in 3 ways, 2 ways, and 1 way, respectively.

Total number of codes that can be formed
=4x3x2x1=24

Hence, the correct option is (a).

. Given digits are 2, 3,4, 5, 6, and 7.

[Th [H [T |U |

Since we require even numbers, the units place
can be filled by either 2, 4, or 6 in 3 ways.

The remaining places can be filled in 5 ways, 4
ways, and 3 ways, respectively.

Total number of ways =3 x5 x4 x 3 =180

10.

11.

12.

Hints and Explanation m

Hence, the correct option is (c).

For a triangle, we select three points out of 26
points in 2°C, ways.
A,E, 1,0, are U are the collinear points (given).
We cannot get any triangle with these 5 points.
Total number of triangle formed = %C, —°C,
_26x25%x24  5x4x3
6 6

=2600 - 10 = 2590
Hence, the correct option is (b).
Given "P, = 5040, and "C, =210

"D 5040

"C, 210
r'=24
r=4x3x2x1
rl=4!
r=4.

Hence, the correct option is (d).

5 boys and 3 girls can be selected in 1°C, x ¢C,
ways.

Hence, the correct option is (b).
A pack of cards contains 4 queens.
4 1
Required probability = — = —
e POy = 5 " 13
Hence, the correct option is (c).

I II III v A%

ol9] | | | |

13.

There are 4 pairs of places to fill with any of the
9 different digits (other than 9).

Out of 4 pairs, first pair can be filled in 9 ways,
and the second can be filled in 8 ways, and so
on.

The number of different such numbers
=9x8x7x6=3024.

Hence, the correct option is (c).

Number of 3-digit numbers 999 — 99 = 900

The number required number = %= 450
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14.

15.

450 1
900 2
Hence, the correct option is (a).

_ 50x51

)

_ 2550

2
=1275

B=382=1444
C =38(39)
=1482
=A<B<C
..Median = B = 1444.
Hence, the correct option is (d).

8,12,7,5,16,10,19, 21

Required probability =

Ascending Order 5, 7, 8, 10, 12, 16, 19, 21

n=_8.

th
(i) Q,= (%J observation

= (%) =2nd observation=7 — (b)
(i) Q,=mean of 10 and 12 =11 — (c)
g\
(iil) Qy= (Z) = 6th observation =16 — (d)
(iv) Quartile deviation

Q3 - Ql

16-7

2
9
=—-=45->
> (@)

(i) = (B); (i) — (C); (iii) — (D); (iii) — (A)

Hence, the correct option is (a).



Hints and Explanation

CHAPTER 8

Trigonometry and Coordinate
Geometry

Assessment Test I

1. The required sequential order is CABD. sec? f—tan? =1

Hence, the correct option is (b).

C

B 12 A

Given tan A = % and A is not in the quadrant 1.

= Ais in the quadrant III
AC2=AB2+BC2=52+122

=AC2=132=AC=13
sinAz_—Sand cosAz_—12
13 13

(*Ais in the quadrant III.)
-5 12
. sinA+cosA 13 13 -17
" sinA—cosA 5,12 7
13 13
Hence, the correct option is (b).

. sec 8+ cosec =0 = sec = — cosec ¢

cosecl
=-1 = tan 9=-1.
secd
Hence, the correct option is (c).
1+ tanA
Srana tan 75°
1-tanA
tan45° +tan A
an an 1 750

1-tan45° tan A -
= tan (45° + A) =tan 75° = 45° + A=75°
= A=30°

Hence, the correct option is (a).

x
. XxX=asec 8= sec O=

a
y=btan 6= tan 9=%

L\ 2
-
a b
2 2
SZ T
Hence, the correct option is (d).

2 2
. 5 cot? A =sin? 60° + sec? 30° = ﬁ +(£)
2 NE)
5

4 2
=5cot? A= E + — = —5 = cot? A=
4 3 12 12
socosec’A=T1+cot? A=1+ SR z
12 12
Hence, the correct option is (c).

. c0s?10° + cos? 20° + cos? 30° + ... + cos? 90°

= (cos? 10°+ cos? 80°) + (cos® 20° + cos® 70°)
+ (cos? 30° + cos? 60°) + (cos? 40° + cos? 50°)
+ cos? 90°

= (cos? 10°+ sin? 10°) + (cos® 20° + sin? 20°)
+ (cos? 30° + sin? 30°) + (cos? 40° + sin? 40°) + 02

[ - cos(90° — @) =sin 6]

=1+1+1+1+0=4.

Hence, the correct option is (c).

B
45500
150 —h
o 457N
h h
A 607\|p

Let AB be the tower and PQ be the building.
LetPQ=hm.

s~ AC=hmand BC=AB-AC=(150-/) m
(Given AB =150 m)
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BC
CQ

=CQ=150-h

In ABCQ, tan 45° =

150
-~ %
~ AP=CQ=150-h
AB

In ABAP, tan 60° = 2P _ /3 - 150
AP 150

150 3
=150-h=—=Xx—7
NEINC]
= h=503-+3)m
Hence, the correct option is (b).

=1

= 150 — 1 = 504/3

. 5x+4y-20=0=5x+4y=20

= Sxtdy =1:>f+l=1
20 4 5

1 1
. Required area = — |ab| :E|4X5| =10 sq.

units.

Hence, the correct option is (a).

10. x—intercepts =5 =

11.

The line passes through (5, 0).

. The equation of line passing through (-2, 3)
and (5, 0) is

X-x _Y-h =>x+2:y 3
X,=% Y-y, 5+2 0-3
x+2

Y8 L 3x_6=7y-21

7 -3
=3x+7y-15=0
Hence, the correct option is (d).
Let C(-3, 6) divides A(-9, —12) and B(0, 15) in
the ratio m:n internally.

0-9n 15m-12n

m+n’

- (-3,6) = (

m+n

-9n
m+n

=-3=-9n=-3m-3n

=>—3m:—6n=>ﬂ:%
n 1

12.

13.

14.

15.

1.

Let AC=2xand BC=x

. AB _AC+BC 2x+x 3

" AC AC 2 2

Hence, the correct option is (b).

Option (e): The midpoint of (5,2) and (1, -10) =
5+1 2-10

=(3,-4)

Distance between (0, 0) and (3, —4)

= J(0=32 +(0+4)? =v/25 =5 units.

-1
Option (d): Slope = _7{1 = —Ll =3.
6
Option (a):
.
sin—
. T T, T _ . 4
sin—cos — tan — = sin— X cos — X
4 4 4 4 %3
Cos
4
=sin2 2

2
1 1
=sin?45°=| — |=—.
(\/2] 2
Option (b):

1
A= > |2,y = y3)+ 2% (Y3 = Y1)+ x3(yy — o) |

=%|1(3—4)+2(4—2)+3(2_3)| - %|_1+4_3|
-0

Assessment Test 11

The required sequential order is BDAC.

Hence, the correct option is (d).

Given cos A = % and A is not in 1st quadrant.

= Ais in the 4th quadrant.

AC?=AB?+BC?=172=82+BC?

= BC?2=225=BC=15

cosec A= ﬁ, cotA= _—8
15 15

(--Aisin the 4th quadrant)



-17 8 8.
cosecA+cotA 15 15 _25
cosec A —cot A £+§ 97

15 15
Hence, the correct option is (c).

. cosec @—cot =0

= cosec @=cot &
1 cosé

sind sinéd
= cos =1=sec =1

Hence, the correct option is (b).

1-t

anf 300
1+tand

45° —
N tan 45 tane:tan30°
1+tan45° tané

= tan (45° — @) = tan 30°
=45° - 0=30°= 6=15°

Hence, the correct option is (a).
a
. a=Db cosec 8= cosec 6= 5

x=ytan §= tan 19——:cot 0=

.

cosec? 8— cot? = 1:>( ) (

2 2
a
L2 Y
TR 2

Hence, the correct option is (b).

2
. sec? A=cot?30°+2 cos?45° = (/3 )2 +2X(%J =4

= cos?A=—

. sin2A=1-cos? A= 1—l:§ 9
4 4

Hence, the correct option is (c).
. sin? 5° + sin? 15° + sin? 25° + ... + sin? 85°
= (sin? 5° + sin? 85°) + (sin? 15° + sin2 75°)
+ (sin2 25° + sin2 65°) + (sin2 35° + sin? 55°)
+ sin? 45°
= (sin? 5°+ cos? 5°) + (sin? 15° + cos? 15°)
+ (sin? 25° + cos? 25°) + (sin? 35° + cos? 35°)

(&)

V2

[ --sin (90° — 8) = cos 6]

:1+1+1+1+1:4—.
2 2

Hence, the correct option is (c).

1 10.

Hints and Explanation m

Q
X
B 30°
R
y
50m 50m
45°
A y P

Let AB and PQ be the building and towers,
respectively.

Let QR=xmand BR=AP=ym

In ABQR, tan 30° = =
y

:>i=—:>y 3x (1)
Y

J3
In AAQP, tan 45° = @
AP
50+ x
=1= = y=50+x = +/3x =50 + x [From
Eq. (1)]
= x(v3-1)=50
L 0 J—+1 50(\/§+1):25(\/§+1)m
Bo1 B+ 2

Height of the tower = x + 50 = 25+/3 + 25 + 50
=253 +75=25(/3 +3).

Hence, the correct option is (d).

. Given lineis 8x -3y —-12=0

Ify=0:>8x—12=0:>x=%
Ifx=0=>-3y-12=0=>y=-4

.. x—intercept (a) = %and y—intercept (b) =—4

. Required area of the triangle = % |ab |

1
= —|Ex—4|:3 sq. units
22
Hence, the correct option is (a).

y—intercept =3 =
The line passes through (0, 3).
.. The equation of the line passing through (0, 3)
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11.

12.

13.

14.

15.

x-0 y-3
-3-0 -5-3

X—x -
and (-3, -5) is 1L _Y™h
Y=X% Y—h
=-8x=-3y+9=8x-3y+9=0
Hence, the correct option is (a).
Centroid divides the median in the ratio 2:1
internally from the vertex.
Given, P(—4, 7) and Q(3, -5)
.. The coordinates of centroid

_(2x3-1x4 2x-5+1x7 _(3 _1]
- 2+1 241 37

Hence, the correct option is (c).

Option (c): Centroid = (

=(5,12)
Distance between (0, 0) and (5, 12)

= J(0-52 +(0-12 =169 = 13 units.

3+10+2 9+11+16)
3 3

Option (e): Given line is §+ %: 1.
Slope = —

a
b

V4 V4
i : —cosec—cot— =
Option (b): sec 3 3 3 sec

pd
Cos =
y/a 3
— X cosec =X
3 .
sin =
3
2
60°
:@Lzﬁzé(-;cos 6x sec =1).
sin 60° \/5 3
2
Option (d):

1
A= 5 |2, (Yy = y3)+ 2% (Y3 = Y1)+ x5(yy = o) |

:%|3(_3-1)+0(1—7)—5(7+3)|

:%|—12+0—50| :6—22=3lsq.units

Assessment Test I11

1.

DBACE is the required sequential order.

Hence, the correct option is (d).

x2=612-112
=3721-121
= 3600

x? = 60?

sox=60

y

r
s.secl—tanf= ——=
X X

r-y_61-11_50 5
x 60 60 6
Hence, the correct option is (a).

. sin75° = sin(45° + 30°)

=5in45° cos30° + cos45° sin30°

_J§+ 1 3+1
22 22 22

tan15° = tan(45° — 30°)

1
1——
tan45°—tan30° 3
1

_ J3-1
1+tan45°tan30° 3 +1
J5+1XJ§—1_J§—1
22 TB+1 242

Hence, the correct option is (c).

sin75° x tan15° =

. x=acos@+bSin@

y=asind-b Cosé

x2 + 12 = a?(cos? 6+ sin?0) + b*(sin?6+ cos?6)
2 +y?=a?+1?

Hence, the correct option is (d).

1 2
. —cos@+sinfd = —

V3 V3
V3 1 V3 2 3

— —Cos+—sinfd = —X

2 J3 2 J3



lCost9+£sim9 =1

2 2

c0s60° cos@+ sin60° sinfd=1
cos(60°—-0)=1

cos(60° — ) = cos0°
=60-60=0= 0=60°

6="=
3

Hence, the correct option is (b).

<

AN

AN

100° 42!
In AODB, /DOB = 220742 _ 500511
in50° 211 = 22
S ~ OB
BD

0.77 = —
7

BD =5.39
.. length of the chord AB =2(5.39) =10.78 cm
Hence, the correct option is (a).

. Let OC be the hour hand and OD be the min-

ute hand of the clock. DC is the diameter of the
clock.

D
9
C
45 60°
A 2m B
BC=BA=2
And tan 60° = @
BA
BD
-0
BA
= BD =2/3cm

Hints and Explanation m

~.CD=BD-BC
=243-2=2(3-1)m =200 (/3-1)cm
=200 (0.732) = 146.400
.. The diameter of the clock = 146.4 cm
Hence, the correct option is (b).
A

60° 45°
B D 24m C

Let AB is a tower.

AB
In AABC, tan45° = —

AC
|- AB
- BD+DC
BD +CD = AB
BD +24=AB 1)
In AABD, tan60° = ﬂ
B BD
=55
pp= 28 2)
B
From Egs (1) and (2) = £+24 =AB
d 7
AB
24=AB-—
V3
24= AB (3-1)
J3
o AB- 24(\/3) _ 243x(3+1)
(V3-1) 2

= 1243(/3+1) =36+12/3m
=36+12x 1.732
=36 +20.784

=56.784 m
Hence, the correct option is (c).

. Let A2, 4), B(6, 8), and C(2, 8).

o AB= J(6-2) +(8—4)
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10.

11.

12.

=J16+16 =~/32m

BC = /(2-6)* +(8—8)

= \/4_2= 4m

AC = /(2-2)* +(8—4)

= \/47: 4m

.. Perimeter of the triangle ABC = J32+4+4
=42 +8=4(2+2)m

Hence, the correct option is (b).

Let P(x, 0) be a point on the x—axis, such that AP
= BP.

= AP? = BP?
B-x?+(-6-0)%=(=2-x)2+(5-0)?
=9-6x+x2+36=4+4x+x>+25

45-29 =10x

16 =10x

=>x=—
.. The required point is (g, 0).

Hence, the correct option is (b).

(0,0

(6! 0) X

Since = CAB =90°, BC is the diameter.

= BC = V6% + 82 =+/100= 10 units
.. radius = 5 units

Hence, the correct option is (a).

Let the Equation of a line parallel to 2x + 3y + 5
=0be

2x+3y +k=0.

This line is passing through (2, 3).
=2(2)+3(3)+k=0

4+9+k=0

k=-13

.. The required line is 2x + 3y — 13 =0.

Hence, the correct option is (c).

13.

14.

15.

A(1,2),B(3,5), C(-2,2)
.. Area of triangle ABC =

=2 I1(5-2)+3(2-2)+(-2)(2-5)

=1|3+0+6|
2

=4.5 sq. units

Hence, the correct option is (b).
Given P(4, 7), Q(6,9)

Let M divides PQ in the ratio 2:3.

=>M(x,y):(2X6+3X4,2X9+3X7)
2+3 2+3
(24 39
22

— 9-7 2
SlopeofPQ=6j=E=1
Slope of its altitude = -1

. Equation of the altitude isy — % = —1(x
=5y-39=-b5x+24
=5x+5y-63=0

Hence, the correct option is (a).

_%)
5

B(0, 15)
25=a
c=15
A(0, 0) 20=h C(20, 0)
Centroid = (O+03+20/ 0+135+0)

- (E, 5)
3
Circumcentre = Midpoint of BC
(20 15
(25
=(10,7.5)
Orthocentre:

Vertex of the triangle containing right angle, i.e.,
(0, 0)
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In centre: _
cos75°=@
ax, +bx, +cx, ay, +by, +cy, 22
at+b+c ' a+b+c 1 22
_(25(0)+20(0)+15 (20) 25(0)+20(15)+15(0)J cos75° 3-1
25+15+20 25+15+20 223 +1)
=(@,@J=(5, 5) 2
60 ~ 60 = 2(3+1) =6 +42.

(i) = (D); (ii) — (C); (iii) — (B); (iv) — (A) Hence, the correct option is (a).

Hence, the correct option is (b). . o
. x=rsin

Assessment Test IV

= sin ==
B
1. CEADB is the required sequential order.
y=pcos @
Hence, the correct option is (b). y
9 = cosf= =
2. cosf= — =— (say) P
41 r z=rsin’@+ p cos?d
2P
Z=1. S+p=—
2 P P2

sopxXP+ry?=zrp

Hence, the correct option is (c).

2, .2 _ .2 1 . 2
32152:212 5. cost9+ﬁsm6’=ﬁ
iizizgg)_gl \/5C059+\/§+ L sind = 2 ><\/5

- 2 2 /3 N
y = /1600= 40 3 )
roox —cos@+—sinf =1
cosec - cot = ——= 2 2
sin60° cos @+ cos60° sinfd=1
_r-x sin(60° + 8) =1
sin(60° + @) = sin90°
_41-9 = 60° + 8=90°
40 6=90° - 60°
32 4 6=30°
“07s T
Hence, the correct option is (b). 6

Hence, the correct option is (a).
3. tan75° X secl5°

_ sin75° « 1 1
cos75°  sin75°  cos75°
€0s75° = cos(45° + 30°)

= c0s45° c0s30° — sin45° sin30°
31

:m_m AN"D "B
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Z/AOB=103°22!, OD 1 AB

onnl
=/DOB = 103222 =51°41°
OD
In ADOB, cos51°41' = —
OB
062= L
=062= "o
= BO= i
0.62

= OB= @: 50 cm
62

Hence, the correct option is (a).

. Let ABC be the vertices of the plot and FG be
the flagstaff with G as its foot. G is the centroid
of the triangle,

z O\
B H A
Let ‘BH’ be the height of equilateral AABC.

BHZ?XAB

But, BH = %(BG) (- Gis centroid.)

3(B

2 2
= AB=\3BG
In ABGF tan60° = g (- BGFis a90°, 60°, and
30° triangle.)

GF
G-GE

BG
= GF= J3BG
= GF=AB=15m

Hence, the correct option is (c).

A

B 60m C D

10.

Let AB be a tower.
In AABC, tan60° = AB
n , tan60° = BC

AB
N
60

= AB = 60/3m
In AABD, tan30° = ﬁ
BD

1 6043

J3  BD

=BD=180m
CD=BD-BC=180-60

- CD=120m.

Hence, the correct option is (d).

Let P(1,-1), Q(~1, 1), and B(/3, V/3).

PQ= J(-1-1 +(1 +1)
=V4+4=22cm
QR=[(/3+1p +(3-1)
=3+2V3+1+3-23+1
=8 =2\2em

PR= {(3-1P +(/3+1F

— V232 +2(17
=/6+2=4/8=22cm

. Perimeter = 242 + 242 + 242 = 64/2cm
Hence, the correct option is (b).

Let P(3, 5) and Q(-5, 2). Let the point on the
y—axis be K(0, y) such that KP = KQ.

= KP? = KQ?

= (0-3)2+(y~52=(0+5+(y - 22
9+1y2-10y+25=25+y> -4y +4

9-10y=—4y +4

5=6y

¥=% .
.. The point on the y—axis is (O, g)

Hence, the correct option is (c).



11.

12.

13.

(0, 12)

< >

.0 A(16,0)

4
Since ZAOB =90°, AB is the diameter.

.. AB is the diameter.

o AB =122 +16% = 400 =20 cm

. radius =10 cm

.. Circumference of the circle =277

=207z units

Hence, the correct option is (c).

Let the equation of a line perpendicular to 3x —
7y+5=0

is7x+3y+k=0.

And it is passing through (8, 5).
=78)+305)+k=0

56+15+k=0 .. k=-71

. The required line is 7x + 3y - 71 = 0.

Hence, the correct option is (c).
A3, 4), B(1, p), and C(2, 3)

Area of AABC =2 sq. units

%|3(p -3)+1(3-4)+2(4 - p)|= 2
= |3p-9-1+8-2p| =4

lp-2| =4
p-2=t4d=p-2=4orp-2=-+4
=p=6orp=-2

Hence, the correct option is (d).

14.

15.

Hints and Explanation m

1 3

Ezz, 1) Cs)

Given AD 1 BC.

Since the x—coordinates of B and C are same.
~.BC is Parallel to the y-axis.

.. The coordinates of the point D are (2, 2).
Slope of BC is undetermined.

= Slope of AD is zero.

.. The equation of AD is y = 2.

Hence, the correct option is (a).

(i) sin 750° = sin(2 x 360° + 30°)
=sin 30° = 1
2

(ii) cos 750° = cos(2 x 360° + 30°)
V3

cos 30° = —
2

(iii) sec 540°
=sec(360° + 180°)
=sec 180°
=sec(90° + 90°)
=—cosec 90°
=-1.
(iv) cosec 135° = cosec(90° + 45°)
=sec45° =2
(i) = (D); (i) — (C); (iii) — (A); (iv) — (B)

Hence, the correct option is (c).
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