Контрольная работа по математике

4 вариант

1. Решить систему линейных уравнений методом Крамера:



2. Решите квадратное уравнение с отрицательным дискриминантом:

.


3. Найти промежутки возрастания и убывания функции . 


4. Найти интегралы:



а) ; б) ; в) .

5. В коробке имеются 30 лотерейных билетов, из которых 26 без выигрыша. Наугад вынимают одновременно 4 билета. Какова вероятность того, что из четырех вынутых два окажутся выигрышными. 

6. Найти экстремум функции графическим методом:


Ответы:
4а) [image:  integral (x^(3\/4)+x^(2\/3)+sqrt(x))\/x dx = (4 x^(3\/4))\/3+(3 x^(2\/3))\/2+2 sqrt(x)+constant]
[image: Take the integral:\n integral (x^(3\/4)+x^(2\/3)+sqrt(x))\/x dx\nFor the integrand (x^(2\/3)+x^(3\/4)+sqrt(x))\/x, substitute u = sqrt(x) and  du = 1\/(2 sqrt(x))  dx:\n  =  2 integral ((u^2)^(3\/4)+(u^2)^(2\/3)+u)\/u du\nFor the integrand ((u^2)^(2\/3)+(u^2)^(3\/4)+u)\/u, substitute s = sqrt(u) and  ds = 1\/(2 sqrt(u))  du:\n  =  4 integral s ((s^2)^(1\/3)+s+1) ds\nExpanding the integrand s ((s^2)^(1\/3)+s+1) gives s (s^2)^(1\/3)+s^2+s:\n  =  4 integral (s^2+(s^2)^(1\/3) s+s) ds\nIntegrate the sum term by term:\n  =  4 integral s^2  ds+4 integral s (s^2)^(1\/3) ds+4 integral s ds\nFor the integrand s (s^2)^(1\/3), substitute p = s^2 and  dp = 2 s  ds:\n  =  2 integral p^(1\/3) dp+4 integral s^2  ds+4 integral s ds\nThe integral of p^(1\/3) is (3 p^(4\/3))\/4:\n  =  (3 p^(4\/3))\/2+4 integral s^2  ds+4 integral s ds\nThe integral of s^2 is s^3\/3:\n  =  (3 p^(4\/3))\/2+(4 s^3)\/3+4 integral s ds\nThe integral of s is s^2\/2:\n  =  (3 p^(4\/3))\/2+(4 s^3)\/3+2 s^2+constant\nSubstitute back for p = s^2:\n  =  (4 s^3)\/3+2 s^2+3\/2 (s^2)^(4\/3)+constant\nSubstitute back for s = sqrt(u):\n  =  (4 u^(3\/2))\/3+(3 u^(4\/3))\/2+2 u+constant\nSubstitute back for u = sqrt(x):\nAnswer: |  \n |   =  (4 x^(3\/4))\/3+(3 x^(2\/3))\/2+2 sqrt(x)+constant]
[image: Take the integral:\n integral (x^(3\/4)+x^(2\/3)+sqrt(x))\/x dx\nFor the integrand (x^(2\/3)+x^(3\/4)+sqrt(x))\/x, substitute u = sqrt(x) and  du = 1\/(2 sqrt(x))  dx:\n  =  2 integral ((u^2)^(3\/4)+(u^2)^(2\/3)+u)\/u du\nFor the integrand ((u^2)^(2\/3)+(u^2)^(3\/4)+u)\/u, substitute s = sqrt(u) and  ds = 1\/(2 sqrt(u))  du:\n  =  4 integral s ((s^2)^(1\/3)+s+1) ds\nExpanding the integrand s ((s^2)^(1\/3)+s+1) gives s (s^2)^(1\/3)+s^2+s:\n  =  4 integral (s^2+(s^2)^(1\/3) s+s) ds\nIntegrate the sum term by term:\n  =  4 integral s^2  ds+4 integral s (s^2)^(1\/3) ds+4 integral s ds\nFor the integrand s (s^2)^(1\/3), substitute p = s^2 and  dp = 2 s  ds:\n  =  2 integral p^(1\/3) dp+4 integral s^2  ds+4 integral s ds\nThe integral of p^(1\/3) is (3 p^(4\/3))\/4:\n  =  (3 p^(4\/3))\/2+4 integral s^2  ds+4 integral s ds\nThe integral of s^2 is s^3\/3:\n  =  (3 p^(4\/3))\/2+(4 s^3)\/3+4 integral s ds\nThe integral of s is s^2\/2:\n  =  (3 p^(4\/3))\/2+(4 s^3)\/3+2 s^2+constant\nSubstitute back for p = s^2:\n  =  (4 s^3)\/3+2 s^2+3\/2 (s^2)^(4\/3)+constant\nSubstitute back for s = sqrt(u):\n  =  (4 u^(3\/2))\/3+(3 u^(4\/3))\/2+2 u+constant\nSubstitute back for u = sqrt(x):\nAnswer: |  \n |   =  (4 x^(3\/4))\/3+(3 x^(2\/3))\/2+2 sqrt(x)+constant]
4б); [image:  integral (3^x-e^x-1) dx = -x-e^x+3^x\/(log(3))+constant]
[image: Take the integral:\n integral (3^x-e^x-1) dx\nIntegrate the sum term by term and factor out constants:\n  =  - integral 1 dx+ integral 3^x  dx- integral e^x  dx\nThe integral of e^x is e^x:\n  =  -e^x- integral 1 dx+ integral 3^x  dx\nThe integral of 3^x is 3^x\/(log(3)):\n  =  -e^x+3^x\/(log(3))- integral 1 dx\nThe integral of 1 is x:\nAnswer: |  \n |   =  -x-e^x+3^x\/(log(3))+constant]
4 в). [image:  integral_(-pi\/4)^(pi\/4) (1\/(cos^2(x))-sin(x)) dx = 2]
[image: Take the integral:\n integral (sec^2(x)-sin(x)) dx\nIntegrate the sum term by term and factor out constants:\n  =   integral sec^2(x) dx- integral sin(x) dx\nThe integral of sin(x) is -cos(x):\n  =  cos(x)+ integral sec^2(x) dx\nThe integral of sec^2(x) is tan(x):\nAnswer: |  \n |   =  cos(x)+tan(x)+constant]
6. [image: http://www4c.wolframalpha.com/Calculate/MSP/MSP10022160a7f867hd1198000021hc98gda8eagb35?MSPStoreType=image/gif&s=7&w=166.&h=89.]
[image: http://www4c.wolframalpha.com/Calculate/MSP/MSP10082160a7f867hd119800002dbh2becdb5ib857?MSPStoreType=image/gif&s=7&w=300.&h=301.&cdf=Coordinates&cdf=Tooltips]
Такой график дала программа WolframAlpha.
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Expanding the integrand s (\7 [ER 1] gives s ¥ s +57 +5:

[s’+\7s’ s+s]d!

Integrate the sum term by term:
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Take the integral:

for-

Integrate the sum term by term and factor out constants:

fl dx+ fa* dx— fe* dx

The integral of e is *:

fl dx+ fa* dx
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The integral of 3* is :
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Take the integral:
f(sec’(x\ — sin(o) dx

Integrate the sum term by term and factor out constants:

fsec’(x\ dx-— fsm(x\ dx

The integral of sin(x) is —cos(x):

cos(x) + fsec’(x\ dx

The integral of sec?(x) is tan(x):
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