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Important Questions(C.B.S.E.) 
 
1. Find the value of !𝚤̂	, 𝚥̂	, 𝑘() 
2. Find the identity element in the set 𝑄+ of all positive rational numbers for the 

operation ∗ defined by 𝑎 ∗ 𝑏 = 012
3

 for all 𝑎, 𝑏 ∈ 𝑄+ 

3. Differentiate: tan89 :;<=>8=?@>
;<=>+=?@>

A with respect to 𝑥. 

4. If 𝑎⃗ + 𝑏E⃗ + 𝑐 = 0E⃗  and |𝑎⃗| = 5, J𝑏E⃗ J = 6, |𝑐| = 9	, then find angle between 𝑎⃗ 
and 𝑏E⃗ . 

5. Evaluate 𝑃(𝐴 ∪ 𝐵), if 2𝑃(𝐴) = 𝑃(𝐵) = T
90

 and 𝑃(𝐴/𝐵) = 3
T
 

6. Using properties of determinant, prove that: 

V
5𝑎 −2𝑎 + 𝑏 −2𝑎 + 𝑐

−2𝑏 + 𝑎 5𝑏 −2𝑏 + 𝑐
−2𝑐 + 𝑎 −2𝑐 + 𝑏 5𝑐

V = 12(𝑎 + 𝑏 + 𝑐)(𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎) 

7. Find the angle of intersection of the curves 𝑥3 + 𝑦3 = 4 and  
(𝑥 − 2)3 + 𝑦3 = 4 at the point in the first quadrant. 

8. Find the particular solution of the differential equation 
 (1 + 𝑥3) [\

[>
+ 2𝑥𝑦 = 9

9+>]
 given that 𝑦 = 0	𝑤ℎ𝑒𝑛	𝑥 = 1. 

9. Find 𝑥 such that the four points 𝐴(4, 4, 4), 𝐵(5, 𝑥, 8), 𝐶(5, 4, 1) and 𝐷(7, 7, 2) 
are coplanar. 

10. Using integration find the area of the region: 
 {(𝑥, 𝑦): 0 ≤ 2𝑦 ≤ 𝑥3, 0 ≤ 𝑦 ≤ 𝑥, 0 ≤ 𝑥 ≤ 3} 

11. Find the vector equation of the line passing through (1, 2, 3) and parallel 
to each of the planes 𝑟. m𝚤̂ − 𝚥̂ + 2𝑘(n = 5 and 𝑟. m3𝚤̂ + 𝚥̂ + 𝑘(n = 6. Also find 
the point of intersection of the line thus obtained with the plane 
 𝑟. m2𝚤̂ + 𝚥̂ + 𝑘(n = 4. 

12. A company produces two types of goods, A and B that required gold and 
silver. Each unit of type A require 3g of silver and 1g of gold while that of B 
requires 1g of silver and 2g of gold. The company can use at-most 9g of silver 
and 8g of gold. If each unit of type A brings a profit of 𝑅𝑠. 40 and that of type 
B 𝑅𝑠. 50 , find the number of units of each type that the company should 
produce to maximise the profit. Formulate and solve the LPP and find the 
maximum profit. 

13. If the matrix 𝐴 = q
0 𝑎 −3
2 0 −1
𝑏 1 0

r is skew symmetric, find the values of 

′𝑎t𝑎𝑛𝑑	′𝑏′. 
14.  Find the magnitude of each of the two vectors 𝑎⃗	𝑎𝑛𝑑	𝑏E⃗ , having the same 

magnitude such that the angle between them is 60° and their scalar product 
is w
3
. 
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15.  Differentiate: tan89 :9+;<=>
=?@>

A with respect to 𝑥.  
16. Using properties of determinants, prove that:  

 V
1 1 1 + 3𝑥

1 + 3𝑦 1 1
1 1 + 3𝑧 1

V = 9(3𝑥𝑦𝑧 + 𝑥𝑦 + 𝑦𝑧 + 𝑧𝑥) 

17. If 𝑦 = sin(sin 𝑥), prove that [
]\
[>]

+ tan 𝑥 	[\
[>
+ 𝑦 cos3 𝑥 = 0. 

18. Find the integrating factor of the differential equation [\
[>
+ 𝑦 = 9+\

>
. 

19. A school wants to award its students for regularity and hard work with a total 
cash award of 𝑅𝑠. 6,000. If three times the award money for hard work added 
to that given for regularity amounts to 𝑅𝑠. 11000, represent above situations 
algebraically and find the award money for each value, using matrix method. 
Suggest two more values which the school must include for award. 

20. Find the real solutions of the equation tan89 :98>
9+>

A = 9
3
tan89 𝑥, (𝑥 > 0). 

21. Find the coordinates of the foot of perpendicular drawn from a point 
𝐴(1, 8, 4) to the line joining the points 𝐵(0, −1, 3) and 𝐶(2, −3,−1). 

22. If 𝑎⃗, 𝑏E⃗ 	𝑎𝑛𝑑	𝑐 are mutually perpendicular vectors of equal magnitudes, find the 
angles which the vector 2𝑎⃗ + 𝑏E⃗ + 2	𝑐 makes with the vectors 𝑎⃗, 𝑏E⃗ 	𝑎𝑛𝑑	𝑐. 

23. If 𝑦 = (sec89 𝑥)3, then show that 𝑥3(𝑥3 − 1) [
]\
[>]

+ (2𝑥0 − 𝑥) [\
[>
= 2. 

24. Evaluate: ∫ >
9+=?@>

𝑑𝑥�
�  

25. Find the equation of tangent to the curve 𝑥 = 𝑎 cos 𝜃 + 𝑎𝜃 sin 𝜃, 
 𝑦 = 𝑎 sin 𝜃 − 𝑎𝜃 cos 𝜃 at any point 𝜃 of the curve. Also show that at any 
point 𝜃 of the curve the normal is at a constant distance from the origin. 

26. Given a non-empty set 𝑋, consider the binary operation ∗ : 
 𝑃(𝑋) × 𝑃(𝑋) → 𝑃(𝑋) given by 𝐴 ∗ 𝐵 = 𝐴 ∩ 𝐵	∀	𝐴, 𝐵 ∈ 𝑃(𝑋), where 𝑃(𝑋) is 
the power set of 𝑋. Show that ∗ is commutative and associative and 𝑋 is the 
identity element for this operation and 𝑋 is the only invertible element in 
𝑃(𝑋) with respect to the operation ∗. 

27. Find the coordinates of the point of intersection 𝑃 of the line 
 𝑟 = 2𝚤̂ − 𝚥̂ + 2𝑘( + 𝜆m3𝚤̂ + 4𝚥̂ + 2𝑘(n and the plane determined by the points 
𝐴(1,−2, 2), 𝐵(4, 2, 3)	𝑎𝑛𝑑	𝐶(3, 0, 2) 

28. A biased die is such that 𝑃(4) = 9
9�

 and other scores are equally likely. The 
die is tossed twice. If 𝑋 is the number of fours obtained, find the variance of 
𝑋. 

29. Find the distance between the line 𝑟 = 3𝚤̂ + 5𝚥̂ − 2𝑘( + 𝜆m3𝚤̂ + 𝚥̂ + 3𝑘(n and 
the plane determined by the points 𝐴(1, 1, 0), 𝐵(1, 2, 1)	𝑎𝑛𝑑	𝐶(−2, 2, −1). 

30. Solve the differential equation 𝑦. 𝑒
�
�. 𝑑𝑥 = �𝑥. 𝑒

�
� + 𝑦3� 𝑑𝑦. (𝑦 ≠ 0) 

31. Find the co-ordinate of foot of perpendicular drawn from the point (2, 3, −8) 
to the line �8>

3
= \

�
= 98�

0
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32. Find the value of 𝑘 for which the function 𝑓(𝑥) = �
=?@>8;<=>

�>8�
, 𝑥 ≠ �

�

𝑘	, 𝑥 = �
�

 

33.  There are three categories of students in a class of 60 students: 
A: Very hardworking students 
B: Regular but not so hard working 
C: Careless and irregular 
10 students are in category A, 30 in category B and rest in category C. It is 
found that probability of students of category A, unable to get good marks in 
the final year examination is 0.002, of category B it is 0.02 and of category C, 
this probability is 0.20. A student selected at random was found to be the one 
who could not get good marks in examination. Find the probability that this 
student is of category C. What values need to be developed in students of 
category C? 

34. Using integration, find the area of the following region: 
 {(𝑥, 𝑦):	𝑦3 ≥ 𝑎𝑥, 𝑥3 + 𝑦3 ≤ 2𝑎𝑥, 𝑎 > 0}. 

35. Let 𝐴 = {1, 2, 3, 4}. Let 𝑅 be the equivalence relation on 𝐴 × 𝐴 defined by 
(𝑎, 𝑏)𝑅(𝑐, 𝑑) iff 𝑎 + 𝑑 = 𝑏 + 𝑐. Find the equivalence class [(1, 3)]. 

36. If 𝐴 = !𝑎��) is a matrix of order 2 × 2 , such that |𝐴| = −15 and 𝐶�� 
represents the cofactor of 𝑎��, then find 𝑎39𝐶39 + 𝑎33𝐶33. 

37. If 4 sin89 𝑥 + cos89 𝑥 = 𝜋, then find the value of 𝑥.  

38. Find the inverse of the matrix �−3 2
5 −3�. Hence, find the matrix 𝑃 satisfying 

the matrix equation 𝑃 �−3 2
5 −3� = �1 2

2 −1� 

39. Prove that if 9
3
≤ 𝑥 ≤ 1, then cos89 𝑥 + cos89 �>

3
+ √080>]

3
� = �

0
 

40. Find the approximate change in the value of 9
>]

, when 𝑥 = 2	𝑡𝑜	𝑥 = 2.002. 

41. Find : ∫ 𝑒> √9+=?@3>9+;<=3>
𝑑𝑥  

42. Verify that 𝑎𝑥3 + 𝑏𝑦3 = 1 is a solution of the differential equation 
𝑥(𝑦𝑦3 + 𝑦93) = 𝑦𝑦9 

43. If ∆= V
1 𝑎 𝑎3
𝑎 𝑎3 1
𝑎3 1 𝑎

V = −4, then find the value of V
𝑎0 − 1 0 𝑎 − 𝑎�
0 𝑎 − 𝑎� 𝑎0 − 1

𝑎 − 𝑎� 𝑎0 − 1 0
V 

44. Find ′𝑎t𝑎𝑛𝑑	′𝑏′ if the function given by 𝑓(𝑥) = ¡𝑎𝑥
3 + 𝑏, 𝑖𝑓	𝑥 < 1

2𝑥 + 1, 𝑖𝑓	𝑥 ≥ 1   is 

differentiable at 𝑥 = 1. 
45. Determine the values of ′𝑎t𝑎𝑛𝑑	′𝑏′ such that the following function is 

continuous at 𝑥 = 0: 𝑓(𝑥) =

⎩
⎪
⎨

⎪
⎧ >+=?@>
=?@(1+9)>

, 𝑖𝑓 − 𝜋 < 𝑥 < 0
2, 𝑖𝑓	𝑥 = 0

2 ¨
©ª«¬�89
2>

, 𝑖𝑓	𝑥 > 0
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46. If 𝑦 = log :√𝑥 + 9
√>
A
3
, then prove that 𝑥(𝑥 + 1)3𝑦3 + (𝑥 + 1)3𝑦9 = 2 

47. Find the equations of the tangents to the curve 𝑦 = (𝑥3 − 1)(𝑥 − 2) at the 
points where the curve intersects the 𝑥 − 𝑎𝑥𝑖𝑠. 

48. Find the intervals in which the function 
 𝑓(𝑥) = −3 log(1 + 𝑥) + 4 log(2 + 𝑥) − �

3+>
 is strictly increasing or strictly 

decreasing. 
49. A person wants to plant some trees in his community park. The local nursery 

has to perform this task. It charges the cost of planting  trees by the following 
formula 𝐶(𝑥) = 𝑥0 − 45𝑥3 + 600𝑥,  where 𝑥 is the number of trees and 
𝐶(𝑥) is the cost of planting 𝑥 trees in rupees. The local authority has imposed 
a restriction that it can plant 10 to 20 trees in one community park for a fair 
distribution. For how many trees should the person places the order so that 
he has to spend the least amount? How much is the least amount? Use 
calculus to answer these questions. Which value is being exhibited by the 
person? 

50. Find ∫ =¯;>
9+°± =¯;>

𝑑𝑥 
51. Find the particular solution of the differential equation: 

 𝑦𝑒>𝑑𝑥 = (𝑦0 + 2𝑥𝑒\)𝑑𝑦, 𝑦(0) = 1. 
52. If 𝑎⃗, 𝑏E⃗ , 𝑐 are three vectors such that 𝑎⃗ + 	𝑏E⃗ + 𝑐 = 0E⃗ , then prove that 𝑎⃗ × 𝑏E⃗ =

𝑏E⃗ × 𝑐 = 𝑐 × 𝑎⃗ and hence show that !𝑎⃗, 𝑏E⃗ , 𝑐) = 0. 
53. Find the equation of the line which intersects the lines >+3

9
= \80

3
= �+9

�
 and 

>89
3
= \83

0
= �80

�
  and passes through the point (1, 1, 1). 

54. Bag I contains 1 white, 2 black and 3 red balls; Bag II contains 2 white, 1 black 
and 1 red balls; Bag III contains 4 white, 3 black and 2 red balls. A bag is 
chosen at random and two balls are drawn from it with replacement. They 
happen to be one white and one red. What is the probability that they came 
from bag III. 

55. If the function 𝑓: 𝑅 → 𝑅 be defined by 𝑓(𝑥) = 2𝑥 − 3 and 𝑔: 𝑅 → 𝑅 by 
𝑔(𝑥) = 𝑥0 + 5. Then find 𝑓𝑜𝑔 and show that 𝑓𝑜𝑔 is invertible. Also find 
(𝑓𝑜𝑔)89, hence find (𝑓𝑜𝑔)89(9). 

56. A binary operation ∗ is defined on the set 𝑅 of real numbers by 

 𝑎 ∗ 𝑏 = ¡
𝑎, 𝑖𝑓𝑏 = 0

|𝑎| + 𝑏, 𝑖𝑓	𝑏 ≠ 0. If at least one of 𝑎	𝑎𝑛𝑑	𝑏 is 0, then prove that 𝑎 ∗

𝑏 = 𝑏 ∗ 𝑎. Check whether ∗ is commutative. Find the identity element for ∗ if 
it is exists. 

57. If 𝐴 = q
3 2 1
4 −1 2
7 3 −3

r, then find 𝐴89 and hence solve the following system of 

equations: 3𝑥 + 4𝑦 + 7𝑧 = 14, 2𝑥 − 𝑦 + 3𝑧 = 4, 𝑥 + 2𝑦 − 3𝑧 = 0. 
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58. If 𝐴 = q
2 1 1
1 0 1
0 2 −1

r, find the inverse of 𝐴 using elementary row 

transformation and hence solve the following matrix equation                    
𝑋𝐴 = [1 0 1] 

59. Using integration, find the area in the first quadrant bounded by the curve 
𝑦 = 𝑥|𝑥|, the circle 𝑥3 + 𝑦3 = 2 and 𝑦 − 𝑎𝑥𝑖𝑠. 

60. Evaluate the following: ∫
>+³´

38;<=3>

³
´
8³´

𝑑𝑥 

61. 

 
62. 

 
63. 

 
64. 

 
65. 

 
66. 
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67. 

 
68. 

 
69. 

 
70. 

 
71. 

  
72. 

 
73. 

 
74.  
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75. 

 
76. 

 
77. 

 
78. 

 
79. 

 
80. 

 
81. 

 
82. 

 
83. 
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84. 

 

 
85. 

 
86.  

  
87. 

  
 
88.  

   
89.  
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90. 

 
91. 

 
92. 

 
93. 

 
94. 

 
95. 

 
96. 

 
97. 
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98. 

 
99. 

  
100. 

 
101. 

 
102. 

 
103. 
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104. 

 
105. 

 
106.  

  
107.  

  
108. 
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109. 

 
110. 

 
111. 

 
112. 

 
113. 

 
114. 
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115. 

 
116. 

 
117. 

 
118. 

 
119.

 
120. 

  
121.  
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122. 

  
123.  

  
124. 

 
125. 

 
126. 

 
127. 

 
128. 

 
129. 

 



15 ✆	 +91- 9971750366, 8447026670    :ingeniusinfinity@gmail.com  : https://ingeniousinfinity.com 
 

 

 
 

130. 

 
131. 

 
132. 

 
133. 

 
134. 

 
135. 

 
136.  
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138. 

 
139. 

 
140. 
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141. 

 
142. 

 
143. 

 
144. 

  
 
 
145.  

 
146.  

  
147. 
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149. 

 
150. 

 
151. 

 
152. 

 
153. 
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154. 

 
155. 

 
156. 

 
157. 

 
158. 

  
159. 

 
160. 
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162. 

 
163.  

  
164. 

 
165. 

 
166. 

 
167. 

 
168. 
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169. 

 
170. 

 
171. 

 
172. 

 
173. 

 
174.  

  
175. 

 
176. 
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178. 

  
179. 

 
180. 

 
181. 

 
182. 

 
183. 

  
184. 

 
185. 

 
186. 
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187. 

 
188. 

 
189.  

 
190.  

  
191. 

 
192. 

 
193. 
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195. 

 
196.  

  
197. 

 
198. 

 
199. 

 
200. 

 
201. 

 
202. 
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203. 

 
204. 

  
205. 

 
206. 

 
207. 
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209. 

 
210. 

 
211. 

 
212. 

 
213. 

 
214. 

 
215. 
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218. 

 
219. 

 
220. 

 
221. 

 
222. 

 
223. 

 
224. 
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226. 

 
227. 

 
228. 

 
229. 

 
230. 

 
231. 

 
232. 
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234. 

 
235. 

  
236. 

 
237. 

 
238. 
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240. 
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242. 

 
243. 

 
244. 

 
245. 
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247. 

 
 
248.  

  
249. 

  
250. 

 
251. 

 
252. 
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258. 

 
259. 
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264. 

 
265. 

 
266. 
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270. 

 
271.  

  
272.  
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278. 

 
279. 

 
280. 
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310. 

 
311. If 𝐴 is an invertible matrix of order 2 and 𝑑𝑒𝑡(𝐴) = 4, then write the value 
of 𝑑𝑒𝑡(𝐴89). 
312. Evaluate: ∫ > =?@>

9+;<=] >
�
� 	𝑑𝑥 

313. If 𝑎⃗ = 𝚤̂ + 𝚥̂ + 𝑘( and 𝑏E⃗ = 𝚥̂ − 𝑘(, find a vector 𝑐 such that 𝑎⃗ × 𝑐 = 	𝑏E⃗  and 
𝑎⃗. 𝑐 = 	3. 

314. If 𝑎⃗ + 𝑏E⃗ + 	𝑐 = 0E⃗  and |𝑎⃗| = 3, J𝑏E⃗ J = 5 and |𝑐| = 7 show that angle 
between 𝑎⃗ and 𝑏E⃗  is 60°. 

315. Evaluate: ∫ µ18>1+>
1
81 	𝑑𝑥 

316. Find the equation of the plane passing through the points (3, 4, 1) and 
(0, 1, 0) and parallel to the line >+0

3
= \80

¶
= �83

T
. 

317. Show that height of the cylinder of maximum volume that can be 
inscribed in a cone of height ℎ is 9

0
ℎ. 

318. Find the point on the line >+3
0
= \+9

3
= �80

3
 at a distance 3√2 from the 

point (1, 2, 3). 
319.  Evaluate: ∫

(>8�)¨�

(>83)·
𝑑𝑥 

320. If 𝑎	EEE⃗ × 𝑏	EEE⃗ = 𝑐	EE⃗ × 𝑑	EEE⃗  and 𝑎	EEE⃗ × 𝑐	EE⃗ = 𝑏	EEE⃗ × 𝑑	EEE⃗  show that       𝑎	EEE⃗ − 𝑑	EEE⃗  is parallel to 
𝑏	EEE⃗ − 𝑐	EE⃗  where 𝑎	EEE⃗ ≠ 𝑑	EEE⃗  and 𝑏	EEE⃗ ≠ 𝑐	EE⃗ . 
321. Find the particular solution, satisfying the given condition for the following 
differential equation        [\

[>
− \

>
+ cosec :\

>
A = 0 ; 𝑦 = 0, 𝑤ℎ𝑒𝑛	𝑥 = 1. 

322. Evaluate: ∫ ¨¸¹© �

¨¸¹© �8¨º¸¹© �
�
� 𝑑𝑥 
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Answers 
1. −1 2. 3

0
 

3. −1 5. 99
3�

 

7. �
0
  8. �

�(9+>])
 

9. 7 10. 30
�

 
11. (4,−3, −2)  
12. 𝐴 = 2, 𝐵 = 3, 𝑃𝑟𝑜𝑓𝑖𝑡 = 𝑅𝑠. 230 13. 𝑎 = −2, 𝑏 = 3 
14. 3 15. −9

3
 

18. ¨
�

>
  19. 𝑅𝑠. 3500, 𝑅𝑠. 2500 

20. 9
√0

 21. :− T
0
, 3
0
, 9w
0
A 

22. cos89 :3
0
A , cos89 :9

0
A , cos89 :3

0
A 24. 𝜋   

25. 𝑦 − (𝑎 sin 𝜃 − 𝑎𝜃 cos 𝜃) = tan 𝜃 (𝑥 − 𝑎 cos 𝜃 − 𝑎𝜃 sin 𝜃) 
      𝑦 sin 𝜃 + 𝑥 cos 𝜃 = 𝑎  
27.  (2,−1, 2) 28. 0.18 

30. 𝑦 = 𝑒
�
� + 𝐶 31. (2, 6,−2) 

32. 𝑘 = 9
3√3

	𝑜𝑟	 √3
�

 33. 3��
309

 

34. :�
3
− �

0
A 𝑎3 35. {(1, 3), (2, 4)} 

36. −15 37. 9
3
 

38. �3 2
5 3� , 𝑃 = �13 8

1 1� 40. 0.0005 

41. 9
3
𝑒> sec 𝑥 + 𝐶 43. 16 

44. 𝑎 = 1, 𝑎 = 2 45. 𝑎 = 0, 𝑏 ∈ 𝑅 − {0} 
47. 𝑦 = −3𝑥 + 3, 𝑦 = 7𝑥 − 14  
48. 𝑆𝑡𝑟𝑖𝑐𝑡𝑙𝑦	𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔	𝑖𝑛	(−1, 0), 𝑠𝑡𝑟𝑖𝑐𝑡𝑙𝑦	𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔	𝑖𝑛	(0,∞) 
49. 20	𝑡𝑟𝑒𝑒𝑠, 𝑅𝑠. 2000  
50. 9

�
log|1 + sin 𝑥| + 9

3
: 9
9+=?@>

A − 9
�
log|1 − sin 𝑥| + 𝐶 

51. 𝑥 = −𝑦3𝑒8\ + \]

¨
 53. >89

0
= \89

9�
= �89

9¶
 

54. ��
9ww

 55. µ>8¶
3

· , 1 

56. 0 57. 𝑥 = 1, 𝑦 = 1, 𝑧 = 1 
58. [0 1 0] 59. :9

�
+ �

�
A 

60. √0�
]

9¾
 61. 200, 120, 𝑝𝑟𝑜𝑓𝑖𝑡	𝑅𝑠. 2412 

62. 162  63. À𝑞3 + 𝑟3 
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64. 0>]8T
w>´80�>]+3�

 65. 2 
67. 5 68. 0 
69. 𝑎 = 11, 𝑏 is arbitrary 70. 𝑛 = 10  
71. −9

0
log|tan 𝑥 + 1| + 9

�
log|tan3 𝑥 − tan 𝑥 + 1| + 9

√0
tan89 :3 ÂÃ@>89

√0
A + 𝐶 

72. Identity and inverse does not exists. 73. 𝑥 = ± 9
√3
, 𝑦 = ± 9

√�
, 𝑧 = ± 9

√0
 

74. 𝑒=?@] > cos89𝑥 �sin 2𝑥 − 9
;<=ºÅm>√98>]n

� 75. q
0 1 −3
−1 0 −2
3 2 0

r 

76. 4% 77. 5 
79. 𝑎 = 4, 𝑏 = −4 80. −9

�
log|1 + cos 𝑥| − 9

3
 

81. 𝜋3 82. 90
9T
, T
9¾

 
83. 1	𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠  
84. (−5, 10, −3), 4√14, :− 0

¶
, − 33

¶
, 9T
¶
A 85. 3�

0¶
 

86. log|𝑥| − log|𝑥 + sin 𝑥| + 𝐶  
87. 𝑥 + 9

�
log|𝑥3 + 1| + 9

3
log|𝑥 − 1| − 9

3
tan89 𝑥 + 𝐶 

88. �
�
 89. 9

�
log 3 

90. ¶3
93T

 91. 4√2𝑢𝑛𝑖𝑡𝑠 

92. 𝑚 = 2 93. �
√0�

 

94. 𝚤̂ − 11𝚥̂ − 7𝑘(  95. �
3
 

96. 1 98. 24600, 15800, 576, 332  
99. 9¶

¶
 100. 3 

101. 1 + 𝑦3 102. √6 
103. �

¶
	, 3
¶
	 , − 0

¶
	𝑜𝑟 − �

¶
	 , − 3

¶
	, 0
¶
  

104. 𝑅𝑠. 30,000; 𝑅𝑠. 23000; 𝑅𝑠. 39000 105. 3
√0

 

106. �
T
 107. − Ê<Ë>

>+9
+ log : >

>+9
A + 𝐶 

108. 9
�
  

109.  
𝑥 0 1 2 3 

𝑃(𝑥) 27
64

 
27
64

 
9
64

 
1
64

 

111. 𝑒 = 0, 81
9+1

  112. 0, 4 
113. 80𝑑𝑎𝑦𝑠, 60𝑑𝑎𝑦𝑠, 𝑐𝑜𝑠𝑡 = 𝑅𝑠. 1860,000  
114. 4 115. ±2√10  
116. 2𝑎3 117. 10% 
118. 𝑁𝑜	𝑎𝑛𝑦	𝑝𝑜𝑖𝑛𝑡	𝑜𝑓	𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑖𝑛𝑢𝑖𝑡𝑦 120. 2𝜋 
121. 𝑥 �log(log 𝑥) − 9

Ê<Ë >
� + 𝐶 122. log|cos 𝑥 + 𝑥 sin 𝑥| + 𝐶 
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123. >
]

3
+ 𝑥 + 9

3
log|𝑥 − 1| − 9

�
log(𝑥3 + 1) − 9

3
tan89 𝑥 + 𝐶 

124. 89�Í̂8¶Î̂+�Ï
(

√9�T
 or 9�Í̂+¶Î̂8�Ï

(

√9�T
 125. 2 

126. 𝑏𝑐𝑥 + 𝑎𝑐𝑦 − 𝑎𝑏𝑧 = 0 127. 9
�
 

129. (𝜋 − 2)𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠 130. 9√3	𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠 
131. √3𝑒 132. ±12 

136. −9
3
:1 + 9

>Ð
A
]
Ð + 𝐶    

137. 𝑅𝑠. 50500, 𝑅𝑠. 40800, 𝑅𝑠. 41600 138. {(−1, 2), (0, 0), (1, 0), (2, 2)} 
139. 𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒	𝑀𝑎𝑥.:	T

�
	𝑎𝑡	 �

3
	𝑎𝑛𝑑	 T�

�
. 𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒	𝑚𝑖𝑛. : 1	𝑎𝑡	0, �

�
	𝑎𝑛𝑑	𝜋 

143. 0
�
 144. �

�
 

145. T
3�
− 9

�]
  

146. 𝑥 − log 𝑥 + 9
3
log|𝑥3 + 1| − tan89 𝑥 + 𝐶 

147. sin89 : �
0√9�

A 148. 2 

149. 𝑦 = 𝑥 [\
[>
+ µ1 + :[\

[>
A
3

  

150. 1, 1, ±√2 ; 𝑥 + 𝑦 ± √2𝑧 − 1 = 0 151. 𝑀𝑖𝑛𝑖𝑚𝑢𝑚: 2150	𝑎𝑡	(6, 4) 
152. [

]\
[>]

+ 𝑎3𝑦 = 0 153. 0
90
, �
90
, 93
90

 
154. 𝐴 = 𝑅𝑠. 1050, 𝐵 = 𝑅𝑠. 1150, 𝐶 = 𝑅𝑠. 2300 

155. 1 156. �1 −2
2 0 � 

158. 𝑥¨º�
]
𝑒8>] :9

>
− 2𝑥 log 𝑥A  

160. log|sec 𝑥 + tan 𝑥| − 2 tan >
3
+ 𝐶   

161. >
]

3
sin89 𝑥 + >

�
√1 − 𝑥3 − 9

�
sin89 𝑥 + 𝐶 

162. ¾
0
+ ¨Ð8¨

3
 163. �

]

�
 

164. (4, 0, −1) 165. 9
�
 

166. 𝑥 − 3𝑦 + 2𝑧 + 3 = 0;	𝑟. m𝚤̂ − 3𝚥̂ + 2𝑘(n + 3 = 0 
167. 9

T
 169. 4	𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠 

170. (0, 0) 171. 𝑦 = tan 𝑥 − √tan 𝑥 
172. 𝑀𝑎𝑥. : 𝑅𝑠. 12500	𝑎𝑡	𝑥 = 10, 𝑦 = 50 173. 𝑎𝑥(3𝑥 + 2𝑎) 
174. :2𝜋 + 9

31
sin 2𝑎𝜋 − =?@32�

32
A 	𝑜𝑟	2𝜋 175. 33

�T
 

176. 0 177. −9
3
 

178. −1 181. 2√3	𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠 

182. 8¨
ºÅ(¨ºÒ89)

0
+ 03

0
  

183. 𝑥 = tan89 𝑦 − 1 + 𝑐𝑒8 ÂÃ@ºÅ \ 184. 5𝑥 − 2𝑦 − 𝑧 − 6 = 0 
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185. 𝑃(𝐴) = 9
T
	 , 𝑃(𝐵) = 9

�
	𝑜𝑟	𝑃(𝐴) = T

�
	 , 𝑃(𝐵) = �

T
 

186. 𝐿𝑜𝑐𝑎𝑙	𝑚𝑎𝑥𝑖𝑚𝑢𝑚	𝑉𝑎𝑙𝑢𝑒 = √2	; 𝐿𝑜𝑐𝑎𝑙	𝑀𝑖𝑛𝑖𝑚𝑢𝑚	𝑣𝑎𝑙𝑢𝑒 = 	−√2 

187. 𝑟3 [
]Ö
[×]

+ 2𝑟 [Ö
[×
= 0 188. 3

�

Ê<Ë3
= 𝑥 + 𝐶 

189. −�
T
log|𝑥3 + 4| + w

T
log|𝑥3 + 9| + 𝐶 190. 1 

191. 9¶
���

 192. √0�
3

 

193. 𝑥 − 𝑦 + 𝑧 − 1 = 0 194. 𝜃 = Ø
Ø+3

 
195. 𝑁𝑜𝑡	𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑏𝑙𝑒	𝑎𝑡	𝑥 = 1, 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑏𝑙𝑒	𝑎𝑡	𝑥 = 2 

196. �
90
�¨

]�

3
:− 0

3
cos(3𝑥 + 1) + sin(3𝑥 + 1)A� + 𝐶 

197. 𝑓89(𝑦) = �À\8�80
3

� 198. 9�
0
	𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠 

199. 2√𝑎𝑏𝑐 200. (−2, −8) 
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