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Represent the following number on number line: -2 1/7

Represent the following number on number line: 2 3/4

Express the following as a rational number p/q where p and q are integers and q # 0: 0.4
Express the following as a rational number p/q where p and g are integers and q # 0: 0.37
Name the property used in the following: a(b + c) = ab + ac

Insert two rational numbers between: 1/3 and 1/4

Insert two rational numbers between: 3 and 4

Express the following recurring decimal as the rational number p/q where p and g are integers:
0.93

Rationalize the denominator of the following: 13 / (4 + V3)
Rationalize the denominator of the following: (V3 - v2) / (V3 +V2)
Rationalize the denominator of the following: 4v3 / (V7 + V5)
Simplify the following: (81/16)(-3/4)

Simplify the following: (3/4)(-2) + (4/9)*3 x (16/27)

Simplify the following: (0.027)*(-1/3)

Simplify the following: 7V( (x™* - y2* - z3%) / (y"*- Z7) )

Simplify the following: (64)*(-2/3) + (9)*(-3/2)

If x = 3 + V8, then find the value of: (x — 1/x)?

If x =3 + V8, then find the value of: x + 1/x

If x =3 + V8, then find the value of: x - 1/x

Define surd.

Simplify the following: *v(16x%y®)

Simplify the following: 3v(27x%y°z3)

Simplify the following: 3v(27)"(2x)

Rationalize the denominator of: 3 / (V5 - V3)

Ifa=3/2,b=5/3 and c =7/5, then verify that: (a + b)c = ac + bc
Simplify the following: 5v( (x®y3®) / 22°)

Simplify the following: [6(3)*(n+2)] / [3*(n+1) — 3”n]

Express the following number in scientific notation: 0.0042
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. Express the following number in scientific notation: 0.0000009

Express the following number in ordinary notation: 8.04 x 10?

Express the following number in ordinary notation: 1.5 x 1072

The speed of light is approximately 3 x 108 metres per second. Express it in standard form.

The circumference of the Earth at the equator is about 40,075,000 metres. Express this number
in scientific notation.

The diameter of Earth is 1.2756 x 10* km. Express this number in standard form.
Define scientific notation.

Convert 6.23 x 10~* to ordinary notation.

Express the following in logarithmic form: 373 =1/27

Express the following in logarithmic form: p=q"

Express the following in logarithmic form: (32)*(-1/5) = 1/2

Express the following in exponential form: log,(1/16) = -2

What do you mean by logarithm?

Write the general form of logarithm.

Find the value of x: log x = 4.3561

Find the value of x: log x =2.0184

Define common logarithm.

Define mantissa.

Define reference position.

Define antilogarithm.

Define natural logarithm.

Find the value of x in the following: log x = 0.2568

Find the value of x in the following: log x = -1.4567

Express the following number in scientific notation: 0.000567

Find the value of x in the following: loge x = 0.5

Write the following set in set-builder notation: {0, +1, +2, ..., +1000}
Write the following set in set-builder notation: {100, 102, 104, ..., 400}

Write the following set in set-builder notation: {5, 10, 15, ..., 100}
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57. Write the following set in set-builder notation: The set of all integers between -100 and 1000
58. Write the following set in tabular form: {x | x = 2n, n € N}

59. Write the following set in tabular form: {x | x=2m + 1, m € N}

60. Write the following set in tabular form: {x | x € Q A x*>= 2}

61. Write two proper subsets of the following set: {a, b, c}

62. Write two proper subsets of the following set: {0, 1}

63. What is the difference between {a, b} and {{a, b}}?

64. What is the number of elements of the power set of: {1, 2, 3, 4, 5, 6, 7}
65. What is the number of elements of the power set of: {0, 1, 2, 3,4, 5, 6, 7}
66. What is the number of elements of the power set of: {a, {b, c}}

67. What is the number of elements of the power set of: {{a, b}, {b, c}, {d, e}}
68. Write down the power set of the following set: {+, -, x, +}

69. Write down the power set of the following set: {a, {b, c}}

70. Define equal set.

71. Define equivalent set.

72. Define subset.

73. Define proper subset.

74. Define universal set.

75. Define power set.

76. Verify the commutative properties of union and intersection for the following pairs of sets: A =
{1I2I3I4I5}I B N {4I6I8I10}

77. Verify the commutative properties of union and intersection for the following pairs of sets: A =
{x | xis a prime number less than 10}, B = {x | x is an odd number less than 10} (set given in
original text was incomplete — confirm with your teacher/textbook)

78.1fU={1,2,3,..,20} and A ={1,3,5,...,19}, verify the following: AU A" =U

79. 1fU={1,2,3,..,20} and A ={1,3,5,...,19}, verify the following: An U =A

80. Define difference of two sets.

81. Define overlapping set.

82. Define De Morgan's law.

83. ConsiderthesetP={x | x=5m,m € N}and Q={x | x=2m, m € N}, thenfindP n Q="
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84. Factorize by identifying common factors: 15y? + 20y
85. Factorize and represent pictorially: 5x + 15
86. Factorize: x* + x — 12

87. Factorize: x* - x - 56

88. Factorize: x* - 10x - 24

89. Factorize: x* - x -2

90. Factorize: 3y>- 11y +6

91. Factorize: 42> - 11z +6

92. Define quadratic equations.

93. Factorize: p2+11p + 18

94. Factorize: 125a* -1

95. Factorize: x® - 27

96. Factorize: 1000a* + 1

97. Factorize: 27 — 512y3

98. Factorize: 8x3 + 60x? + 150x + 125

99. Factorize: 8x3 + 27

100. Factorize: x3 - 27y3

101. Find HCF by factorization method: 21x?y, 35xy?

102. Find HCF by factorization method: 4x? - 9y?, 2x? - 3xy

103. Find HCF by factorization method: x3 -1, x2+x + 1

104. Find HCF by factorization method: t? + 3t -4, t2+ 5t + 4, t>- 1

105. Find LCM of the following expressions by using prime factorization method: 2a%b, 4ab?

106. Find LCM of the following expressions by using prime factorization method: a% — 4a + 4,
a’-2a

107. Define H.C.F.

108. Define L.C.M.

109. How many methods are there to solve H.C.F.?

110. Find the HCF of 6x%y, 9xy?

111. Find the LCM of 4x?y, 8x3y?
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112. Factorize the following: 4x3 + 18x? - 12x

113. Factorize the following: x3 + 64y3

114. Factorize the following: x3y® - 8

115. Factorize the following: -x? - 23x — 60

116. Factorize the following: 2x* + 7x + 3

117. Find LCM and HCF by prime factorization method: x? + 8x + 16, x? - 16

118. Solve and represent the solution on a real line: x/3 + 6 = -12

119. Solve and represent the solution on a real line: x/2 - 3x/4=1/12

120. Solve the following inequality and represent the solution on a real line: 6(x + 10) <0

121. Solve the following inequality and represent the solution on a real line: (5/3)x - 3/4 <
-1/12

122. Shade the solution region for the following linear inequality in the xy-plane: 3x + 7y > 21

123. Shade the solution region for the following linear inequality in the xy-plane: 5x — 4y < 20

124. Define linear inequality.

125. Solve the following equation and represent their solution on a real line: (x-2)/5 -
(x-4)/2=2

126. Find the solution of (2/3)x - 1 < 0 and also represent it on a real line.

127. Solve the inequality: x + 2y < 6

128. Solve and represent their solutions on a real line: (x+5)/3 =1 —x

129. Solve and represent their solutions on a real line: 3x + 7 < 16

130. Convert the following into degrees, minutes, and seconds: 123.456°

131. Convert the following into degrees, minutes, and seconds: 90.5678°

132. Convert the following into decimal degrees: 65°32'15"

133. Convert the following into decimal degrees: 78°45'36"

134. Convert the following into degrees: (11m/5) rad

135. Find the arc length and area of a sector if: r = 6 cm and central angle 6 = it/3 radians.

136. Find the arc length and area of a sector if: r = 4.8/m and central angle © = 511/6

137. Find the percentage of the area of a sector subtending an angle of r;/8 radians.

138. Define right angle.
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139. Define radian.

140. Convert degree to radian: 15°15’

141. Find the arc length of a sector with radius r = 10 cm and central angle 6 = 60°

142. If © lies in the first quadrant, find the remaining trigonometric ratios of 8: cos 8 = 3/4

143. If © lies in the first quadrant, find the remaining trigonometric ratios of 6: cot 8 = v(3/2)

144, Prove the following trigonometric identity: cos© /sin6=1/tan©

145. Prove the following trigonometric identity: cos20 - sin%0 = 2cos?0 - 1

146. Show that: (sec?0 - 1)cos?0 = sin%0

147. Show that: tan 8 + cot 6 = sec 6 - cosec 0

148. Find the value of the following trigonometric ratio without using a calculator: sec 60°

149. Find the value of the following trigonometric ratio without using a calculator: cos(m/3)

150. Evaluate: 2 sin 60° cos 60°

151. If sin(r/4) and cos(rt/4) equal 1/V2 each, then find the value of the following: 2sin 45° -
2cos 45°

152. If sin(rt/4) and cos(r/4) equal 1/V2 each, then find the value of the following: 3cos 45° +
4sin 45°

153. Find the value of x, y, and z from the given right-angled triangle (A =45°,y =4 cm —

right angle at B).

154. Find the value of x, y, and z from the given right-angled triangle (£C = 60°, hypotenuse =
2 cm — right angle at B).

155. Find the value of x, y, and z from the given right-angled triangle (A =45°,y =4 cm —
right angle at B).

156. Each side of a square field is 60 m long. Find the length of the diagonal of the field.
157. Solve triangle ABC when mz£A =60°, b=5 cm, m«B =90°

158. Solve triangle ABC whena=2cm, b =2v2 cm, and m4B =90°

159. Convert the given angle from radians to degrees, giving the answer in degrees and

minutes: 171/24

160. Convert the given angle from radians to degrees, giving the answer in degrees and
minutes: 11m/16

161. Find the distance between the points: C(-5, -2), D(3, 2)

162. Find the distance between the points: L(0, 3), M(-2, -4)
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163. Find the distance between the points: P(-8, -7), Q(0, 0)

164. Find the midpoint of the line segment joining the two points: A(-8, 3), B(2, -1)

165. Find the midpoint of the line segment joining the two points: A(-V5, -3), B(-3V5, 5)
166. Is the following point at a distance of 15 units from the origin? (V176, 7)

167. Find h such that A(-1, h), B(3, 2), and C(7, 3) are collinear.

168. The points A(-5, -2) and B(5, -4) are ends of a diameter of a circle. Find the centre and

radius of the circle.

169. Define coordinate plane.

170. Define abscissa and ordinate.

171. What is the distance formula?

172. What is the midpoint formula?

173. Find the distance between the points: A(5, 6), B(5, =2)

174. Show that the points A(-1, 2), B(7, 5), C(2, -6) are vertices of a right triangle.

175. The point C(-5, 3) is the centre of a circle and P(7, -2) lies on the circle. What is the

radius of the circle?

176. Find the midpoint of the line segment joining the points A(2, 3) and B(8, 7).

177. Find the slope and inclination of the line joining the points: (3, -2) and (2, 7)

178. By means of slope, show that the following points lie on the same line: A(-1, -3), B(1, 5),
C(2,9)

179. Find an equation of the horizontal line through: (7, -9)

180. Find an equation of the line through A(-6, 5) having slope 7.

181. Find an equation of the line through (8, -3) having slope 0.

182. Find an equation of the line through (-8, 5) having slope undefined.

183. Find an equation of the line through (-5, -3) and (9, -1).

184. Find an equation of the line with y-intercept: -7 and slope: -5

185. Find an equation of the line with x-intercept: -3 and y-intercept: 4

186. Find an equation of the line with x-intercept: -9 and slope: -4

187. Find an equation of the line through (-4, -6) and perpendicular to a line having slope
-3/2
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188. Check whether the two lines are (i) parallel (ii) perpendicular (iii) neither parallel nor
perpendicular: 2x+y-3=0;4x+2y+5=0

189. Check whether the two lines are (i) parallel (ii) perpendicular (iii) neither parallel nor
perpendicular: 4y +2x-1=0;x-2y-7=0

190. What is the slope (gradient) of a line?

191. Define collinear points.

192. What is the intercept form of a line?

193. Show that the points A(-3, 6), B(3, 2), and C(6, 0) are collinear.

194. Find the distance between two points A(2, 3) and B(7, 8) on a coordinate plane.

195. Find the midpoint of the line segment joining the points (4, -2) and (=6, 3).

196. Find the value of x in the given figure (triangle with AB=7.5cm, EC=3 cm, CD L BC,
right angle shown at D and C).

197. Find the value of x in the given figure (triangle with parallel lines, BC=6 cm, BD =5.1
cm).

198. Find the value of x in the given figure (two intersecting line segments with CD = 2.5 cm,
FG=3.6 cm).

199. A plank is placed straight upstairs that is 20 cm wide and 16 cm deep. A rectangular box

of height 8 cm and width x cm is placed on a stair under the plank. Find the value of x.

200. Find the value of X, y, and z in the given figure (right triangle with altitude 7 cm and base
10 cm).

201. Define polygon.

202. Define similar polygons.

203. Define similar triangles.

204. Find the ratio of the areas of similar figures if the ratio of their corresponding lengths is:
1:3

205. Find the ratio of the areas of similar figures if the ratio of their corresponding lengths is:
3:4

206. Find the ratio of the areas of similar figures if the ratio of their corresponding lengths is:
8:9

207. Find the unknown (A;) in the given figure: A; = 240 cm? (base 10 c¢m), find A; for a similar

figure with base 6 cm.

208. Find the unknown (A;) in the given figure: A, = 60 cm? (base 15 cm), find A, for a similar
figure with base 20 cm.
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209. Find the unknown (A;) in the given figure: base 3.6 cm, A, = 18 cm? (base 5.76 cm).

210. The areas of two similar triangles are 16 cm? and 25 cm?. What is the ratio of a pair of
corresponding sides?

211. Two right cones have volumes in the ratio 64:125. What is the ratio of their base areas?

212. Find the missing value (V4) in the given similar solid: hy=2.5m, h,=8.75m, V, =171.5
cmd.

213. Find the missing value (V4) in the given similar solid: Ay =392 cm?, A, =162 cm?, V, = 729
cmd.

214. The ratio of the corresponding lengths of two similar conical cans is 3:2. The smaller

conical can has a volume of 240 m3. Find the volume of the larger conical can.

215. The ratio of the heights of two similar cylindrical water tanks is 5:3. If the volume of the
smaller tank is 270 cubic metres, find the volume of the larger tank.

216. Find the unknown volume (V,) in the given similar solid: side =5 cm, side =7 cm, V, =
686 cm?,

217. The sum of the interior angles of a polygon is 1080°. How many sides does the polygon
have?

218. Two similar bottles are such that one is twice as high as the other. What is the ratio of
their surface areas and their capacities?

219. Each dimension of a model car is 1/10 of the corresponding car dimension. Find the
ratio of the capacities of their boots.

220. Each dimension of a model car is 1/10 of the corresponding car dimension. Find the
ratio of the number of wheels they have.

221. A toy manufacturer produces model cars that are similar in every way to the actual cars.
If the ratio of the door area of the model to the door area of the car is 1 cm? to 2500 cm?, find
the width of the model, if the actual car is 150 cm wide.

222. The ratio of the areas of two similar labels on two similar jars of coffee is 144:169. Find
the ratio of the heights of the two jars.

223. Sketch the graph of the following linear function: y =3x - 5
224, Sketch the graph of the following linear function: y =0.5x - 1
225. What is the general form of a linear function?

226. What is a cubic function?

227. What is an exponential function?

228. What is a reciprocal function?
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229. Plot the graph of the following function: y = 3™ for x from -2 to 4.

230. Plot the graph of the following function: y = 2/(x+7), x # -7

231. Plot the graph of the following for x from -5to 5:y=x*-3

232. Plot the graph of the following for x from -5 to 5: y = 15 - x?

233. Construct AABC with the given measurements and verify that the perpendicular

bisectors of the triangle are concurrent: mAB = 7.1 cm, m4B = 135°, mBC = 6.5 cm.

234, Construct ALMN with the following measurements and verify that the medians of the
triangle are concurrent: mMN = 4.8 cm, m4N = 30°, mLM = 8.1 cm.

235. Verify that the angle bisectors of AABC are concurrent with the following
measurements: mAB =6 cm, m£A = 150°, m4£B = 60°

236. What is a triangle?

237. What is a perpendicular bisector?

238. Define a median of a triangle.

239. Define point of concurrency.

240. Define circumcenter of a triangle.

241. Define centroid of a triangle.

242, Define incentre of a triangle.

243. What is the altitude of a triangle?

244, Define equilateral triangle.

245, Define isosceles triangle.

246. Define scalene triangle.

247. Define acute-angled triangle.

248. Define obtuse-angled triangle.

249, Define right-angled triangle.

250. Construct a triangle of sides 5.3 cm, 5.9 cm, and 6.2 cm.
251. Construct a triangle BCD in which the measures of two sides are 5.5 cm and 4.2 cm and

the measure of their included angle is 60°.

252. Differentiate between discrete and continuous data.
253. Define ungrouped data.
254, Define grouped data.
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255. Define class limit.

256. Define frequency.

257. Define class boundary.

258. What is a histogram?

259. Find the arithmetic mean of the following: 4, 6, 10, 12, 15, 20, 25, 28, 30

260. Find the arithmetic mean of the following: 12, 18, 19, 0, -19, -18, -12

261. Find the arithmetic mean of the following: 6.5, 11, 12.3, 9, 8.1, 16, 18, 20.5, 25

262. Find the arithmetic mean of the following: 8, 10, 12, 14, 16, 20, 22

263. The following are the heights (in inches) of 12 students. Find the median height: 55, 53,
54,58, 60, 61, 62, 56, 57,52, 51, 63

264. The following are the earnings (in Rs) of ten workers: 88, 70, 72, 125, 115, 95, 81, 90, 95,
90. Calculate the Arithmetic Mean.

265. The following are the earnings (in Rs) of ten workers: 88, 70, 72, 125, 115, 95, 81, 90, 95,
90. Calculate the Median.

266. The following are the earnings (in Rs) of ten workers: 88, 70, 72, 125, 115, 95, 81, 90, 95,
90. Calculate the Mode.

267. The arithmetic mean of 45 numbers is 80. Find their sum.

268. Five numbers are 1, 4, 0, 7, 9. Find their mean, median, and mode.

2609. A set of data contains the values 148, 145, 160, 157, 156, 160. Show that Mode >
Median > Mean.

270. Define midpoint or class mark.

271. Define arithmetic mean.

272. Define median.

273. Define mode.

274, Define weighted mean.

275. The marks of a student in five examinations were 64, 75, 81, 87, 90. Find the arithmetic

mean of the marks.

276. Find the arithmetic mean using the short formula for the runs made by a batsman: 40,
45, 50, 52, 50, 60, 56, 70

277. The following are the scores made by a batsman. Find the median of the data: 8, 12, 18,
13,16, 5, 50
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278. The following are the marks out of 100 obtained by 10 students in English: 23, 15, 35,
48,41,5, 8,9, 11, 51. Find the median of the data.

279. The marks of Jamal in Mathematics in eight monthly tests were 75, 76, 80, 80, 82, 82,
82, 85. Find the mode of the marks.

280. Ten students were asked about the number of questions they solved out of 20 questions
last week. The records were: 13, 14, 15, 11, 16, 10, 19, 20, 18, 17. Find the mode of the data.

281. Define frequency distribution.

282. Define mean.

283. Define median.

284. The marks of a student, Saad, in six tests were 84, 91, 72, 68, 87, 78. Find the arithmetic

mean of his marks.

285. Usman rolled a fair die eight times. Each time their sum was recorded as: 8, 5, 6, 6, 9, 4,
3, 11. Find the median and mode of the sums.

286. Arshad rolls a die with sides labelled L, M, N, O, P, U. What is the probability that the die
lands on a consonant?

287. Shazia throws a pair of fair dice. What is the probability of getting: sum of dots is at least
4?

288. Shazia throws a pair of fair dice. What is the probability of getting: product of both dots

between 5 and 10?

289. One letter is selected at random from the word "MATHEMATIC". Find the probability of
getting a vowel.

290. One letter is selected at random from the word "MATHEMATIC". Find the probability of
not getting M.

291. Aslam rolled a die. What is the probability of getting the number 3 or 4? Also find the
probability of not getting the number 3 or 4.

292. Abdul Hadi labelled cards from 1 to 30 and put them in a box. He selects a card at
random. What is the probability that the selected card contains a number between 17 and 22?

293. Abdul Hadi labelled cards from 1 to 30 and put them in a box. He selects a card at
random. What is the probability that the selected card contains a number at least 20?

294, The probability that Ayesha will pass the examination is 0.85. What is the probability
that Ayesha will not pass the examination?

295. A card is selected at random from a well-shuffled pack of 52 playing cards. What is the
probability of selecting a queen?
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296. A card is chosen at random from a pack of 52 playing cards. Find the probability of
getting a jack.

297. A card is chosen at random from a pack of 52 playing cards. Find the probability of
getting a card that is not a diamond.

298. Define probability.

299. What is an experiment in probability?

300. What is a favourable outcome?

301. What is a sample space?

302. What is an event?

303. What is meant by the complement of an event?

304. Abdul Rehman rolls a fair die. What is the probability of getting a number divisible by 3?
305. Zeeshan rolled two fair dice. Find the probability of getting even numbers on both dice.
306. Zeeshan rolled two fair dice. Find the probability of getting multiples of 3 on both dice.
307. Zubair rolls a die. What is the probability of not getting the number 6?

308. Two fair dice are rolled. What is the probability of not getting a double six?

3009. A bag contains 5 blue balls and 8 green balls. Find the probability of selecting at random

a ball that is not green.

310. The researcher collected data on the number of deaths from horse kicks in the Russian
Army corps over the years. Find the relative frequency of the given data:

No. of deaths 0 1 2 3 4 5 6
Frequency 60 50 84 40 32 15 10
311. A quiz competition on general knowledge is conducted. The number of correct answers

out of 5 questions for 100 sets is given below. Find the relative frequencies:

f 10 23 15 25 18 9
312. A survey was conducted among 108 students of a class about their favourite food. What
percentage of students like biryani?

Food item Biryani Fresh Juice Chicken Bar-B-Q Sweets
No. of students 40 07 21 15 25

313. What is relative frequency?

314. A survey was conducted on 80 students of Grade IX about their favourite colour. Pink

colour = 25 students. Find the relative frequency.
315. Abdul Rehman obtained different marks in different subjects out of 100 marks. Find the

relative frequency of the given data:
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Subject English Islamiyat Mathematics Science Computer

Science
Marks 75 80 72 95 81 85
Obtained
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